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Satellite Symposium of the Research Focus Group "Natural Killer Cells" (SAT1-SAT9) 
 
SAT1 
The role of the chemokine receptor CCR8 in migration and effector function of innate lymphoid cells type 2 
L. Knipfer1, A. Schulz-Kuhnt1, C. Symowski1, D. Vöhringer1, M. Neurath1, I. Atreya1, S. Wirtz1 
1University Clinic Erlangen, Erlangen, Germany 

Introduction: Group 2 innate lymphoid cells (ILC2s) are a newly described branch of type 2 immunity implicated in 
protective anti-helminth immune responses and the pathogenesis of airway inflammatory diseases. While their 
immunoregulatory capacity is largely mediated by providing a major source of type 2 signature cytokines at mucosal 
barrier surfaces, the factors and mechanisms involved in migration and tissue tropism of ILC2s are poorly understood. 
In this context, chemokine receptors are thought to be involved in organ-specific homing of ILC2s. 

Objectives: Since we and others revealed, that the type 2 immune response-associated chemokine receptor CCR8 is 
within the ILC subsets specifically expressed in both human and mouse ILC2s, we aimed to investigate the role of 
CCR8 in ILC2 migration or effector function. 

Methods: We sort-purified ILC2s and performed migration assays towards chemokine ligands in vitro. To investigate 
the migration capacity in vivo, we adoptively transferred ILC2s and visualized cells seeded to the lungs by lightsheet 
microscopy. Further, we infected WT and Ccr8-/- mice with the helminth Nippostrongylus brasiliensis (N.b.). To create 
ILC2-specific CCR8-deficient mice, we generated mixed bone marrow chimeras. Finally, we adoptively transferred 
ILC2s in Rag2-/-Il2rg-/- mice and performed N.b. infection. In line with murine experiments, we also analyzed sort-
purified human ILC2s. 

Results: Here, we revealed substantially diminished lung ILC2 counts in Ccr8-/- mice upon N.b. infection, 
accompanied by decreased amounts of type 2 effector cytokines, especially IL-9. Consequently, these mice exhibited 
significantly less eosinophilia and were overall impaired in worm clearance. Infection of ILC2-specific CCR8-deficient 
mice and adoptive transfer of WT or Ccr8-/- ILC2s proved that CCR8 specifically expressed by ILC2s is critical for 
parasite clearing. However, migration assays with WT and Ccr8-/- ILC2s clearly indicated no migration towards CCR8 
ligands in vitro and in vivo. By contrast, in vitro stimulation experiments with the CCR8 ligand CCL1 and specific CCL1 
inhibitors identified autocrine CCL1/CCR8-signalling as critical for regulating the growth and effector cytokine 
production of mouse and human ILC2s. 

Conclusion: These data add to our understanding of ILC2 biology and may support the further development of clinical 
approaches, as CCR8 is a promising target for monoclonal antibody therapy of asthma. 

 
SAT2 
Cytokine release, degranulation and migratory capacity of NK cells depends on ADAP during Listeria 
monocytogenes infection of mice 
M. A. L. Böning1,2,3, G. Parzmair2,3, A. Jeron1,3, P. Riese4, S. Trittel4, M. Heyner1,5, M. Voss2, L. Jänsch5, C. A. 
Guzman4, B. Schraven2, A. Reinhold2, D. Bruder1,3 
1Otto von Guericke University, Institute of Medical Microbiology and Hospital Hygiene, Magdeburg, Germany 
2Otto von Guericke University, Institute for Molecular and Clinical Immunology, Magdeburg, Germany 
3Helmholtz Centre for Infection Research, Immune Regulation, Braunschweig, Germany 
4Helmholtz Centre for Infection Research, Vaccinology and Applied Microbiology, Braunschweig, Germany 
5Helmholtz Centre for Infection Research, Structure and Function of Proteins, Braunschweig, Germany 

Introduction: ADAP serves as a scaffold protein while known to be involved in the formation of immune signaling 
complexes. To date only limited and conflicting data exist regarding the role of ADAP in NK cells. While on the one 
hand it was shown that ADAP is dispensable for NK cell development and function, another study revealed that ADAP 
is essential for inflammatory cytokine production in NK cells but is not required for their cytotoxicity. 

Objectives: We thought to extend existing data by studying ADAP-dependency of NK cells in the context of in 
vivo infection with the intracellular pathogen Listeria monocytogenes (Lm) were NK cell activation occurs within their 
natural environment.  

Materials & methods: Systemic Lm-infections were carried out in wildtype and ADAPko mice as well as in 
NKp46cre/het × ADAPfl/fl mice lacking ADAP exclusively in NK cells followed by isolation and characterization of NK cells 
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via FACS, real-time qPCR, proteomic profiling and transwell migration assays with or without prior re-activation in 
vitro, respectively. 

Results: n line with previous observations ex vivo analysis of NK cells from infected wildtype and ADAPko mice 
revealed impaired expression of IFN-γ, CCL3, CCL4 and CCL5 in ADAPko NK cells. However, in direct contrast to 
previous reports focusing on naïve NK cells, in vivo activated ADAPko NK cells show impaired degranulation capacity 
as indicated by reduced CD107 surface expression following in vitro re-stimulation with anti-NK1.1 +/- cytokines or 
YAC-1 target cells on day 1 and 3 post Lm infection. In line with reduced cytotoxic capacity, impaired perforin 
production was found in ADAPko NK cells on day 3 post Lm infection. In addition, CXCL12-stimulated in vitro 
migration assays revealed significantly reduced migration capacity of ADAPko NK cells from Lm infected mice. 
Strikingly, this defect was also observed in vivo during Lm infection of conventional and conditional ADAPko mice. 
Here, we found significantly reduced numbers of NK cells in spleen and livers, the major sites of Lm replication. 
Ongoing experiments focus on potential differences in vesicular transport and actin dynamics in order to explain the 
observed impact of ADAP on NK cell degranulation and migration during in vivo infection. 

Conclusion: We found that during in vivo Listeria monocytogenes infection in mice cytokine and chemokine 
production, cytotoxic and migratory capacity in NK cells depends on ADAP. 

 
SAT3 
Diminished allergen-induced intestinal and airway inflammation in humanized mice by depletion of natural 
killer cells prior to PBMC engraftment 
R. Ose1, B. Weigmann2, J. Maxeiner3, P. Schuster3, J. Saloga1, I. Bellinghausen1 
1University Medical Center of the Johannes Gutenberg-University Mainz, Department of Dermatology, Mainz, 
Germany 
2University Hospital Erlangen, Department of Internal Medicine I, Erlangen, Germany 
3University Medical Center of the Johannes Gutenberg-University Mainz, Research Center for Immunotherapy (FZI), 
Mainz, Germany 

Recently, we have developed a humanized mouse model of allergen-induced IgE-dependent gut and lung 
inflammation in PBMC-engrafted immunodeficient mice. As natural killer (NK) cells have been shown to promote 
allergen sensitization, type-2 immune responses and airway hyperreactivity, the aim of the present study was to 
investigate the impact of NK cells in this model. Therefore, NOD-scid-γc-/- mice were injected intraperitoneally with 
human PBMC or NK cell-depleted PBMC from highly sensitized birch or grass pollen allergic donors together with the 
respective allergen or with NaCl as control. After an additional allergen boost one week later, mice were challenged 
with the allergen rectally on day 21 and gut inflammation was monitored by video mini-endoscopy evaluating 
translucency, granularity, fibrin production, vascularity, and stool. Then, mice were further challenged intranasally on 
two subsequent days and airway inflammation was measured by invasive body plethysmography and by histology. 
Allergen-specific human IgE in mouse sera, if detectable after co-injection of the respective allergen, was reduced in 
mice being injected with NK cell-depleted PBMC compared to mice which received non-depleted PBMC. Additionally, 
allergen-induced IgE-dependent colitis, airway hyperreactivity and mucus-producing goblet cells were significantly 
inhibited in these mice. Importantly, infiltration of the colon and lung with human CD45+ cells was similar in all groups. 
These results demonstrate that allergen-specific gut and lung inflammation in PBMC-engrafted humanized mice can 
be diminished by depletion of NK cells prior to PBMC transfer, which may be of great interest for therapeutic 
intervention of allergic diseases. 

 
SAT4 
NK cells express target-cell specific receptors associated with degranulation 
J. Höfle1, V. Schwane1, L. Richert2, S. Peine3, S. Vollmers1, M. Altfeld1,4, C. Körner1 

1Heinrich Pette Institute, Leibniz Institute for Experimental Virology, Department of Virus Immunology, Hamburg, 
Germany 
2University of Bordeaux, Inserm, Bordeaux Population Health Research Center, UMR1219 and Inria, team SISTM, 
Bordeaux, France 
3University Medical Center Hamburg-Eppendorf, Institute of Transfusion Medicine, Hamburg, Germany 
4University Medical Center Hamburg-Eppendorf, Institute of Immunology, Hamburg, Germany 

Introduction: Natural killer (NK) cells play an important role in the recognition and subsequent elimination of virus-
infected and transformed cells. NK cells differentially express a large array of surface receptors mediating NK-cell 
effector functions and contributing to the diversity of an individual's NK-cell compartment. Given the variety of potential 
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target cells and their phenotype NK cells may require distinct receptor profiles for effective recognition of different 
target cells. 

Objectives: In this study we sought to identify NK-cell receptor expression patterns associated with NK-cell activation 
after exposure to different target cells using a large-scale flow cytometry-based screening approach. 

Materials and methods: Primary peripheral blood NK cells from healthy human individuals were co-incubated with 
either cell lines K562 (n=18), 721.221 (n=12), Raji (n=14, with anti-hCD20-hIgG1) or autologous HIV-1 (NL4-3) 
infected CD4 T cells (n=15) for 5h. NK-cell activation levels were measured using CD107a as a surrogate marker for 
degranulation. Subsequently, expression of 346 individual surface proteins was measured using flow cytometry and 
compared between CD107a+ and CD107a- NK-cell subsets. 

Results: Expression of CD107a on NK cells was upregulated following co-incubation with any of the target cells 
compared to no-target controls. Approximately 60% of the individually tested 346 markers were expressed on NK 
cells. A subset of those markers were differentially expressed (median difference >10% points cut-off) between 
activated (CD107a+) and non-activated (CD107a-) NK cells: K562: n=26, 721.221: n=42, Raji: n=78, HIV-1 infected 
CD4 T cells: n=32.  15 receptors with differential expression between CD107a+ and CD107a- NK cells were identified 
regardless of the target-cell type used for co-incubation, including known markers for activation (e.g. CD69). 
Interestingly, we identified receptors that were differentially expressed between CD107a+ and CD107a- NK-cell 
subsets only in the presence of a specific target-cell type (K562: none, 721.221: n=6, Raji: n=40, HIV-1 infected CD4 
T cells: n=3).  

Conclusion: These findings indicate that NK cells may utilize common but also target-cell specific receptors for the 
efficient recognition of different target cells. Target-cell specific NK-cell receptor profiles may be utilized in the 
development of novel approaches in cancer or anti-viral therapies. 

 
SAT6 
The role of checkpoint molecules in human intrahepatic NK cells 
A. E. Ziegler1, L. U. Hess1, A. E. Langeneckert1, S. H. Hagen1, J. Hennesen1, T. Poch2, G. Ravichandran3, K. Russu1, 
S. M. Löbl1, K. J. Oldhafer4, L. Fischer5, G. Tiegs3, C. Schramm2, G. Martrus1, M. Altfeld1, S. Lunemann1 
1Heinrich Pette Institute, Leibniz Institute for Experimental Virology, Department of Virus Immunology, Hamburg, 
Germany 
2University Medical Center Hamburg-Eppendorf, I. Department of Medicine, Hamburg, Germany 
3University Medical Center Hamburg-Eppendorf, Institute of Experimental Immunology and Hepatology, Hamburg, 
Germany 
4Asklepios Hospital Barmbek, Semmelweis University of Medicine Hamburg, Department of General and Abdominal 
Surgery, Hamburg, Germany 
5University Medical Center Hamburg-Eppendorf, Department of Hepatobiliary Surgery and Transplantation, Hamburg, 
Germany 

Introduction: NK cells represent a large fraction of all lymphocytes in the human liver, where they play a central role 
in controlling infections and cancer. While NK cells have been shown to be involved in early control of hepatitis virus 
infections and protection against HCC, they have also been implicated in causing liver damage. The mechanisms by 
which the liver instructs a tolerogenic environment and controls NK cell function during steady state conditions is only 
incompletely understood. 

Objectives: The aim of this study was to investigate the role of checkpoint molecules in controlling the function of NK 
cells in the human liver. 

Patients & methods: A total of 25 individuals were enrolled in this study. Peripheral blood and matched liver samples 
were collected from individuals undergoing liver transplantation due to end stage liver diseases (n=12) and liver 
resection due to liver metastases or adenoma (n=8). Additionally, PBMC samples from healthy control donors (n=5) 
were used. We performed detailed analysis of peripheral blood-derived and intrahepatic NK cells in those samples 
using flow cytometry as well as single cell qPCR on flow-sorted NK cells. 

Results: In line with previous results, the intrahepatic (ih) lymphocyte compartment was enriched for NK cells with a 
shift towards higher proportions of CD56bright NK cells, expressing markers of liver residency (CXCR6 and CD69). In 
addition, ihNK cells expressed a distinct pattern of checkpoint molecules, characterized by higher levels of TIGIT, 
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TGFBR1, TGFBR2 (all p<0.0001), PD-1 (p=0.0004) and lower levels of DNAM-1, ICOS, IL7R (all p<0.0001) as well as 
CD96 (p=0.007) compared to peripheral blood-derived NK cells. Furthermore, liver-resident NK cells expressed higher 
levels of TIGIT, CD96 (all p=0.005), TGFBR2 (p=0.02), IL7R (p=0.01) and lower levels of DNAM-1 (p=0.005). These 
results were independent of the underlying liver disease and also observed in tumor-free liver resection samples. 

Conclusion: Taken together, our data showed that peripheral, intrahepatic and liver-resident NK cells expressed 
distinct patterns of checkpoint molecules, suggesting these molecules might contribute to a tissue-specific control of 
NK cell function. A better understanding of the mechanisms involved in the control of NK cell function might allow for 
future NK cell-based therapeutic intervention strategies. 

 
SAT7 
Identification of PLZFhiCD56bright NK cells in human peripheral blood sharing phenotypical and functional 
characteristics with liver-resident NK cells. 
L. U. Hess1, G. Martrus1, A. E. Ziegler1, A. E. Langeneckert1, W. Salzberger1, H. Goebels1, A. F. Sagebiel1, T. Poch2, 
G. Ravichandran3, M. Koch4, C. Schramm2, K. J. Oldhafer5, L. Fischer6, G. Tiegs3, L. Richert7, M. Bunders1, S. 
Lunemann1, M. Altfeld1 

1Heinrich Pette Institute, Virus Immunology, Hamburg, Germany 
2University Medical Center Hamburg-Eppendorf, First Medical Clinic and Polyclinic, Center for Internal Medicine, 
Hamburg, Germany 
3University Medical Center Hamburg-Eppendorf, Institute for Experimental Immunology and Hepatology, Hamburg, 
Germany 
4University Medical Center of the Johannes Gutenberg University, Division of Transplantation Surgery, Mainz, 
Germany 
5Asklepios Hospital Barmbek, Department of General and Abdominal Surgery, Hamburg, Germany 
6University Medical Center Hamburg-Eppendorf, Department of Hepatobiliary Surgery and Transplant Surgery, 
Hamburg, Germany 
7University of Bordeaux, Bordeaux Population Health Research Center, Bordeaux, France 

Introduction: Human liver-resident NK cells (lrNK cells) have been characterized by their expression of specific 
surface molecules (e.g. CXCR6, CD69, CD56bright) and certain transcriptional profiles (e.g. EomeshiT-betlo). The 
promyelocytic leukemia zinc finger protein (PLZF) is a transcription factor shown to be involved in the development of 
lrNK cells and innate lymphoid cells but not of conventional NK cells in mice. However, the potential role of PLZF in 
facilitating liver-residency in human NK cells remains unknown.  

Objectives: The aim of this study was to investigate expression of PLZF in matched human peripheral blood-derived 
NK cells (pbNK cells) and intrahepatic NK cells (ihNK cells) and its association with expression of tissue-residency 
markers. 

 
Materials & methods: Isolated liver-derived lymphocytes and matched PBMCs retrieved from patients undergoing 
resection of metastases or liver transplantation were phenotypically characterized using multiparameter flow 
cytometry. To determine functional characteristics of ihNK and pbNK cells, expression of granzymes and perforin was 
determined in unstimulated NK cells and IFN-γ- and TNF-α-production as well as degranulation (CD107a-expression) 
were assessed after stimulation with K562 cells. 

Results: CD56bright ihNK cells exhibited high expression of PLZF, while the majority of CD56bright pbNK cells expressed 
low levels of PLZF (Median FI 480 vs.168: p=0.008). Highest expression levels of PLZF were detected among 
CXCR6+CD69+CD56bright lrNK cells, compared to other CD56bright ihNK cells (Median FI: 516 vs. 375; p=0.001). 
Surprisingly, peripheral blood harbored a small subset of CXCR6+CD69+CD56bright NK cells that similarly expressed 
high levels of PLZF. Furthermore, these CXCR6+CD69+CD56bright pbNK cells shared functional characteristics with 
lrNK cells by exhibiting low expression of granzyme B and perforin and high expression of granzyme K, together with 
poor IFN-γ- and TNF-α-response to K562 stimulation. However, CXCR6+CD69+CD56bright pbNK cells did not display 
an EomeshiT-betlo profile, normally observed in lrNK cells. 

Conclusion: These data implicate an involvement of PLZF in the regulation of liver-residency in human NK cells. 
PLZFhiCD56bright pbNK cells expressing liver-homing receptors and sharing functional characteristics with lrNK cells 
might represent a transitional state of NK cells that can contribute to the replenishment of lrNK cells. 
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SAT8 
Circulating passenger donor T and NK cells in lung transplantation recipients are derived from the donor lung 
parenchyma and represent tissue-resident memory cells 
J. Kuehne1, R. Bellmas Sanz1, A. M. Hitz1, B. Wiegmann2, K. Bläsing1, F. Ius2, A. K. Knöfel2, I. Tudorache2, M. Avsar2, 
D. Jonigk3, A. Haverich2, G. Warnecke2, C. Falk1 

1Medizinische Hochschule Hannover, Institute of Transplant Immunology, Hannover, Germany 
2Medizinische Hochschule Hannover, Department for Cardiothoracic, Transplantation and Vascular Surgery, 
Hannover, Germany 
3Medizinische Hochschule Hannover, Institute of Pathology, Hannover, Germany 

Question: After lung transplantation (Tx), donor T and NK cells were detected in recipient blood immediately after Tx, 
persisting at least 3 weeks and characterized by the tissue retention marker CD69. In order to determine their origin, 
we hypothesized that donor T and NK cells have a peculiar tissue-resident memory phenotype that represents a 
unique subset of resident cells in the lung. 

Methods: Donor lymphocytes in recipient blood were determined in 27 lung transplant patients at T0, T24, 3 weeks 
post-Tx by staining of donor HLA class I molecules in combination with lineage- and tissue-specific markers using flow 
cytometry. The phenotype of T and NK cells in perfusates (n=30), donor trachea (n=9), lymph nodes (n=15) and 
recipient explanted parenchyma (n=19) was compared to circulating cells using the same markers. 

Results: In blood of all lung transplant recipients, donor derived T and NK cells were detected at T0, T24 and 3 weeks 
post-Tx, showed higher CD69 expression compared to recipient cells (p=0.001 to 0.03) and were mostly CD25-. This 
phenotype was similar to T and NK cells in perfusates, with significantly increased CD69 without CD25 expression 
compared to PBMCs (all p<0.005). NK cells from donor perfusate and tracheas were CD56dim CD16+, in contrast to 
lung-draining lymph nodes with highly enriched CD56++CD16- NK cells. T cells from trachea and lymph nodes 
showed also high CD69 expression and significant enrichment of effector memory (CCR7- CD45RO+) T cells (all 
p<0.03). In donor trachea and recipient parenchyma, CD69+ T cells showed co-expression of other tissue residency 
markers such as CD103, CD49a and PD-1. These were not found in perfusates, highlighting differences between 
these compartments. 

Conclusion: Our results suggest that donor T and NK cells found in the periphery of lung transplant recipients are 
derived from lung parenchyma and represent a subset tissue-resident memory cells. This transient chimerism in 
recipient blood may have clinically relevant implications for the induction of tolerance after transplantation. 

 
 

 
 
SAT9 
Functional characterization of NK cells in the human and murine kidney 
C. Rickassel1, A. C. Gnirck1, T. Koyro1, M. Becker1, C. Körner2, J. E. Turner1 
1University Medical Center Hamburg-Eppendorf, III. Department of Medicine, Hamburg, Germany 
2Heinrich Pette Institute, Leibniz Institute for Experimental Virology, Hamburg, Germany, Department of Virus 
Immunology, Hamburg, Germany 

Purpose: Natural killer (NK) cells represent specialized effector lymphocytes of the innate immune system that 
besides their ability to kill tumor and virus-infected cells are crucially involved in immune cell homeostasis and 
regulation of immune responses in tissues. However, our understanding of NK cell function in the kidney in 
homeostasis and inflammation is still very limited. 

Notably, the NK cell population can be subdivided into conventional (circulating) and tissue-resident NK cells defined 
by differences in surface marker expression and transcription factor profile, but how these two subsets differ 
functionally, especially in the context of autoimmune diseases, remains incompletely understood. Here, we investigate 
the phenotype and function of the different NK cell populations in the healthy and inflamed kidney. 

Methods: Human NK cell populations were isolated from paired kidney and blood samples of patients and 
phenotyped by flow cytometric analyses and subsequent tSNE-based clustering. For characterization in mice, we 
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applied a combination of flow cytometric analyses and bulk RNA sequencing approaches. In order to assess NK cell 
function, we used an antibody directed against the NK cell receptor NK1.1 for total NK cell depletion or anti-asGM1 
antibodies for "selective" depletion of conventional NK cells. The effects of different depletion strategies on disease 
outcome were analysed in a mouse model for autoimmune renal disease (crescentic glomerulonephritis, cGN). 

Results: Here, we demonstrate that in addition to CD49b+T-bet+Eomes+CD127- conventional NK (cNK) cells, a 
substantial fraction of kidney lymphocytes are CD49a+T-bet+Eomes-CD127+ tissue-resident NK (trNK) cells /ILC1s in 
the murine kidney. Our RNA sequencing data underline the substantial transcriptional differences of the two distinct 
NK subpopulations and identified potential mediators of trNK cell function in the kidney (e.g Hobit, CXCR6). Depletion 
of total NK cells caused an increase of histopathological kidney damage in mice with cGN, suggesting a regulatory 
function of NK cells in immune-mediated renal disease. Importantly, tissue-resident NK cells with a CD69+CD49a+ 
and/or CD103+ phenotype could also be identified in the healthy human kidney. 

Conclusion: Our preliminary data indicate a distinct tissue-resident subset of NK cells in the murine and human 
kidney and suggest a regulatory role of NK cells in a mouse model of autoimmune renal disease. 

 
 

 
 
President’s Symposium (Award 1-Award 6) 
 
Award 1 – Otto-Westphal Award 
Instructive role of the BCR in B1 cell development 
R. Graf1 
1Max-Delbrück-Centrum für Molekulare Medizin, Immune Regulation and Cancer, Berlin, Germany 

B1 and B2 lymphocytes exert distinct functions in humoral immunity. B2 lymphocytes engage in classical antibody 
responses, typically involving T cell-dependent affinity maturation as part of the adaptive immune response. B1 cells, 
in contrast, use the germline-encoded Ig repertoire and are considered carriers of natural immunity, biased towards 
the recognition of common pathogens and self-antigens. To explore the role of B cell antigen receptor 
(BCR) specificity in driving B1 cell differentiation, we developed a transgenic system that allowed us to change the 
BCR specificity in mature B2 cells to a B1-typical BCR specificity. Using this system, we show that mature B2 cells 
differentiate into bona fide B1 cells upon acquisition of a B1 cell-typical, self-reactive BCR. Thus, B2 cells retain 
plasticity towards B1 differentiation, and B1 differentiation can be instructed by BCR-mediated self-reactivity, in 
the absence of B1 lineage pre-commitment. These findings support the notion that the B1 cell identity is defined by 
BCR specificity. Science, Vol. 363, Issue 6428, pp. 748-753. DOI: 10.1126/science.aau8475 

 
Award 2 – Hans-Hench Award 
T cell activation versus tolerance induction in islet autoimmunity 
I. Serr1,2 
1Helmholtz Zentrum München, Institute für Diabetesforschung (IDF1), München, Germany 
2Helmholtz Diabetes Center at Helmholtz Zentrum München, Institute of Diabetes Research, Research Group Immune 
Tolerance in Diabetes, Munich, Germany 

Type 1 diabetes (T1D) afflicts millions of people worldwide with rising incidence. Islet autoimmunity, the 
presymptomatic phase of T1D, is characterized by aberrations in immune activation vs. immune tolerance and a 
heterogeneous disease progression. CD25+Foxp3+ regulatory T cells (Tregs) are the main mediators of peripheral T 
cell tolerance and their de novo induction is a long envisioned goal for the tolerance restoration in autoimmunity. 
However, requirements for efficient Treg induction, especially in the human immune system, remain ill defined. Here, 
we used of humanized HLA-DQ8 transgenic NSG mice and demonstrate, that strong agonistic insulin variants can 
induce human Tregs in vivo and that induced Tregs are stable and functional. We furthermore used these variants to 
device tetramer reagents and show that during recent onset of islet autoimmunity, insulin-specific Treg frequencies 
are reduced, while T follicular helper (TFH) precursor frequencies are increased in the blood. This is however 
reversed in children with longterm autoimmunity, with autoantibodies for more than 10 years without the symptomatic 
disease, directly supporting the rationale of inducing these cells for delaying or preventing T1D progression. In line, we 
demonstrate that Treg induction is impaired specifically during recent onset of islet autoimmunity and that this 
impairment is linked to increased CD4+T cell activation and proliferation. During recent onset of islet autoimmunity, 
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increased miRNA92a and miRNA181a expression in CD4+T cells contribute to aberrant immune activation and 
impaired Treg induction. Mechanistically, miRNA92a increases TFH cell differentiation, while miRNA181a enhances 
sensitivity of CD4+T cells to antigenic stimulation involving increased NFAT5 signaling. Both miRNAs inhibit negative 
regulators of T cell activation and impair Treg induction in vitro. Accordingly, blocking either miRNA or their signaling 
intermediates improves Treg induction in vitro and increases Treg frequencies while reducing insulitis scores in NOD 
mice in vivo.  The data presented here contribute to the understanding of requirements for efficient Treg induction as 
well as to the mechanistic basis of aberrant immune activation and defective tolerance in islet autoimmunity. 
Additionally, the introduced tetramer reagents and humanized mice are new tools that will help to improve clinical trial 
readouts, as well as the evaluation of translatability of new reagents to the human disease. 

 
Award 3 – Fritz-and Ursula-Melchers Award 
Antibody diversification through non-VDJ insertions 
M. Lebedin1,2, M. F. Perez3, A. Davydov4, S. Khorkova1,5, D. Chudakov2,5, A. Lanzavecchia3, K. de la Rosa1 
1Max-Delbrück-Centrum für Molekulare Medizin, Berlin, Germany 
2Shemyakin and Ovchinnikov Institute of Bioorganic Chemistry, Moscow, Russian Federation 
3Institute for Research in Biomedicine, Bellinzona, Switzerland 
4Central European Institute of Technology, Brno, Czech Republic 
5Skolkovo Institute of Science and Technology, Moscow, Russian Federation 

Antibody diversity is created by the somatic recombination and imprecise joining of variable (V),diversity (D) and 
joining (J) segments. Recently, we discovered a new mechanism whereby a non-VDJ-sequence is somatically 
inserted into the antibody heavy chain gene and becomes the crucial antigen-binding element. Specifically, more than 
5% of malaria exposed individuals produce antibodies that integrated the extracellular domain of the inhibitory 
receptor LAIR1 thereby gaining broad reactivity to Plasmodium falciparum infected erythrocytes. Although we found 
somatic integrations of extra exons from all over the genome into the antibody switch region of European individuals, it 
remains elusive if such genomic exon shuffling may give rise to productive antibody transcripts. Repertoire studies 
have so far systematically excluded the detection of hybrid antibodies. Thus, we developed a methodology based on 
suppression PCR to selectively amplify and study rare, extra-long antibody mRNA templates. Interestingly, we found 
several protein-encoding exons inserted in-frame into antibody mRNAs of healthy individuals. Although rare, their 
detection in antigen experienced B cell populations indicate that this novel mechanism can contribute to antibody 
diversity.  
 
 
As the integration of pathogen-binding receptors bears the potential for the generation of antibodies to key-targets of 
pathogen virulence, the suppression PCR method provides a general approach for the detection of novel antibodies in 
the human repertoire. 

 
Award 4 – Werner-Müller Award 
Maturation and potency of cross reactive memory B cell response to Plasmodium falciparum 
circumsporozoite protein in humans  
R. Murugan1, G. Costa2, B. Mordmueller3, E. Levashina2, H. Wardemann1 
1German Cancer Research Center, B Cell Immunology D130, Heidelberg, Germany 
2Max Planck Institute for Infection Biology, Vector Biology Unit, Berlin, Germany 
3Institute of Tropical Medicine and German Center for Infection Research, Tuebingen, Germany 

Plasmodium falciparum circumsporozoite protein (PfCSP) is the major surface protein on Pf sporozoites, the malaria 
parasite stage that is transmitted to humans by the mosquito vector. PfCSP is composed of an N-terminus, a central 
NANP repeat region, and a C-terminal domain. Antibodies against the repeat and the junctional peptide that links the 
N-terminus and the repeat domain can block the infection in experimental animal models. However, natural parasite 
exposure fails to induce sterilizing anti-PfCSP titers and RTS,S, the most advanced PfCSP-based malaria vaccine, 
which lack the junctional epitopes and N-terminus mediates only partial protection with no clear immune correlate. By 
single B cell antibody sequencing and cloning we followed the clonal evolution and quality of the anti-PfCSP memory 
B cell antibody response after three immunizations with high numbers of live Pf sporozoites under chemoprophylaxis 
(PfSPZ-CVac). We performed an in-depth analysis of a panel of 200 human monoclonal anti-PfCSP antibodies cloned 
from memory B cells and plasmablasts after repeated parasite exposure. ELISA and SPR measurements show that 
the majority anti-PfCSP antibodies bind to more than one epitope. The data show that cross-reactivity with the N-
terminal junction was associated with high antibody affinity and provide insights in the role of clonal selection and 
affinity maturation for the development of cross-reactive antibodies with parasite inhibition activity. Our findings have 
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wide implications for the design of malaria vaccination strategies aiming to induce PfCSP B cell memory responses 
that mediate sterile protection and prevent disease. 

 
Award 6 – German Immunology Award 
Treg-Up or Treg-Down to control immune responses 
S. Sakaguchi1 

1Osaka University, WPI Immunology Frontier Research Center, Osaka, Japan 

Regulatory T (Treg) cells, which are expressing the transcription factor Foxp3 in the nucleus, CD25 and CTLA-4 on 
the cell surface, are actively engaged in the maintenance of immunological self-tolerance and homeostasis. Depletion 
or functional impairment of Treg cells is able to enhance cancer and microbial immunity, while their numerical 
expansion or functional augmentation is instrumental in treating autoimmune disease and establishing graft tolerance. 
How to achieve these aims by targeting Treg cells with biologicals (such as monoclonal antibodies) or chemicals has 
been an issue of intense investigation. We have recently made attempts to pharmacologically control Treg-specific 
transcriptional and epigenetic changes and thereby control Treg cell development and function. We found that certain 
tyrosine kinase inhibitors that blocked T-cell receptor-proximal signaling in T cells were able to specifically deplete 
mature Treg cells, thereby enhancing tumor immunity in humans. On the other hand, inhibitors of a serine threonine 
kinase involved in a T-cell signaling pathway evoked Foxp3 expression in conventional T cells including 
effector/memory T cells and converted them to functionally competent Treg-like cells, which effectively suppressed 
autoimmune disease and allergy in animal models. It will be discussed how the development and function of Treg cells 
can be controlled by transcriptional and epigenetic interventions and how Treg cells be pharmacologically targeted to 
control a variety of physiological and pathological immune responses. 

 
 

 
 
Young Immunologists (YI1-YI6) 
 
YI1 
Circulating CD8+ helper-type T cell memory subsets represent CD4+ helper-alike cells with a skin resident 
memory T cell signature 
L. Loyal1,2, S. Warth1, R. Sabat3, K. Wolk3, A. Thiel1 
1BCRT/Charité, Regenerative Immunology and Aging, Berlin, Germany 
2International Max Planck Research School for Infectious Diseases and Immunology, Berlin, Germany 
3Charité, Psoriasis Research and Treatment Center, Department of Dermatology, Venereology and Allergology, 
Berlin, Germany 

The prevailing `division of labor´ concept in cellular immunity is that CD8+ T cells primarily utilize cytotoxic functions to 
kill target cells, while CD4+ T cells exert helper/inducer functions. CD4+ memory T cells are organized into diverse T 
helper subsets such as Th1, Th2, Th17, Th17+1 and Th22 type cells characterized by distinct functions with highly 
specialized cytokine secretion and chemokine receptor expression patterns. We here demonstrate that identical 
chemokine receptor patterns utilized for T helper subset delineation are sufficient to systematically separate 
corresponding specialized CD8+ memory T cell subsets Tc1, Tc2, Tc17, Tc17+1 and Tc22 in blood. While Tc1 and 
Tc17+1 display classical CD8+ T cell related cytotoxic signature, Tc2, Tc17 and Tc22 cells possess a non-cytotoxic 
phenotype and express the prototype helper molecule CD40L after activation (see Figure1). Helper-type CD8+ T cell 
subsets share a unique TCR repertoire and are characterized by gene expression signatures characteristic of skin 
homing ability. Transcriptome comparison with diverse skin resident T cell subsets in dermis and epidermis identified 
a significant overlap with dermal CD8+ T cells irrespective of their CD103 signature. Moreover, we could show that 
CD8+ helper-type T cells contribute to the pathogenesis of psoriasis, a skin related autoimmune disorder. Altogether, 
our data highlights the importance to take CD8+ helper T cells into account when analyzing the contribution of CD8+ T 
cells to human health and disease. 

Figure 1 
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YI2 
Reactive oxygen species modulate macrophage immunosuppressive phenotype through the up-regulation of 
PD-L1 
C. Roux1,2, S. Moghadas Jafari1, R. Shinde1, G. Duncan1, D. W. Cescon1, J. Silvester1, M. F. Chu1, K. Hodgson1, T. 
Berger1, A. Wakeham1, L. Palomero3, M. Garcia-Valero3, M. A. Pujana3, T. W. Mak1, T. L. McGaha1, P. Cappello4, C. 
Gorrini 
1Campbell Family Institute for Breast Cancer Research at Princess Margaret Cancer Centre, Toronto, ON M5G 2M9, 
Canada 
2University of Turin, Molecular Biotechnology Center, 10126 Turin, Italy 
3Breast Cancer and Systems Biology Laboratory, Program Against Cancer Therapeutic Resistance, Catalan Institute 
of Oncology, Bellvitge Institute for Biomedical Research, L’Hospitalet del Llobregat, 08908 Barcelona, Catalonia, 
Spain 
4University of Turin, Department of Molecular Biotechnology and Health Sciences, 10126 Turin, Italy 

Introduction: The combination of immune checkpoint blockade with chemotherapy is currently under investigation as 
a promising strategy for the treatment of triple negative breast cancer (TNBC). A well-characterized mediator of 
chemotherapy-induced cytotoxicity is the accumulation of reactive oxygen species (ROS). Tumor associated 
macrophages (TAMs) are the most prominent component of the breast cancer (BC) microenvironment (TME) and they 
influence tumor progression and the response to therapies. 

Objectives: We hypothesized that chemotherapy-induced ROS could affect tumor infiltrating-macrophage functions 
and the expression of programmed death ligand-1 (PD-L1). 

 
Materials & methods: To assess ROS regulation of PD-L1 expression we treated bone marrow-derived 
macrophages with well-known ROS-inducers, buthionine sulphoximine (BSO) and paclitaxel. PD-L1 expression by 
RT-PCR and flow cytometry as well as the secretion of immunosuppressive cytokines by protein arrays were 
evaluated. To validate the in vitro results we exploited a mouse mammary tumor model carrying BRCA1/Trp53 
deletion and resembling human TNBC (K14cre BRCA1f/fp53f/f, KBP). Finally, mice were treated with a combination of 
a neutralizing PD-L1 antibody and paclitaxel. 

Results: We showed that macrophages acquired an immunosuppressive phenotype and increased the expression of 
PD-L1 when treated with ROS inducers such as BSO and paclitaxel. Mechanistically, these agents cause 
accumulation of ROS that in turn activated NF-κB signaling to promote PD-L1 transcription and the release of 
immunosuppressive cytokines. Systemic in vivo administration of paclitaxel promotes PD-L1 accumulation on the 
surface of TAMs in a mouse model of TNBC, consistent with in vitro results. Indeed, combinatorial treatment with 
paclitaxel and a neutralizing anti-PD-L1 antibody significantly improved the therapeutic efficacy of paclitaxel by 
reducing tumor burden and increasing the number of tumor-associated cytotoxic T cells. 
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Conclusion: Our results provide a strong rationale for the use of anti-PD-L1 blockade in the treatment of TNBC 
patients. Furthermore, interrogation of chemotherapy-induced PD-L1 expression in TAMs is warranted to define 
appropriate patient selection in the use of PD-L1 blockade. 

 
YI3 
Distinct surface expression of activating receptor Ly49H drives differential expansion of NK cell clones upon 
murine cytomegalovirus infection 
S. Grassmann1, L. Pachmayr1, J. Leube1, L. Mihatsch1, I. Andrae1, S. Flommersfeld1, J. Oduro1, L. Cicin-Sain1, M. 
Schiemann1, M. Floßdorf1, V. Buchholz1 
1TU Munich, Institute for Medical Microbiology, Immunology and Hygiene, Munich, Germany 

Upon antigen exposure a small population of T cells, which harbors T cell receptors (TCRs) specific to the relevant 
antigen, is selected to rapidly expand. After antigen clearance this expanded T cell population contracts to 5–10% of 
its peak size. Importantly, the number of T cells remaining after this contraction phase is considerably larger than that 
of antigen-specific T cells available in the naive T cell compartment. This numerical increase of antigen-specific T 
cells, through clonal selection, clonal expansion and preferential clonal maintenance, is one of the key factors 
underlying adaptive immunity and immunological memory. However, the antigen-driven evolution of the TCR 
repertoire does not stop at the selection of antigen-specific T cell clones per se. It is instead characterized by the 
further selection of certain T cell clones within the antigen-specific T cell population. This phenomenon, which has 
been termed TCR repertoire focusing, is thought to be driven by the enhanced expansion and reduced contraction of 
T cell clones, whose TCRs bind to the relevant antigen with optimal affinity. 

Question: Interestingly, an antigen-dependent enrichment of lymphocytes recognizing certain target structures has 
also been identified for Natural killer (NK) cells in the context of cytomegalovirus (CMV) infection. Whether these 
"antigen-specific" NK cells respond uniformly to CMV infection or show distinct clonal dynamics similar to those found 
in T cells remains unknown. 

Methods: In our studies we used retrogenic color-barcoding and single-cell adoptive transfer to track clonal immune 
responses derived from individual Ly49H+ NK cells during murine cytomegalovirus (MCMV) infection. 

Results: We found that clonal expansion of single NK cells varied dramatically. The observed variability could not be 
attributed to the additional presence or absence of inhibitory Ly49 receptors in responding clones. Instead, NK cell 
clones showed distinct levels of Ly49H receptor expression that correlated with the degree of clonal expansion and 
persistence during the contraction phase. Furthermore, NK cell clones sorted for high or low expression of Ly49H 
clonally maintained their Ly49H expression levels. 

In conclusion, akin to adaptive processes shaping an antigen-specific T cell receptor repertoire, the Ly49H+ NK-cell 
population adapts to MCMV infection. This is achieved by preferential expansion and maintenance of NK cell clones 
expressing higher levels of Ly49H.   

 
YI4 
The short-chain fatty acid pentanoate suppresses autoimmunity by modulating the metabolic-epigenetic 
crosstalk in lymphocytes 
M. Luu1, A. Visekruna1 
1Philipps-University Marburg, Institute for Medical Microbiology and Hygiene, Marburg, Germany 

Short-chain fatty acids (SCFAs) have immunomodulatory effects, but the underlying mechanisms are not well 
understood. Here we show that pentanoate, a physiologically abundant SCFA, is a potent regulator of 
immunometabolism. Utilizing a combination of pharmacological and biochemical studies, we investigate the 
pentanoate-mediated IL-10 expression in lymphocytes of reporter mice. 

Pentanoate enhances IL-10 production by reprogramming their metabolic activity towards elevated glucose oxidation. 
Mechanistically, this reprogramming is mediated by supplying additional pentanoate-originated acetyl-CoA for histone 
acetyltransferases and by pentanoate-triggered enhancement of mTOR activity. In experimental mouse models of 
colitis and multiple sclerosis, pentanoate-induced regulatory B cells mediate protection from autoimmune pathology. 
Additionally, pentanoate shows a potent histone deacetylase-inhibitory activity in CD4+ T cells, thereby reducing their 
IL-17A production. In germ-free mice monocolonized with segmented filamentous bacteria (SFB), pentanoate inhibits 
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the generation of small-intestinal Th17 cells and ameliorates SFB-promoted inflammation in the central nervous 
system. 

Taken together, the SCFA pentanoate modulates the metabolic state of T and B cells, thereby impacting on epigenetic 
modifications and cellular function. By enhancing IL-10 production and suppressing Th17 cells, pentanoate might be 
of therapeutic relevance for inflammatory and autoimmune diseases.  

References: 

Luu et al. 2019 - Nature Communications 

https://doi.org/10.1038/s41467-019-08711-2 

 
YI5 
Keratinocytes control skin immune homeostasis through de novo-synthesized glucocorticoids 
T. S. Phan1, L. Schink1, J. Mann1, V. M. Merk1, D. Simon2, D. Kulms3, D. F. Legler4, M. Noti5, T. Brunner1 
1University of Konstanz, Biochemical Pharmacology, Department of Biology, Konstanz, Germany 
2University of Hospital Bern, Inselspital, Department of Dermatology, Bern, Switzerland 
3TU-Dresden, Experimental Dermatology, Department of Dermatology, Dresden, Germany 
4University of Konstanz, Biotechnology Institute Thurgau (BITg), Kreuzlingen, Switzerland 
5University of Bern, Institute of Pathology, Bern, Switzerland 

Glucocorticoids (GC) are known for their immunosuppressive actions and are widely used as clinical therapeutics 
against inflammatory diseases. Beside the main GC synthesis in the adrenal cortex, several extra-adrenal organs 
including the skin are known to produce functional GC as well. The de novo GC synthesis in the skin is orchestrated 
by a local endocrine network and is proposed to support the skin to cope with stress signaling from the outer and inner 
environment. Although the cutaneous GC synthesis is well described, the physiological role and function of skin-
derived GC are yet still unexplored. Here, we addressed the epidermal-specific GC synthesis in vivo using a novel 
model with inducible deletion of the critical enzyme Cyp11b1 in keratinocytes. Cyp11b1 deletion decreased 
expression and abrogated keratinocyte-specific GC synthesis in the skin leading to epithelial cell activation and 
increased skin dendritic cell (DC) migration towards draining lymph nodes (dLN). Furthermore, we observed increased 
expression of pro-inflammatory Th1 and Th17 type cytokines in dLN of KO mice which, subsequently, leads to the 
development of spontaneous skin inflammation involving polymorphic immune cell infiltrates. Similarly, FITC-induced 
contact hypersensitivity reaction was remarkably enhanced with increased type 17 response in KO mice. Defective de 
novo GC synthesis in the skin also resulted in an exacerbated Aldara-induced psoriasiform skin inflammation and 
prevented remission whereas the pathogenesis of MC903-induced experimental atopic dermatitis (AD) was only mildly 
modulated by skin de novo GC. Importantly, expression of enzymes involved in the de novo GC synthesis was 
downregulated in human skin lesions of patients with inflammatory skin diseases such as AD and psoriasis indicating 
a defective de novo GC synthesis. Our finding indicates the importance of keratinocyte-derived de novo GC in skin 
immune homeostasis and reveals their regulatory nature in physiological and pathological conditions of the skin. 

 
YI6 
The IL17 ablation improves specific anti-tumor immune response 
G. Mucciolo1, C. Curcio1, C. Roux1, R. Curto1, G. Barutello1, S. Brugiapaglia1, A. Scagliotti1, F. Novelli1, P. Cappello1 
1University of Turin, Department of Molecular Biotechnology and Healthy Sciences, Turin, Italy 

Introduction: Pancreatic Ductal Adenocarcinoma (PDA) is considered an "immunologically-cold" tumor because of 
the immune-suppressive microenvironment and the absence of tumor neoantigens. It is characterized by a complex 
inflammatory response in which the role of the IL17 and T helper-17 is evident but remain controversial. 

Objectives: Our lab has demonstrated that a DNA-based vaccination strategy targeting alpha-enolase (ENO1), a 
PDA-associated antigen, significantly prolongs survival in genetically engineered mice (GEM). Moreover, we have 
observed that the absence of IL17 deeply shapes the tumor microenvironment and increases the recruitment of 
immune cells. The aim of this study was to assess the role of IL17 in combination with the DNA-vaccination. 

Methods: We crossed GEM with IL17-/- mice. GEM/IL17+/+ and GEM/IL17-/- mice were vaccinated at 8 weeks of age 
every 2 weeks for a total of four vaccination rounds. Mice were monitored to obtain a Kaplan-Meier survival curve. 
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Some mice were sacrificed 2 weeks after the last vaccination to collect serum and spleen for in vitro experiments: 
ELISA, ELISPOT and Flow Cytometry analysis. Moreover, PDA cells were orthotopically injected into the pancreas of 
syngeneic mice, which were treated or not with anti-IL17, in combination or not with ENO1-DNA vaccine. After one 
month, mice were euthanized; tumor masses were collected and analysed by immunohistochemistry and quantitative 
PCR analysis after RNA extraction. 

 
Results: The absence of IL17 correlated with an increased fibrosis and intra-tumor T cell recruitment in KPC/IL17-/- 
mice. DNA vaccination prolonged survival of KPC/IL17-/- mice compared to the non-vaccinated or to vaccinated 
KPC/IL17+/+ mice. The ENO1 vaccination in absence of IL17 elicited an increased production of anti-ENO1 antibodies 
and number of IFNg-secreting T cells. The analysis of the tumor infiltrating immune-cells revealed an increase of 
antigen-presenting cells and more effector/memory CD4+ and CD8+ T cells. Orthotopically injected mice treated with 
the combination displayed a significantly reduced tumor growth that paralleled the induction of cytotoxic T cells not 
observed in those receiving the ENO1-vaccine or anti-IL17 Ab alone. 

Conclusions: Overall these results candidate the antibody-mediated depletion of IL17 as an effective combination 
with DNA-vaccination to design novel immunotherapeutic strategies in pancreatic cancer. 

 
 

 
 
Infection I (O1-O5) 
 
O1 
Role of Otubain-1 (OTUB1) during inflammatory liver diseases 
J. Koschel1,2, G. Nishanth1,2, S. Just2, M. Naumann3, D. Schlüter1,2,4 
1Institute of Medical Microbiology and Hospital Hygiene, Otto von Guericke University, Magdeburg, Germany 
2Institute of Medical Microbiology and Hospital Epidemiology, Hannover Medical School, Hannover, Germany 
3Institute of Experimental Internal Medicine, Otto von Guericke University, Magdeburg, Germany 
4Organ-specific Immune Regulation, Helmholtz-Centre for Infection Research, Braunschweig, Germany 

Introduction: Immune responses to pathogens are regulated by the process of ubiquitination and deubiquitination. 
The deubiquitinating enzyme OTUB1 preferentially cleaves K48-linked ubiquitin chains from its substrates and thereby 
prevents their proteasomal degradation. OTUB1 has been shown to regulate NF-κB signalling by removing K48-linked 
ubiquitin chains from the cellular inhibitor of apoptosis (cIAP) and to inhibit TNF-induced cell death. 

Objectives: To identify the hepatocyte-specific function of OTUB1 during bacterial infection 

Results and Methods: To gain an insight into the hepatocyte-specific function of OTUB1, conditional OTUB1 knock-
out mice lacking OTUB1 in the hepatocytes (Alb-Cre x OTUB1fl/fl) were generated and infected with Listeria 
monocytogenes. Upon Listeria-infection, the Alb-Cre x OTUB1fl/fl mice succumbed to the infection within six days post 
infection while the OTUB1fl/fl control mice survived. The Alb-Cre x OTUB1fl/fl mice displayed enhanced liver damage as 
shown by increased serum Alanine transaminase (ALT) levels. In addition, mRNA levels of the proinflammatory 
cytokine TNF was significantly increased in the Alb-Cre x OTUB1fl/fl mice both in vivo as well as in vitro indicating that 
the enhanced hepatocellular death in the absence of OTUB1 might be TNF dependent. Interestingly, western blot 
analysis revealed reduced cleavage of caspases but enhanced necrosome formation in the Listeria-infected livers of 
the Alb-Cre x OTUB1fl/fl mice suggesting that OTUB1-deficient hepatocytes are prone to necroptotic cell death. 
Confirmatively, administration of Necrostatin-1s, a necroptosis inhibitor, but not zVAD, a caspase inhibitor, prior to 
Listeria-infection protected the Alb-Cre x OTUB1fl/fl mice. 

Conclusion: Collectively, our study identifies OTUB1 as a regulator of hepatic necroptosis during listeriosis. 

 
O2 
Functional cooperation between complement factor H and the long pentraxin PTX3 in the immune response 
to Aspergillus fumigatus 
R. Parente1, F. Petroni1, M. Sironi1, R. Leone1, S. Valentino1, B. Bottazzi1, A. Mantovani2,1, A. Inforzato2,1 
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1Humanitas Clinical and Research Center, Rozzano, Italy 
2Humanitas University, Biomedical Sciences, Pieve Emanuele, Italy 

Introduction. Aspergillus fumigatus (AF) is the major etiologic agent of Invasive Aspergillosis (IA), a severe infection 
amongst immunocompromised individuals. A pivotal role in the host resistance to this fungal pathogen is played by 
polymorphonuclear neutrophils (PMNs) and complement, in a functional cooperation with the long pentraxin PTX3 [1]. 
This has opsonic activity, and enhances phagocytosis and killing of AF conidia by PMNs via complement pathways 
[2]. 

Objectives. Primary aim of this study was to characterize the molecular crosstalk between PTX3 and complement in 
the opsono-phagocytosis of AF. 

Materials & methods. AF conidia were incubated with complement proteins and human sera depleted of selected 
complement components in the presence and absence of recombinant PTX3. Complement activation on AF was 
assessed by Western Blotting and ELISA. In parallel experiments, AF phagocytosis and killing by PMNs freshly 
isolated from human peripheral blood was analyzed by Flow Cytometry and Cytotoxicity Assays. Substitution/deletion 
mutants were made to dissect the structure/function relationships of PTX3 in the opsono-phagocytosis of AF. 
Phagocytosis was assessed in vivo using an animal model of AF infection in C57BL/6 mice. 

Results. We found that PTX3 promotes the selective recruitment of C3b (from C3 cleavage) on the conidial wall, by 
exclusively targeting the alternative pathway (AP) of complement. To our surprise, factor H (main inhibitor of AP) is 
required for such process, thus pointing to a novel function (activating rather inhibitory) of this complement regulator 
when combined with PTX3. Consistent with this, in phagocytosis experiments with purified human PMNs, factor H was 
necessary to sustain the pro-phagocytic and pro-killing activities of PTX3. Furthermore, we made a tetrameric mutant 
of PTX3 (as opposed to the octameric wild type protein) that retained the opsono-phagocytic properties of the wild 
type protein both in vitro and in vivo. 

Conclusion. Here we described a cooperation between factor H and PTX3 with an unexpected functional outcome: 
enhanced recruitment of C3b onto AF. Given the potent opsonic activity of C3b, we believe that this is a major 
mechanism of PTX3 in the promotion of AF phagocytosis and killing. Moreover, we generated a PTX3-derived protein 
with pro-phagocytic activity in vitro and in vivo. 

 
References 

1. Cunha C, et al. (2014) N Engl J Med. 370(5):421-32 
2. Garlanda C, et al. (2018) Physiol Rev. 98(2):623-639 

 
O3 
Myd88-deficiency impairs clearance of Coxiella burnetii Nine Mile Phase II: a new mouse model of Q-fever 
resolution and chronicity 
L. Kohl1 
1University Hospital Erlangen, Institute of Clinical Microbiology, Immunology and Hygiene, Erlangen, Germany 

The zoonotic disease Q-fever is caused by the obligate intracellular, Gram-negative bacterium Coxiella burnetii that 
replicates within phagocytes.  Q-fever often occurs as a mild acute, self-limiting flu-like illness, but can also become 
chronic and develop into an endocarditis. Recognition of C. burnetii by macrophages requires TLR2 and triggers 
production of pro- and anti-inflammatory cytokines. A single nucleotide polymorphism in the TLR adapter molecule 
Myd88 is reported to be associated with the development of chronic Q-fever in patients. We observed that Myd88-
deficient murine macrophages failed to clear C. burnetii and to produce the cytokines TNF, IL-6 and IL-10 after in vitro 
infection. Therefore, we employed mice deficient in Myd88 as an in vivo model for chronic Q-fever. The attenuated 
strain C. burnetii Nine Mile Phase II was injected intraperitoneally or intratracheally followed by kinetic analysis of 
bacterial burden and cytokine gene expression in lung, liver, spleen and heart tissue. Myd88-/- mice had significantly 
higher C. burnetii load on day 5 and day 20 after intraperitoneal infection, which was associated with reduced 
expression of Ccl2, Ifng and Nos2. Additionally, we observed increased bacterial dissemination from the lung to other 
organs in Myd88-/- mice after intratracheal injection of C. burnetii, which mimics the natural route of infection. 
Moreover, qPCR analysis of infected organ tissue revealed C. burnetii genome copies in Myd88-/- mice still on day 42 
after intratracheal infection, whereas wild type mice cleared the infection already at day 27. However, increased 
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bacterial loads in Myd88-/- mice were accompanied by reduced granulomatous inflammation as well as lower amounts 
of chemoattractants, inflammatory cytokines and IFNg-induced genes relevant for pathogen control. Together, 
interfering with innate immune recognition of C. burnetii by deletion of the TLR adapter Myd88 impairs the clearance 
of attenuated C. burnetii and results in a shift from acute to more chronic infection. In ongoing work, we address the 
role of Myd88-dependent and IFNg-induced genes in promoting bacterial survival and macrophage reprogramming 
during Coxiella burnetii infection. 

 
O4 
Presence of neutrophils in the skin enhances S. aureus colonization 
K. Bitschar1, L. Klink1, J. Focken1, B. Schittek1 
1University of Tübingen, Department of Dermatology, Tübingen, Germany 

Introduction: Our skin is constantly exposed to a large number of pathogens while at the same time undergoing 
selective colonization by harmless commensal microorganisms such as S. epidermidis. Changes in the composition of 
the microbiome can promote colonization by the pathogen Staphylococcus aureus and can deteriorate barrier defects 
for instance in atopic dermatitis patients. Keratinocytes, as the most abundant cell type in the epidermis, are able to 
orchestrate specific immune responses in the skin in response to colonizing commensals as well as to pathogens. 
However, the mechanism how keratinocytes can discriminate commensals from pathogens is barely understood. 

Objectives: In this work we investigate the role of different types of immune cells in S. aureus skin colonization and 
how skin commensals can modulate the recruitment of immune cells to the skin. 

Materials and Methods: Using an in vitro co-culture model with primary human keratinocytes and PBMCs or 
neutrophils as well as by using an in vivo epicutaneous mouse skin infection model we analyzed the recruitment of 
specific immune cells subsets to the skin in response to commensals or pathogens as well as the effect of the 
recruited immune cells on S. aureus skin colonization. 

Results: We show that skin inflammation induced by tape stripping induces a rapid recruitment of neutrophils which 
correlates with enhanced skin colonization with S. aureus. Consequently, depletion of neutrophils in vivo resulted in 
reduced S. aureus colonization. Moreover, in vitro co-culture of keratinocytes with neutrophils but not PBMCs led to 
enhanced S. aureus colonization. And finally, we show that S. epidermidis prevents excessive neutrophil recruitment 
to the skin. 

Conclusion: In healthy skin S. epidermidis, as part of the skin microbiota, prevents excessive recruitment of 
neutrophils to the skin and by this protects the skin from S. aureus colonization. Further studies will provide deeper 
insight into the mechanism how neutrophils contribute to enhanced S. aureus skin colonization. 

 
 

 
O5 
STING induces early IFN-β in the liver and constrains myeloid cell-mediated murine cytomegalovirus 
dissemination 
P. K. Tegtmeyer1, J. Spanier1, K. Borst2, J. Becker1, A. Riedl3, C. Hirche1, L. Ghita1, J. Skerra1, K. Baumann1, S. 
Lienenklaus4, M. Döring5, Z. Ruzsics3, U. Kalinke1 
1Twincore - Centre for Experimental and Clinical Infection Research, Institute for Experimental Infection Research, 
Hannover, Germany 
2University of Freiburg, Institute of Neuropathology, Freiburg, Germany 
3University of Freiburg, Institute for Virology, Freiburg, Germany 
4Hanover Medical School, ZTL Imaging-Center, Hannover, Germany 
5Institute Curie, Immunity and Cancer Department, Paris, France 

Cytomegalovirus is a DNA-encoded beta-herpesvirus that induces STING-dependent type I interferon (IFN-I) 
responses in macrophages and uses myeloid cells as a dissemination vehicle. Here we report that STING-/- mice are 
as resistant to murine cytomegalovirus (MCMV) infection as WT controls, whereas mice with a combined Toll-like 
receptor/RIG-I-like receptor/STING deficiency do not mount IFN-I responses and succumb to the infection. Although 
STING alone is dispensable for survival, early IFN-β induction in Kupffer cells is STING-dependent and controls early 
hepatic virus propagation. Infection experiments with an inducible reporter MCMV revealed that STING constrains 
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MCMV replication in and limits viral dissemination via myeloid cells. In contrast, restriction of viral dissemination from 
hepatocytes to other organs is independent of STING. Thus, during MCMV infection STING is relevant for early IFN-β 
induction in Kupffer cells and the restriction of viral dissemination via myeloid cells, whereas it is dispensable for 
survival. 

 
 

 
 
Tumor immunology and microenvironment I (O7-O12) 
 
O7 
Immune regulation and tumorigenesis in the chronically injured gut are governed by the alarmin HMGB1. 
K. Fölsch1, A. Volmari1, P. Pelczar1, R. Schwabe1, A. Lohse1, S. Huber1, P. Hübener1 
1Universitätsklinikum Hamburg-Eppendorf, I. Medizinische Klinik, Hamburg, Germany 

Sterile injury and pathogenic infection alike trigger inflammation in all vascularized tissues. While immune responses 
mainly serve to restore tissue homeostasis in the acute phase, they can also effectuate maladaptive wound healing 
when injury becomes chronic. The crosstalk between dying parenchymal cells, pathogens and leukocytes regulates 
immune responses and may be accessible for targeted therapeutic interventions. Following release, the nucleoprotein 
High-mobility group box 1 (HMGB1) interacts with several receptors to affect inflammatory responses, yet its specific 
roles in the immune regulation of the gut mucosa remain elusive.  

Aim: To identify relevant cellular sources and targets of HMGB1 in acute and chronic models of intestinal injury, and 
to outline its role in inflammation-dependent and –independent colorectal carcinogenesis.  

Methods: Conditional Hmgb1-knockout mice and control littermates were treated with dextran sodium sulfate (DSS)-
mixed water or infected with Citrobacter rodentium, respectively, to induce acute colitis. Azoxymethane (AOM) with or 
without chronic DSS treatment, as well as the genetic Apc+/min model were employed to assess colitis-associated and 
spontaneous tumor development, respectively.  

Results: Compared to control littermates, mice with HMGB1 deletion in intestinal epithelial cells (Hmgb1ΔIEC) exhibit 
profoundly exacerbated colitis severity in the DSS- but not the Citrobacter rodentium colitis model, suggesting a 
context-dependent protective role for enterocyte HMGB1 during acute intestinal inflammation. By contrast, HMGB1 
from myeloid cells (Hmgb1ΔLysM) or dendritic cells did not affect the inflammatory response in either scenario. In the 
Apc+/min model, Hmgb1ΔIEC displayed profoundly accelerated colorectal tumor growth. Conversely, in the AOM/DSS 
model, tumor burden was comparable between Hmgb1ΔIEC and controls, but significantly reduced in Hmgb1ΔLysM 
animals. Conclusion: Epithelial HMGB1 context-dependently partakes in immune response to intestinal damage. 
Myeloid-cell derived HMGB1 promotes inflammation-associated intestinal tumorigenesis, whereas epithelial HMGB1 
impedes tumor growth in spontaneous colorectal cancer models. 

 
O8 
HDAC7 controls CD8+ T cell dependent anti-viral and anti-tumor immunity 
C. Yerinde1, J. Keye1, B. Siegmund1, R. Glauben1, C. Weidinger1 
1Charite Universitaetsmedizin Berlin, Medical Department, Division of Gastroenterology, Berlin, Germany 

Introduction: Class II Histone deacetylases (HDAC) were shown to orchestrate T cell-dependent immune responses 
via the epigenetic control of genes and via the post-translational modification of cytoplasmic and nuclear proteins, but 
the contribution of single HDAC family members to T cell differentiation and function remain elusive. 

Objectives: We aimed to elucidate the role of HDAC7 in T cells by using mouse models of acute and chronic infection 
as well as tumor models. 

Materials & Methods: T cells from WT or Hdac7flox/floxCd4-Cre (Hdac7Ko) mice were analyzed by mass cytometry 
and flow cytometry. LCMV infection and tumor challenge experiments were performed in WT, Hdac7flox/floxCd4-Cre 
and Hdac7flox/floxE8I-Cre mice. Homing- and anti-tumor-capacities of CD8+ T cells were tested via adoptive CTL 
transfer experiments in tumor-bearing mice. RNA-sequencing and in vitro CTL differentiation experiments were 
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performed to clarify the role of HDAC7 in T cells. Seahorse analysis was used to investigate the role of HDAC7 in the 
metabolism of CD8+ T cells. 

Results: Hdac7Ko mice featured defects in the differentiation and maintenance of memory CD8+ T cells due to 
deregulation of the transcription factor Eomes and its target genes. During memory recall responses, LCMV-Clone 13 
infected Hdac7Ko mice failed to clear viral infection due to decreased expansion and increased cellular exhaustion of 
virus-specific CD8+ T cells. In chronic antigen exposure models of lymphoma, Hdac7Ko mice failed to control tumor 
growth of syngenic EG-7 tumor cells, as Hdac7Ko mice harbored significantly lower numbers of tumor-infiltrating 
CD8+ T cells when compared to WT mice. Seahorse analysis and RNA sequencing show that deletion of HDAC7 
reduced the survival of CD8+ T cells, due to deregulation of amino acid metabolism- and apoptosis-regulating genes 
as well as reduced protein expression of mTOR resulting in increased cell death and functional exhaustion of CD8+ T 
cells. Furthermore, Hdac7Ko CD8+ T cells harbored impaired production of IFNγ, which could be linked to defective 
Store-Operated Calcium Entry (SOCE) signaling. 

Conclusion: Our data reveal that HDAC7 serves as a key regulator of T cell mediated anti-viral and anti-tumor 
immunity via controlling the memory differentiation, survival, metabolism and calcium homeostasis of CD8+ T cells. 

 
 

 
O9 
Microbial short-chain fatty acids promote T cell-mediated anti-cancer immunity  
M. Luu1, R. Romero1, U. Steinhoff1, A. Visekruna1 
1Philipps University Marburg, Marburg, Germany 

Introduction: Some commensal bacterial species are able to enhance anti-cancer immune responses, however the 
underlying molecular mechanisms and the contribution of individual bacterial metabolites to anti-tumor effects remain 
unknown. Short-chain fatty acids (SCFAs) are generated by intestinal bacterial fermentation of nondigestible 
polysaccharides. Novel studies have revealed that SCFAs are able to modulate the metabolism and function of 
immune cells in the intestine and other organs. 

Objectives: The interplay between diet, intestinal microbiota and the immune system considerably affects various 
biological functions and health status of the host. The aim of this study was to investigate the impact of specific 
microbial metabolites (SCFAs) on the eradication of established murine tumors. 

Materials & Methods: Naïve CD8+ T cells were purified from OT-I mice and differentiated into cytotoxic T 
lymphocytes (CTLs) in the presence or absence of SCFAs. Mice received subcutaneous injection with B16-OVA 
tumor cells. The eradication of established tumors was analyzed after adoptive transfer of tumor-specific CTLs. 

Results: We show that bacterial SCFAs elicit anti-cancer immunity by enhancing the function of murine and human 
CTLs. The improved capability of effector lymphocytes to kill established tumors was mediated via SCFA-triggered 
inhibition of HDAC activity and by modulation of the immunometabolism. Treatment of CTLs with SCFAs increased 
the expression of transcription factors Eomes and T-bet, as well as the production of IFN-g, TNF-a and granzyme B. 
ChIP experiments revealed a significant increase in histone H4 acetylation at the promoter regions of Eomes, Tbx21 
and Ifng genes after the treatment of CTLs with SCFAs butyrate and pentanoate. Furthermore, we found that the 
supernatant of the human bacterium Megasphaera massiliensis, which produces high levels of pentanoate, was also 
able to generate CD8+ T cells with high cytotoxic activity similar to SCFAs. 

Conclusions: Several studies have reported that intestinal microbiota could be implicated in the cancer development. 
Our data suggest that SCFAs or commensal bacterial strains producing high amounts of SCFAs might be used as 
microbial therapeutics for targeting human tumors. 

 
O10 
The macrophage tetraspan MS4A4A enhances Dectin-1-dependent NK cell-mediated resistance to metastasis 
I. Mattiola1,2, F. Tomay2,3, M. De Pizzol2,3, R. Silva-Gomes2,4, B. Savino2, T. Gulic2,3, A. Doni2, S. Lonardi5, M. A. 
Boutet6, A. Nerviani6, R. Carriero2, M. Molgora7, M. Stravalaci7, D. Morone2, I. Shalova8, Y. Lee8, S. Biswas8, G. 
Mantovani9, M. Sironi2, C. Pitzalis6, W. Vermi5,10, B. Bottazzi2, A. Mantovani2,6,7, M. Locati2,3 
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Introduction: The membrane spanning 4-domains A4A (MS4A4A) is a tetraspan-like molecule that belongs to the 
MS4A family. Although it has been reported that MS4A4A is part of the transcriptional signature of alternatively-
activated macrophages (M2), the function of MS4A4A is totally unknown. 

Objective: We aimed to characterize MS4A4A expression regulation, to identify MS4A4A receptor partners and to 
determine MS4A4A function on macrophages. 

Materials and Methods: MS4A4A expression was evaluated in monocyte-derived macrophages stimulated with 
M1/M2 stimuli and in human tissue resident macrophages from healthy donors and rheumatoid arthritis or cancer 
patients. Through split-ubiquitin yeast two hybrid analysis, FLIM-FRET, immunofluorescence and high-resolution 
microscopy (STED) we identify MS4A4A partners on macrophages. We generated a mouse strain lacking MS4A4A 
specifically in macrophages (Ms4a4afl/fl x Lyz2Cre) and we analyzed MS4A4A function in in vivo tumor models. 

 
Results: We demonstrated that MS4A4A expression is restricted to murine and human mononuclear phagocytes and 
is induced during monocyte-to-macrophage differentiation. We showed that MS4A4A is co-expressed with M2/M2-like 
molecules in subsets of human normal tissue resident macrophages, infiltrating macrophages from inflamed 
synovium, and tumor-associated macrophages. We identified Dectin-1 as a receptor partner for MS4A4A. We showed 
that MS4A4A interacted and co-localized with Dectin-1 in lipid rafts. MS4A4A also impacted on signalling downstream 
Dectin-1 by promoting the Syk-dependent pathway in macrophages and thus their production of pro-inflammatory 
cytokines and ROS. While MS4A4A deficiency in macrophages did not affect primary tumor growth, MS4A4A 
was essential for Dectin-1-mediated activation of macrophages in metastasis and it was required for the efficient 
activation of NK cell anti-metastatic functions. 

Conclusions: We demonstrated that MS4A4A is a tetraspan molecule selectively expressed in macrophages during 
differentiation and polarization. We showed MS4A4A is essential for Dectin-1-dependent activation of macrophages 
and for their ability to induce NK cell-mediated resistance to metastasis. These results identified for the first time a 
functional role of MS4A4A in a pathological state, such as cancer. 

 
O11 
Complete workflows allow comprehensive tumor microenvironment analysis and culture of cell subsets of 
limited tumor patient samples 
C. Evaristo1, R. Siemer1, E. Criado-Moronati1, P. Gert1, D. Vorholt1, D. Agorku1, O. Hardt1, A. Singh1, B. Heemskerk1, 
C. Dose1, A. Richter1 
1Miltenyi Biotec GmbH, R&D, Bergisch Gladbach, Germany 

Immunotherapy has proven clinical efficacy and tremendous potential. But clinical benefit is experienced by only a 
subset of patients, such that additional research is necessary to improve outcomes. In particular, analyze steady-state 
anti-tumor immunity and monitor the effects of therapy on the tumor microenvironement. However, TIL numbers can 
be very low. Flow cytometry phenotyping different cell populations requires dividing limited tumor material into multiple 
samples, reducing the number of cells available for analysis. Therefore, innovative tools and workflows are needed to 
maximize the quality of data obtained from limited tumor patient samples. 
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We established complete workflows combining tissue storage, dissociation, cell isolation and analysis. Tissues were 
stored and shipped in a solution that was shown to maintain cell viability and phenotype up to 48h after collection 
(Tissue Storage Solution™). Tumor dissociation was automated and optimized for epitope preservation using a tissue 
dissociator (gentleMACS™ Octo). We developed new enrichment reagents for magnetic cell sorting, incorporating 
novel technology enabling the removal of both superparamagnetic beads and antibody fragments (REAlease®). Using 
MACS® and REAlease technology, tumor-infiltrating T-, B-, Myeloid cells, cancer-associated fibroblasts and tumor 
cells were isolated. The isolated cell populations were characterized by flow cytometry, multi-parameter imaging and 
transcriptomics. Isolated tumor and T cells were cultured and expanded in vitro, allowing identification of tumor cell-
specific T cells. Importantly, purification of tumor-infiltrating T cells with high viability was essential for high-resolution 
immune profiling by single cell transcriptomics. 

In conclusion, we have optimized workflows that allow the comprehensive analysis of the tumor microenvironement, 
including T-, B-, Myeloid cells, cancer associated fibroblasts and tumor cells. Sequential isolation of the different cell 
types maximized the number of cells of each cell type available for analysis and cultureThese workflows greatly 
reduce experimental time and allow the performance of more complex experimental setups. We believe the use of 
these innovative tools and workflows can significantly increase the quality of the data obtained in immuno-oncology 
and immunotherapy research. 

 
O12 
Prussian blue nanoparticle-based antigenicity and adjuvanticity trigger robust antitumor immune responses 
against neuroblastoma 

J. Cano-Mejia1,2, M. Bookstaver2, A. Shukla1, E. Sweeney1, P. B. Balakrishnan1, C. Jewell2, R. Fernandes1 
1George Washington University , Cancer Center , Washington, United States 
2University of Maryland, FIschell Department of Bioengineering, College Park, United States 

Introduction: Neuroblastomas are most remarkable for their broad spectrum of clinical behavior, which can range 
from spontaneous regression, to aggressive disease with metastatic dissemination leading to death. Therefore, the 
ideal neuroblastoma therapy effectively eradicates primary tumors, as well as disseminated and metastatic cancers by 
activating an immune response cascade. 

Objectives: Given the high prognosis of disseminated disease in neuroblastoma patients, we engineered a 
nanoimmunotherapy comprised of CpG-coated Prussian blue nanoparticle-based photothermal therapy (CpG-PBNP-
PTT). We studied the effects of this therapy in eliminating primary tumors as well as upregulating an antitumor 
immune response that treated distal or metastatic disease. 

Materials & Methods: We assembled CpG on PBNPs using a layer-by-layer methodology.  Neuroblastoma-bearing 
mice (Primary and synchronous models) were treated with a nanoimmunotherapy consisting of CpG-PBNPs for 
PTT+/-aCTLA-4. Tumor growth, survival, and immune responses elicited after treatment were measured. Upregulation 
of an antitumor immune response was studied using flow cytometry to determine the immune cell populations in the 
tumors, spleens, and draining lymph nodes 

 
Results: CpG-PBNP-PTT triggers tumor cell death and increases tumor antigenicity. Simultaneously, the CpG coating 
functions as an exogenous adjuvant that complements the endogenous adjuvants released by the PTT (ATP, 
calreticulin, and HMGB1), increasing adjuvanticity. When administered in a Neuro2a model, CpG-PBNP-PTT results 
in complete tumor regression in 70% of treated animals relative to controls. Further, the long-term surviving, CpG-
PBNP-PTT-treated animals reject Neuro2a rechallenge suggesting that our nanoimmunotherapy generates 
immunological memory. When we treat a synchronous model of neuroblastoma, wherein the primary tumor is 
nanoimmunotherapy-treated and the secondary tumor remains untreated, 55% of mice treated with our 
nanoimmunotherapy show complete eradication of both the primary and secondary tumors compared to controls, 
which showed no survival or memory efficacy. 

Conclusion: We describe a novel nanoimmunotherapy using CpG-PBNPs that leverages the ablative properties of 
PBNPs and the immunostimulatory properties of CpG. Our findings show the importance of simultaneous cytotoxicity, 
antigenicity, and adjuvanticity using CpG-PBNP-PTT in generating robust and persistent antitumor immune responses 
against neuroblastoma. 
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Figure 1 
 

 
 

 
Natural killer and innate lymphoid cells (O13-O18) 
 
O13 
The natural cytotoxicity receptor NKp44 interacts with a subset of HLA-DP molecules 
 
A. Niehrs1,2, W. F. Garcia-Beltran1,3, P. J. Norman4,5, G. M. Watson6,7, A. Hölzemer1,8,2, A. Chapel1,9, L. Richert1,10, A. 
Pommerening-Röser11, C. Körner1, M. Ozawa12, G. Martrus1, J. Rossjohn6,7,13, J. H. Lee12, R. Berry6,7, M. 
Carrington3,14, M. Altfeld1,2 
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4University of Colorado School of Medicine, Division of Biomedical Informatics and Personalized Medicine, Denver, 
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Natural killer (NK) cells represent a major component of the human innate immune system with the ability to recognize 
and lyse virus-infected and tumor cells. Their activity is regulated by the expression of activating and inhibitory 
receptors, many of which interact with HLA class I. Although early studies suggested a functional impact of HLA class 
II (HLA-II) on NK-cell activity, NK-cell receptors that specifically recognize HLA-II have never been identified. 
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We investigated whether two major families of NK-cell receptors, killer-cell immunoglobulin-like receptors (KIRs) and 
natural cytotoxicity receptors (NCRs), contained receptors that bound to HLA-II. 

To identify interactions between NK-cell receptors and HLA-II we determined the binding ability of different NK-cell 
receptor Fc-constructs to an array of HLA-II coated beads. Remarkably, NKp44 Fc-constructs displayed binding to a 
subset of HLA-DP molecules, including HLA-DP401, one of the most frequent allotypes in Caucasians, but not to any 
of the HLA-DR- or HLA-DQ–coated beads tested. Using SPR, we confirmed a direct interaction between NKp44 and 
HLA-DP401 with an affinity of 42.6 ± 16.2 µM. In cell-based assays, NKp44ζ+ Jurkat reporter cells upregulated CD69 
after co-incubation with HLA-DP401, while less reporter cell activity was observed upon incubation with HLA-DP601 
and HLA-DP301 monomers, which displayed low binding to NKp44 Fc-constructs. Similar to NKp44ζ+ reporter cells, 
NKp44-expressing primary human NK cells upregulated CD107a upon co-incubation with HLA-DP401 monomers, 
which was abrogated by pre-incubation with an α-NKp44 blocking antibody (median percentage of CD107a+ cells: 
9.2% vs. 2.02%). To investigate the interaction of NKp44 with membrane-bound HLA-DP we generated HLA-DP-
expressing Jurkat cell lines and co-incubated them with NKp44ζ+ reporter cells. Interestingly, we observed the same 
hierarchy in CD69 expression as for plate-coated HLA-DP monomers, with HLA-DP401-expressing cells inducing 
significantly higher reporter cell activity than HLA-DP601- and HLA-DP301-expressing cells. 

In conclusion, this study identified a previously unknown interaction between a subset of HLA-DP molecules and the 
NK-cell receptor NKp44 that has a functional impact on NK-cell activity. It also provides a potential mechanism for the 
described associations between HLA-DP subtypes and several disease outcomes, including hepatitis B virus infection, 
graft-versus-host disease and inflammatory bowel diseases. 

 
O14 
The frequency of tissue-resident donor T and NK cells in peripheral blood after lung transplantation is 
modulated by normothermic ex vivo lung perfusion  
C. Falk1, B. Wiegmann2, A. M. Hitz1, R. Bellmas Sanz1, J. Kuehne1, K. Bläsing1, F. Ius2, C. Kühn2, M. Avsar2, I. 
Tudorache2, A. Haverich2, G. Warnecke2 
1Medizinische Hochschule Hannover, Institute of Transplant Immunology, Hannover, Germany 
2Medizinische Hochschule Hannover, Department for Cardiothoracic, Transplantation and Vascular Surgery, 
Hannover, Germany 

Question: The appearance of passenger donor lymphocytes in recipient blood after double lung transplantation has 
been described decades ago. However, neither the distribution of lymphocyte subsets, nor the early kinetics and their 
clinical relevance have been addressed in detail. Therefore, we investigated phenotype and frequencies of donor T 
and NK cell subsets within the first 24h to 3wk after lung transplantation (Tx) and correlated them to clinical 
parameters. 

 
Methods: Blood and perfusion solutions of 59 lung recipients (30 male, 29 female, median age 51) were analysed pre 
Tx, at T0, T24 and at 3 weeks regarding T and NK cell subsets. In a subset of 20 patients with standard cold donor 
lung preservation and 9 preserved with portable ex vivo lung preservation (OCS), donor T and NK cells were identified 
in blood by staining of donor HLA epitopes combined with lineage markers. Frequencies of donor lymphocytes were 
correlated to cold ischemic time (CIT), primary graft dysfunction (PGD) and chronic lung allograft dysfunction (CLAD). 

Results: In all lung recipients, the frequency of CD4+ and CD8+ T and NK cells was significantly increased at T0, T24 
(p=0.04). At 3wk, T cells disappeared while NK cells were still detectable. Donor NK cells comprised 18.8% at T0, 
17.1% at T24 and 7.8% at 3 wk (p<0.001) of circulating NK cells. Frequencies were for donor CD8+ T cells 8.3%, 
6.6% and 2.6%, and for CD4+ donor T cells 6.4%, 4.6% and 1.3% of the respective subset. At T0, significantly less 
donor NK cells were detected in recipients of OCS lungs (p<0.008), while T cells were reduced but not significantly. 
No correlation between donor NK or T cell frequencies was observed for CIT or PGD. In the limited number of patients 
at risk, a trend towards higher early donor T cell frequencies in recipients not developing CLAD at two years after Tx 
was observed (p<0.05). 

Conclusion: Donor T and NK cells are detectable in blood of all lung recipients during the first 3 weeks after Tx and 
did not correlate with CIT or PGD. Preservation with portable EVLP resulted in decreased NK cell frequencies which 
might be explained by their ex vivo mobilization. Furthermore, transient donor chimerism might have a protective 
effect against CLAD development. 
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O16 
Human ILC2 are induced to produce type 1 or type 3 cytokines and are inhibited by Treg cells  
L. Maggi1, A. Mazzoni1, M. Capone1, A. Vanni1, F. Liotta1, L. Cosmi1, F. Annunziato1 
1University of Florence, Dept. Experimental and Clinical Medicine, Florence, Italy 

Introduction: Human group 2 innate lymphoid cells (ILC2) represent the innate counterpart of Th2 cells and 
cooperate with them both in the protection against helminths and in the pathogenesis of allergic diseases. Some 
reports mainly in mouse model described the plasticity of ILC2 and very few studies investigated so far the cellular 
and molecular mechanisms mediating the inhibition of ILC2. 

Objective: To define if the mechanisms of immune deviation and immune regulation described for Th2 cells regards 
also ILC2 immune response. 

Materials & methods: Circulating ILC2 were isolated via immunomagnetic and FACS sorting and then expanded in 
vitro. Then ILC2 were cultured in presence of IL-12 or IL1b plus IL-23 ILC2 for two weeks and their plasticity were 
evaluated in terms of cytokines production and trscritpion factor expression. Modulated ILC2 were co-cultured with B 
cells to investigate Ig production. Additional experiments were performed co-colturing ILC2 in presence of circulating 
CD4+CD25highFoxp3+Treg cells and their proliferation rate was evaluated by 3H thymidine incorporation and/or by 
CFSE dilution. Finally the immunosuppressive effects of inhibitory cytokines such as IL-10  and TGFb on ILC2 were 
investigated. 

Results: We found that human circulating ILC2 in presence of IL-12 acquired the ability to produce IFN-g and 
upregulated the expression of Tbet whereas in presence of IL1b and IL-23 acquire produced IL-22 and upregulated 
RORC expression. In all these conditions, ILC2 did not reduce the typical type 2 cytokines and transcription factors 
expression. Moreover, "modulated" ILC2 have reduced ability to induce IgE producing when co-cultured with 
autologous B cells. ILC2 proliferation, cytokines production and CD154 expression were inhibited by 
CD4+CD25highFoxp3+ Treg cells. 

Conclusion: This study defines possible cellular and molecular mechanisms responsible for modulation and inhibition 
of ILC2 activity in terms of proliferation, cytokines production, and CD154 expression. These results may be useful in 
the development of strategies aimed to dampen ILC2 function in type-2 mediated diseases. 

 
O18 
ILC2 phenotype and plasticity is determined by the tissue microenvironment 
M. Becker1, A. C. Gnirck1, M. Wunderlich1, C. Rickassel1, T. Xiong1, G. Gasteiger2, J. E. Turner1 
1University Medical Center Hamburg, III. Department of Medicine, Hamburg, Germany 
2Julius-Maximilians-University Würzburg, Würzburg Institute of Systems Immunology, Würzburg, Germany 

Introduction: Group 2 innate lymphoid cells (ILC2s) are important regulators of type 2 immune responses in helminth 
infection and allergic diseases. ILC2s are equipped with a wide array of receptors to sense, integrate and respond to 
local cues provided by other immune cells, epithelial cells, and stromal cells of the tissue niche they reside in. 
Accordingly, recent studies have demonstrated that ILC2s in different non-lymphoid organs are phenotypically and 
functionally distinct. 

 

 
Objective: The present study investigates how tissue-specific factors shape phenotype, function and plasticity of 
ILC2s. 

Material & methods: ILC2s from kidney, lung, and small intestinal lamina propria (siLP) were isolated from naïve 
mice and characterized by flow cytometry and bulk RNA sequencing. FACS-sorted ILC2s of kidney, lung, and siLP 
from IL-33 treated wild type mice were transferred into alymphoid Rag2-/-Il2rg-/- mice and various tissues were 
analyzed 8 weeks after transfer. In addition, ILCs from kidney, lung, and siLP of IL-13 fate-mapping (IL-13fm) mice 
were analyzed by flow cytometry. ILC2s FACS sorted from kidney of IL-33-treated mice were cultured under various 
conditions for up to 7 days and analyzed for their cytokine production via intracellular cytokine staining and detection 
of cytokines in the supernatant. 
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Results: Here, we show that murine ILC2s from different anatomical locations (kidney, lung, small intestine) exhibit 
tissue-specific transcriptional and phenotypic differences. However, when ILC2s from different locations were 
transferred into alymphoid Rag2-/-Il2rg-/- mice, they were equally effective in reconstituting ILC2 populations in all 
tissues examined and adapted the tissue-specific phenotype of target organs. 

Moreover, fate mapping of ILC2s in cytokine reporter mice showed that especially in the siLP, ILC2s can switch to an 
ROR-γt+ ILC3 phenotype. We could further demonstrate in in vitro experiments with sorted ILC2s that a combination 
of TGF-β-, retinoid acid-, and Notch-signaling is able to induce a functional switch of ILC2s towards an ILC3 
phenotype. 

Conclusion: In summary, we show here that ILC2 phenotype and plasticity is determined by the tissue 
microenvironment. Ongoing studies are aimed at identifying the factors that drive this tissue-specific ILC2 adaptation. 

 
 

 
 
B-cell biology (O19-O24) 
 
O19 
TNFR2 positivity identifies B cells with regulatory function 
O. Ticha1, P. Slanina1, I. Bekeredjian-Ding1 
1Paul-Ehrlich-Institut, Microbiology, Langen, Germany 

B cells with regulatory function are thought to play a major role in the control of the immune responses in infection and 
autoimmunity. However, to date no reliable marker has been identified that would allow purification of human Breg 
cells. Recently, we showed that stimulation of human B cells with TLR9 ligand CpG ODN induces the upregulation of 
Tumor Necrosis Factor Receptor 2 (TNFR2) expression, which was further found to correlate with production of IL-10, 
the hallmark of suppressive B cell function. Here, we investigated the influence of TNFR2+ B cells on T cell 
proliferation. To understand the functional impact of TNFR2+ B cells, we sorted TNFR2-positive and -negative B cells 
after a two day stimulation with CpG and co-cultured these cells with autologous CFSE-labelled CD19-depleted PBMC 
that were subsequently stimulated with anti-CD3/CD28 beads. Proliferation of CD4 and CD8 T cells was measured via 
CFSE dilution in flow cytometric analysis. The results obtained revealed that proliferation of CD4 and CD8 T cells was 
decreased in the presence of TNFR2+ B cells but was unaffected in the presence the TNFR2-negative B cell 
subpopulation. Further sorting of TNFR2 positive B cells revealed that all TNFR2+ B cell subpopulations, e.g. 
switched memory (IgM-CD27+), IgM memory (IgM+CD27+) and naïve (CD27-) B cells displayed suppressive capacity 
on T cell proliferation. Notably, suppressive function was most pronounced in the presence of TNFR2+ IgM+ memory 
B cells and had stronger impact on CD4+ T cell proliferation than on CD8+ T cells. Well in line with these findings IL-
10 concentrations in the co-culture supernatants correlated with suppression in co-cultures with IgM+ B cells. By 
contrast, IL-10 levels of were low in co-cultures containing switched memory B cells, indicating that other mechanisms 
could be responsible for T cell suppression in these cultures. 

Conclusions: Altogether, our results demonstrate that TNFR2+ B cells exert suppressive activity on the human T cell 
cultures and confirm that TNFR2 could serve as a marker for enrichment of B cells with regulatory function. 

 
O20 
Distinct subsets of human memory B cells define the strategy of the human memory response throughout life 
E. Piano Mortari1, O. Grimsholm2, A. N. Davydov3, M. Shugay4, C. Bocci1, F. Locatelli1, M. Tartaglia1, C. Cancrini1, D. 
M. Chudakov4, R. Carsetti1 
1Bambino Gesù Children Hospital, Rome, Italy 
2University of Gothenburg, Department of Rheumatology and Inflammation Research, Gothenburg, Sweden 
3Central European Institute of Technology, Brno, Czech Republic 
4Shemyakin and Ovchinnikov Institute of Bioorganic Chemistry, Moscow, Russian Federation 

Two populations of memory B cells (MBCs), that execute different and non-interchangeable functions, have been 
described: switched and IgM MBCs. We have shown that, whereas switched MBCs are mostly generated in the 
germinal centers (GC) at all ages, IgM MBCs can be distinct in three types with different developmental history: 
innate, remodelled and GC-derived IgM MBCs. In the mouse, based on the expression of surface markers, but 
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independently of the expressed immunoglobulin (Ig) isotype, different subsets of MBCs have been identified that are 
either more naïve- or more memory-like. MBCs of the first subset are poorly mutated and able to form secondary GC 
whereas those of the second group are highly mutated and immediate precursors of Ab secreting cells (ASCs).CD27 
is the cell surface marker able to identify most MBCs in humans. The intensity of CD27 expression changes with age. 
We show that, independently of the expressed Ig isotype, in infants MBCs express low levels of CD27 (CD27dull). In 
the adult most MBCs are CD27bright. Thus, the most used definition of human MBCs, as either IgM or switched, may 
be insufficient to describe the complexity of human B-cell memory responses and functions.We prove that CD27dull 
MBCs are T-, GC- and CD40L-independent. CD27bright MBCs, in contrast, are exclusively generated in individuals 
with functional GCs. Based on VH usage, frequency, type and distribution of SM, we show that CD27dull and 
CD27bright MBCs represent two distinct and sequential MBC developmental stages and that stringent Ag-driven 
pressure selects CD27dull into the CD27bright MBC pool. The MBC developmental program is massively 
implemented in the first 2-3 years of life, and it is impaired in the elderly. In women, pregnancy is associated to 
shrinkage of the MBC pool. From the second to third trimester a substantial proportion of CD27dull MBCs convert into 
CD27bright. During the first months after the delivery, the expansion of pre-existing CD27dull MBCs leads to the 
replenishment of MBC numbers and to the re-constitution of the maternal MBC repertoire.  For the first time we show 
that highly selected and specific MBCs derive from less refined MBC precursors, thus challenging the postulate that 
high affinity MBCs always derive from naïve B cells recruited in the GC response. The stability of the human MBC 
repertoire throughout life is ensured by the existence of CD27dull MBCs that have a unique capacity to expand and 
differentiate in response to change. 

 
O21 
Gene editing in primary B cells to study the role of m6A RNA methylation in lymphocyte development and 
activation 
F. Greco1, S. Casola1 
1IFOM, The FIRC Institute of Molecular Oncology , IFOM, Milano, Italy 

N6-methyladenosine (m6A) is the most common internal modification of messenger RNAs and it regulates different 
aspects of mRNA metabolism, such as alternative splicing, decay and translation. In mammals, the addition of this 
modification is catalyzed by the methyltransferase METTL3 and removed by the demethylase FTO. Recent studies 
have highlighted the importance of m6A in embryonic stem cells, where it controls the expression of pluripotency 
genes and regulates lineage differentiation. In T cells, the depletion of the methyltransferase METTL3 negatively 
affects the IL-7 signaling response due to an accumulation of the SOCS family transcripts, which normally require the 
m6A modification in order to be degraded. Here, we study the role of METTL3 and of FTO in primary B cells 
undergoing the germinal center reaction, which leads to the generation of high-affinity antibody-secreting plasma cells 
(PCs). To achieve this goal, we used a Rosa26 knock-in mouse constitutively expressing the Cas9 nuclease together 
with the GFP reporter. Cas9-expressing naïve B cells are activated in vitro by CD40L and BAFF stimulation and then 
complemented with retrovirus-delivered small guide RNAs targeting Mettl3 or Fto gene. Next, mutant B cells are 
subjected to the induced germinal center-like B cell (iGB) culture system in the presence of IL-21, to study the effects 
of m6A modulation on B cell terminal differentiation. Our data indicate that Mettl3 mutant iGB cells show impaired 
proliferation and are outcompeted when placed in competition with wild-type B cells. Moreover, Mettl3 mutant iGB 
cultures express higher levels of PC-associated markers, whereas Fto mutant cultures display increased proliferation 
and fail to downregulate B cell identity markers. Altogether, these data suggest that Mettl3 and Fto could exert 
opposite functions in PC differentiation, pointing to a critical role of m6A regulation in IL-21 induced B cell activation. 
Further investigations will include the mapping of m6A targets in wild-type iGB cultures through RNA 
immunoprecipitation as well as the transcriptomic profile of Mettl3 or Fto mutant iGB cells. The combination of these 
results will help to elucidate for the first time the molecular mechanism underlying the role of m6A in B cell terminal 
differentiation. 

 
O22 
Hetero-oligomerization of BAFFR and TACI regulates BAFFR and TACI signaling and ADAM-dependent 
shedding. 
C. Smulski1,2, E. Sevdali1, L. Seidel1, L. Weckwerth1, P. Odermatt1, L. Reimann3, B. Warscheid3, P. Schneider4, H. 
Eibel1 
1University Medical Center Freiburg, Clinic of Rheumatology and Clinical Immunology and Center of Chronic 
Immunodeficiency, Freiburg, Germany 
2Centro Atómico Bariloche, Medical Physics Department, San Carlos de Bariloche, Argentina 
3Albert-Ludwigs-University Freiburg, Biochemistry and Functional Proteomics , Freiburg, Germany 
4University of Lausanne, Dept. of Biochemistry, Epalinges, Switzerland 
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Binding of the B-cell-activating factor of tumor necrosis factor family (BAFF) to its receptor BAFFR activates essential 
pro-survival functions in B cells. However, it can also induce proteolytic shedding of BAFFR from the surface of 
marginal zone and germinal center B cells by the proteases ADAM10 and ADAM17. Shedding of BAFFR limits BAFF-
mediated pro-survival signals. Recruitment of ADAM10 protease to BAFFR requires in addition to BAFF binding the 
co-expression of TACI as TACI associates with ADAM10 thereby catalyzing the constitutive cleavage of TACI 
resulting in its release as decoy receptor. Here we show that BAFFR and TACI spontaneously associate into hetero-
oligomers and that the heteromerization of the receptors in enhanced by BAFF binding. Binding of BAFF to BAFFR-
TACI heteromers changes the recruitment of TRAF molecules and the association of BAFFR and TACI with other 
binding partners which were identified by proteomic studies. BAFF-induced signals of BAFFR-TACI heteromers are 
transmitted via NIK, TRAF2 and the activation of Jun-kinases. They are required to render the structure of BAFFR in 
such a way that the receptor is accessible to ADAM-dependent proteolytic cleavage. 

Our data show that the signaling cascades -induced by BAFF binding to BAFFR are far more complex than previously 
anticipated. They activate in addition to protein synthesis, metabolic changes and mitochondrial functions also a 
complex series of metalloprotease activities. By limiting BAFFR signaling and by inducing the release of TACI decoy 
receptors which modulate the biological activity of BAFF, ligand-dependent processing of BAFFR and TACI forms a 
regulatory circuit controlling B cell homeostasis. 

 
O23 
Generation of GFP-Env fusion tagged endogenous retroviruses transgenic mice reveals a Toll-like receptor 
dependent breakage of B cell self-tolerance against a germline encoded (neo-) antigen 
E. Rauch1, T. Amendt1, A. C. Keim1, A. Ruhl1, S. Dehnert1, S. Paul1, A. Kaufmann1, S. Bauer 1, P. Yu1 
1Philipps-Universität Marburg, Institute of Immunology, Marburg, Germany 

The generation of autoantibodies is both the diagnostic and pathogenic hallmark for a number autoimmune diseases. 
However, for most B cell associated autoimmune diseases, we still do not know, which molecular pathways are 
compromised, or if exogenous infections contribute to overt pathogenesis. From in vivo model systems it became 
clear that expression of foreign antigens through the germline in transgenic mice results in B cell specific tolerance 
against neo self-antigens. Here we report that the expression of GFP as Env-GFP fusion protein in Moloney-MuLV 
(Mo-MulV) transmitted through the germline of a transgenic mouse, results in the spontaneous production of (neo)- 
autoantibodies against GFP. The GFP is encoded in the murine germline in the context of Moloney-MuLV which 
represents a replication competent form of an endogenous retrovirus (ERV). In EGT-315 (Endogenous retrovirus-
GFP-Tagged) mice backcrossed to TLR3-TLR7-TLR9 triple deficient mice no antibodies against GFP are detectable. 
These mice do suffer a very strong reactivation of the transgenic ERV and succumb early in life to leukemia. Our 
model demonstrates that a replication competent ERV induces a retrovirus specific antibody response, which is 
inversely correlated with retrovirus spread/reactivation or replication. The expression of GFP (Env-GFP fusion) in the 
activated endogenous retrovirus implies that this could lead to breakage of B cell tolerance and autoantibody 
formation. This could be the first step towards pathological autoimmunity. 

 
 
O24 
"Two B or not two B?" The Potency of Notch2 in Follicular vs Marginal Zone B Cell Identity 
M. Lechner1,2, T. Engleitner3,4,5, R. Öllinger3,4, R. Rad3,4,5, M. Schmidt-Supprian3,6, L. J. Strobl1, U. Zimber-Strobl1 
1Helmholtz-Zentrum München, AGV, München, Germany 
2LMU München, Faculty of Medicine, München, Germany 
3TU München, TranslaTUM, München, Germany 
4TU München, Medicine II, Klinikum rechts der Isar, München, Germany 
5DKFZ, German Cancer Consortium (DKTK), Heidelberg, Germany 
6TU München, Hematology and Medical Oncology, München, Germany 

Introduction: Notch2 signaling has been shown to be essential for the peripheral differentiation of bone marrow-
derived immature B cells to mature marginal zone B cells (MZBs). It is currently considered that either follicular B cells 
(FOBs) or MZBs develop from transitional B cells depending on a signal-strength interplay of B cell receptor-, BAFF 
receptor- and Notch2-signaling. 

Objectives: In this study, we want to investigate the capability of mature follicular B cells (FOBs) to convert to 
marginal zone B cells (MZBs) through the induction of a constitutively active Notch2 signaling pathway. 
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Materials & Methods: Our lab developed a mouse model carrying a floxed Notch2IC protein (N2IC) - a constitutively 
active intracellular signaling domain of the Notch2 receptor - combined with a B cell-specific, inducible Cre-line to be 
able to introduce a strong Notch2 signal in mature B cells. 

N2IC expression was induced in FOB cells via tamoxifen treatment. The phenotypes and localization of N2IC-
expressing cells were followed up over time by FACS and histology. Functional testing of N2IC-expressing B cells was 
performed by in vitro stimulation experiments and in vivo immunizations. Moreover, N2IC-expressing B cells were 
sorted at different time points after tamoxifen treatment for whole transcriptome RNA-Seq. 

Results: We found that induction of Notch2 signaling in FOB cells causes an identity conversion to bona fide MZB cell 
within two weeks. Newly generated MZBs were indistinguishable from their wild-type counterparts regarding the FACS 
phenotype and splenic localization. Moreover, Notch2IC-expressing B-cells rapidly differentiated to plasmablasts in 
vitro and in vivo after challenge with LPS - a MZB-cell-specific immunological function. RNA sequencing confirmed the 
shift from FOB to MZB gene expression signature and revealed the potency of Notch2 in orchestrating a plethora of 
transcriptomic alterations. 

Conclusions: The current view of B cell lineage commitment and dead-end cell fate decision to either FOB or MZB 
type has to be broadened. We provide evidence that strong activation of the Notch2 pathway induces conversion of 
fully differentiated mature FOB to genuine MZB cells.  

Figure 1 
 

 
 
 

 
 
T cell development (O25-O30) 
 
O25 
Characterization of the thymic vascular specialization and its impact on lymphocyte progenitor immigration 
and T cell egress  
K. Rattay1, R. Garg1, A. Thiriot1, B. Bhattarai1, U. von Andrian1 
1Harvard Medical School, Department of Immunology, Boston, United States 

Introduction: The recruitment of lymphocyte progenitor cells into the thymus is essential for T cell development and 
induction of central tolerance and is therefore key to a functional immune system. 

Objectives: In order to understand lymphocyte progenitor recruitment into the thymus it is important to understand the 
cellular and molecular components that are involved in the endothelial cell mediated cell recruitment from the blood 
vessels into the thymic stroma. We characterize the molecular and functional differences of venular endothelial cells 
(VECs) compared to arteries and capillaries (non-venular endothelial cells, NVECs). We aim at identifying the 
signaling cascades and transcriptional regulators defining venular endothelial cell physiology and function in cell 
recruitment and cell egress. 

Materials & methods: A newly developed antibody, recognizing DARC (Duffy Antigen Receptor for Chemokines, e.g. 
Ackr1) allows for venular-specific endothelial staining, isolation and functional characterization compared to NVECs. 
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We used this antibody to perform whole thymus 3D analysis of the vascular spatial distribution and analyzed VEC and 
NVEC localization and positioning within the thymus. Further, we used this antibody to generate a multi-tissue 
comparative expression atlas for VECs and NVECs using population RNA-seq and SC RNA seq. 

Results: We observe a highly dense vascularization of the thymus with venules distributed throughout the tissue. The 
3D analysis of the whole thymic vasculature allows us to quantify vessel specialization with respect to different thymic 
regions such as the outer cortex and the inner medulla. The gene expression patterns of venules differ from non-
venules and we were able to identify sets of genes unique for different tissues and genes specific for venules and non-
venules as well as common endothelial cell expressed genes and common VEC genes. 

Conclusion: This comprehensive analysis helps to identify the molecular components important for vasculature 
specialization and function. We can use this to address the proposed gate keeper function of VECs in lymphocyte 
progenitor recruitment into the thymus and to revisit the assumption of a preferential recruitment at the cortex-medullar 
junction in a comprehensive manner. 

 
O26 
Identification of NFATc1 target genes in thymocyte development 
S. Giampaolo1, S. Klein-Hessling1, E. Serfling1, A. Patra1,2 
1Institute of Pathology, University of Würzburg, Molecular Pathology, Würzburg, Germany 
2Institute of Translational and Stratified Medicine, Peninsula Schools of Medicine and Dentistry, University of 
Plymouth, Plymouth, United Kingdom 

Introduction: During thymocyte development CD4-CD8- double-negative (DN) cells differentiate to the CD4+CD8+ 
double-positive (DP) stage, which undergoes the process of positive and negative selection to finally give rise to CD4+ 
or CD8+ single positive (SP) T cells. During this development, we observed increasing expression of the transcription 
factor NFATc1 in the nucleus. We described previously that hematopoietic cells-specific ablation of NFATc1 activity 
resulted in an arrest of thymocyte differentiation at the very early stage of development. On the other hand, over-
expression of a constitutively active version of NFATc1 resulted in an impaired transition of DN cells to further stages, 
suggesting that a certain threshold level of NFATc1 activity is critical at this point. 

Objectives: Molecular analysis will elucidate the role of NFATc1 in the regulation of genes controlling thymocyte 
development. 

Materials & methods: To identify the genes regulated by NFATc1, we generated mice in which a chimeric NFATc1/A-
Bio protein and the biotin-ligase BirA are co-expressed. These mice allow the purification of NFATc1-DNA complexes 
by Streptavidin beads with high specificity in ChIP experiments with thymocytes. 

Results: ChIP-seq analysis with transgenic freshly isolated thymocytes allowed us to identify 1636 NFATc1-binding 
peaks nearby 2321 genes expressed during thymocyte development. Several of these genes are known to be 
involved in normal thymocyte maturation. 

We also performed ChIP-seq analysis with thymocytes stimulated by TPA and Ionomycin for 4h to identify all potential 
NFATc1 binding sites. The combination of these results with RNA-seq analysis revealed change in gene expression of 
365 genes by NFATc1 overexpression out of which 171 contain peaks, thus being potential NFATc1 target genes. 

Conclusions: The identification of NFATc1-regulated genes will thus give the opportunity to clarify which of these 
genes are involved in the coordination of thymocyte development. Further analysis will reveal also how dysregulation 
of these genes or of NFATc1 expression and activation, can lead to severe diseases as lymphomas or leukemia. 

 
O27 
Steering MHC-I restricted T cells towards the NKT developmental pathway 
H. Georgiev1, K. Hogquist1 
1University of Minnesota, Department of Laboratory Medicine and Pathology, Center for Immunology, Minneapolis, 
United States 

Introduction: Conventional T cells interact with MHC-I and MHC-II molecules on thymic epithelial cells for positive 
selection. NKT cells, on the other hand are positively selected by interaction with CD1d on DP thymocytes, where 
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SLAMr homotypic interactions are critical. One reason that conventional T cells do not typically develop an NKT-like 
program may be that MHC-I and MHC-II are not expressed by DP thymocytes, owing to the absence of key 
transactivating factors in DP. This was suggested to be the case for MHC-II because forced expression of the class II 
transactivator (CIITA) on thymocytes, which led to MHC II upregulation on DP, resulted in selection of NKT-like 
(PLZF+) MHC II restricted CD4 T cells. 

Objectives: The objective of this project is to test if upregulation of MHC I expression on DP thymocytes would induce 
the same effect by provoking selection of PLZF+ MHC I restricted CD8 T cells. 

Materials & methods: Mice are analyzed with the use of flow cytometry for frequencies and characteristics of 
developing iNKT cell subsets. 

Results: The overall approach was to create a gene-modified mouse overexpressing the MHC class I transactivator 
(CITA) (encoded by the Nlrc5 gene) in DP thymocytes. To do this, we generated aRosa26-floxed stop CITAtg mouse 
crossed to lck-Cre mice to allow MHC I overexpression on thymocytes. We will study the impact of DP thymocyte self-
peptide presentation on deletion of autoreactive T cells utilizing CITA and CIITA transgenic mice crossed to Act-2W 
mice (expressing OVA and 2W peptides under the ubiquitous actin promoter). OVA-Kb and 2W-IAb tetramer 
enrichment will be performed to determine the number and NKT-like state of MHCII and MHC I restricted T cells. 

Conclusions: With the results obtained from this study we will be able to answer two main questions: Can MHC I 
expression on DP thymocytes steer MHC I restricted T cells towards the NKT cell developmental pathway? Will 
autoreactive T cells selected on DP thymocytes be spared from clonal deletion? 

 
O28 
Single-cell RNA sequencing identifies that Scart1+ Vγ6+ T cells adapt as highly activated and IL-17A 
producing effector cells to their skin habitat 
L. Tan1, I. Sandrock1, I. Odek1, Y. Aizenbud1, A. Wilharm1, J. Barros-Martins1, Y. Tabib1, A. Borchers1, T. Amado1, L. 
Gangoda1, M. J. Herold1, M. Schmidt-Supprian1, J. Kisielow1, B. Silva-Santos1, C. Koenecke1, A. H. Hovav1, C. 
Krebs1, I. Prinz1, S. Ravens1 
1Hannover Medical School, Immunology, Hannover, Germany 

Introduction: γδ T cells take a small yet important part in the immune system. While they are less frequent in 
peripheral blood, they are highly enriched tissues. γδ T cells producing the pro-inflammatory cytokines IL-17A and IL-
17F (γδT17) were ascribed pleiotropic functions from mediating local immune responses against infections, 
contributing to tissue-homeostasis during anti-viral responses, to regulating body thermogenesis. They are further 
characterized by expression of (semi)-invariant Vγ4+ or Vγ6+ T cell receptors, mainly develop in the prenatal thymus 
and later persist as long-living cells in all kind of tissues. 

Objective: In this project we explored the exchange of IL17-producing γδ T cells between tissues and the underlying 
transcriptional mechanisms mediating their tissue-specific functional adaptation.   

Methods: We apply single-cell RNA sequencing (sc-seq) in combination with flow cytometric analysis using different 
mouse models of IL17-producing γδ T cells within different tissues. 

Results: Parabiosis demonstrated that IL-17-producing Vγ6+ T cells were fairly tissue-resident in thymus, peripheral 
lymph nodes (pLNs) and skin. Transcriptome analysis of these Vγ6+ T cells indicated the formation of tissue-specific 
homogenous cell populations. In pLNs, resting Vγ6+ T cells were featured by expression of Slfn2 and Klf2, while a 
small fraction of proliferating Vγ6+ T cells (Top2a and Mki67 expression) was identified. BrdU uptake of Vγ6+ T cells 
further pointed out that Vγ6+ T cells in pLN and thymus have a higher proliferation rate than their skin counterparts. In 
the skin, tissue-resident γδT17 cells showed TCR activation profiles (e.g. high Cd69, Cd44, Nr4a1 expression), 
presumably resulting in high expression of Il17a and amphiregulin. Further in vivo analysis identified skin Vγ6+ T cells 
as IL17A-producing cells under steady-state conditions. Our data further suggested that Bcl2a1 proteins might 
mediate the long-term maintenance of the functionally active skin Vγ6+ T cells. Final analysis of other skin-resident 
IL17-producing γδ T cell subsets, namely Vγ4+ T cells, showed that Vγ4+ and Vγ6+ T cells have highly similar 
phenotypes, but can be separated by Scart-2 and Scart-1 expression, respectively. 

Conclusion: Together, using sc-seq as well as other approaches, this study demonstrates how mouse Scart1+ Vγ6+ 
T cells undergo tissue-specific functional adaptation to persist as IL-17-producing effector cells in the skin. 
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Figure 1 
 

 
Figure 2 
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Human FCH domain only 1 (FCHO1) deficiency reveals an essential role for clathrin-mediated endocytosis for 
the development and function of T cells  
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Clathrin-mediated endocytosis (CME) is critical for internalisation of molecules across the cell membranes. The FCH 
domain only 1 (FCHO1) protein is one of the key molecules involved in early stages of CME formation, acting as a 
nucleating and sorting agent during formation of clathrin-coated pits (CCP). Although the function of FCHO1 was 
intensively studied, the consequences of mutations in FCHO1 in humans are unknown.We identified ten patients from 
seven unrelated pedigrees with variable T and B cell lymphopenia, who are homozygous for six distinct mutations in 
FCHO1. All variants segregated with the disease and have not been reported in genetic databases. Using a 
heterologous system, CRISPR/Cas9 genetic editing and high-resolution confocal microscopy we demonstrated that 
the identified mutations either led to mislocalisation of the protein at the plasma membrane or prevented its interaction 
with chief binding partners, EPS15 or EPS15R. Live-cell imaging of cells expressing mutant variants of FCHO1 further 
corroborated impaired formation of CCP. Patient T cells were unresponsive to re-stimulation upon TCR triggering as 
shown by decreased proliferation and production of cytokines. The internalisation of the T-cell receptor and release of 
calcium was severely perturbed in FCHO1 deficient Jurkat cells but could be reconstituted upon expression of wild-
type FCHO1. Thus, we discovered a previously unrecognised critical role of FCHO1 and CME during T-cell 
development and function in humans. 

 
O30 
Heteromeric interference, a novel pathogenesis for human immunodeficiency. 
I. Taniuchi1, T. Morio2, M. Yamashita1,2, K. Okayama1 
1RIKEN, IMS, Lab Transcriptional regulation, Yokohama, Japan 
2Tokyo Medical Dental Univ, Tokyo, Japan 

Immune system is a higher-order complexed biological system that is essential to protect our body from pathogenic 
organisms. Before the birth when individual begins to be exposed to pathogen-rich outer environment, essential 
components of immune system must be generated by developmental program embedded on genome. In other words, 
perturbation of this process appears as primary immune deficiencies (PID) resulting in suffering from recurrent 
infection. Given central roles of transcription factors (TFs) to govern immune cell development, many genetic 
variations that impairs TFs function have been identified as causal for PID. In some PID cases, heterozygous variation 
also causes PID through mechanisms such as gain-of-function, negative dominance, or haploinsufficiency. Here we 
show a family case for B-cell deficiency and isolated a heterozygous missense mutation in IKZF3 gene that results in 
a glycine to arginine replacement within the DNA binding domain of its encoded AIOLOS protein. Using a mouse 
model that harbors the corresponding mutation, we unravel that the mutant AIOLOS not only did not bind the 
canonical AIOLOS DNA sequence, but also altered the DNA binding specificity of heterodimers with IKAROS. Thus, 
the B-cell deficiency is caused by the missense AIOLOS mutation hijacking IKAROS function. Recently, the de novo 
heterozygous missense variant in the BCL11B gene, which generates a BCL11BN441K mutant protein, was reported 
to be causal for T-cell deficiency. In this case, early thymocyte development is more severely inhibited in 
Bcl1bD/B441K mice than in Bcll1b-deficient mice, suggesting that BCL11BN441K mutant acts as dominant-negative 
against other proteins than Bcl11b. We unraveled that Bcl11b make heterodimer with Bcl11a, the most related family 
member, in T-cell progenitors, suggesting that the Bcl11bN440K mutant protein interferes with Bcl11a function. Our 
analyses of two PID cases prompt us to propose that heteromeric interference is a novel mechanism of autosomal 
dominance that causes disease by impairing protein function via mutation of its heterodimeric partner. 

 
 

 
 
Infection II (O31-O35) 
 
O31 
Platelets and tuberculosis: small cells, not so innocent bystanders. 
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Introduction: In addition to their classic role in hemostasis, platelets modulate innate and adaptive immune 
responses.  Platelets may interact with the immune system in tuberculosis (TB) to regulate human inflammatory 
responses that lead to morbidity and spread of infection. 

Objectives: We have investigated the absolute count of platelets and the platelet/lymphocytes (P/L) ratio among 
Healthy Donors (HD), subjects with latent TB infection (LTBI), active and cured TB patients to identify an additional 
tool to differentiate the various clinical conditions. Moreover, we have also evaluated platelets activation/maturation 
state and their localization in the lung, the site of M. tuberculosis replication in pulmonary TB, using autoptic lung 
tissues. 

Patients and Methods: The absolute platelet count and the P/L ratio was evaluated in 184 subjects: 30 HD, 52 LTBI 
subjects, 66 active TB  and 36 cured TB patients. The evaluation of platelet  phenotype was performed by flow 
cytometry using anti human CD61, CD62p, CD42b, CD41a, CD42a, PAC-1 and CD45 mAbs. We performed a 
Luminex  Multiplex Immunoassay to measure plasma cytokines associated with activated status of platelets and bone 
marrow platelets differentiation. Platelets were localized in the autoptic lungs of TB patients by immune-
hystochemistry (IHC), using anti-FVIII/von Willebrand (VWF) factor mAb. 

Results: Patients with active TB had a high platelet/lymphocyte (P/L) ratio and elevated numbers of platelets in the 
circulation, which expressed an activated phenotype. The basal serum concentrations of different mediators promoting 
platelets differentiation and associated with active platelets were found increased in active TB patients. IHC studies 
showed that in active TB patients platelets were localized around the granuloma lesions, unlike control patients where 
platelets were detected in the alveolar interstitium. 

Conclusions: The absolute count of platelets and the P/L ratio were increased in active TB compared to other 
groups. The platelets of active TB patients showed an activated phenotype and this was  associated  to an increased 
concentration of sera mediators which are released by activated platelets. Finally, there was a higher proportion of 
areas positive to the staining of FVIII/VWF at the site of disease in pulmonary TB. Altogether these results suggest 
that platelets are involved in the pathogenesis of human TB. 

 
O32 
IL-18R depended protection against bacterial pneumonia by pulmonary epithelial cells 
V. Scheiding1, L. Oberkircher1, J. W. Li1, C. Schmitt1, A. S. Brown2, G. Ng2, M. Fleischmann2, E. L. Hartland3, I. R. van 
Driel2, N. Garbi1 
1Institute of Experimental Immunology, Bonn, Germany 
2Bio21 Molecular Science and Biotechnology Institute, Melbourne, Australia 
3Hudson Institute of Medical Research, Monash, Australia 

Introduction: The epithelial barrier of the lung is the first line of defence against pulmonary pathogens. Although it is 
known that epithelial cells produce cytokines that elicit strong immunity, little is known about immune cytokines 
promoting protective responses by pulmonary epithelial cells.  

Objectives: Our aim is to elucidate the mechanisms by which lung epithelial cells and myeloid cells protect against 
pulmonary Legionella longbeachae, whichcauses a serious and often fatal community-acquired pneumonia known as 
Legionnaires" disease in humans. 

Material & Methods: Our work is based on a murine model of respiratory Legionella longbeachaeinfection. We have 
used wild-type and genetically-modified strains to investigate anti-bacterial defense mechanisms. 

Results: During infection with L. longbeachae,we have observed a strong infiltration of neutrophils into the lung tissue. 
A significantly higher fraction of those neutrophils contains L. longbeachae as compared to other myeloid cells, and 
they are necessary for bacterial clearance.Additionally, we found that production of the pro-inflammatory cytokine IL-
18 is required for efficient clearance of L. Longbeachae. IL-18 has been shown to promote anti-bacterial defences by 
promoting IFNγrelease from lymphoid cells. Surprisingly, expression of the IL-18 receptor on immune cells did not 
contribute to L. longbeachaeclearance. Instead, IL-18 receptor expression by pulmonary epithelial cells was required 
and sufficient for efficient clearance.  Finally, we will discuss our data on the effect of IL-18 on pulmonary epithelial 
cells and how those cells modulate microbicidal fuctions of neutrophils during infection with L. longbeachae. 
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Conclusion: Our results show a novel IL-18-dependent bacterial defence mechanism, in whichIL-18 receptor 
expression by epithelial cells, but not by immune cells, is required and sufficient for bacterial clearance in the lung. 

 
O33 
Lymphotoxin β receptor: A crucial role in Toxoplasma gondii infection 
A. Tersteegen1, U. Sorg1, D. Degrandi1, K. Pfeffer1 
1Medical Microbiology & Hospital Hygiene, Düsseldorf, Germany 

Introduction: Infection with the obligate intracellular protozoan parasite Toxoplasma gondii (T. gondii) causes 
toxoplasmosis, a global problem, since about 30 % of the population is infected worldwide. Acute toxoplasmosis 
causes no or only mild flu-like symptoms, but immunocompromised patients can be severely affected. Primary 
infection of pregnant women can lead to congenital toxoplasmosis and may cause miscarriage. After infection the 
production of cytokines induces potent cell autonomous effector mechanisms such as the production of murine 
guanylate-binding proteins (mGBPs) which are essential for controlling the parasite. Lymphotoxin β receptor (LTβR) 
mediated signalling is known to play an important role in the efficient initiation of innate and adaptive host responses 
to a variety of pathogens. 

Objective: The aim of this project is to further elucidate the role of the LTβR in the adaptive immune response to 
T. gondii infection. New insights into the pathology of T. gondii could provide new therapeutic strategies for the 
treatment of human toxoplasmosis. 

Material & methods: Therefore, immune responses, such as cytokine, mGBP production and T cell responses were 
analysed in a T. gondii infection model in vivo and in vitro in LTβR-/- and WT mice. 

Results: Compared to WT mice, LTβR-/- mice showed an increased parasite burden and a markedly increased 
mortality in the acute phase of T. gondii infection. FACS analysis revealed that while these mice are generally able to 
generate T. gondii specific CD8+ T cells this does not seem to be sufficient for clearing the infection. Tissue and serum 
of LTβR-/- mice revealed deregulated cytokine expression patterns and production, particularly regarding interferons 
and interleukins. Since Interferon γ (IFNγ) mediated upregulation of mGBPs is essential for parasite clearance, 
expression and localization of mGBPs was assessed. In vivo, delayed/reduced up-regulation of mGBP expression 
was observed, whereas initial in vitro experiments in LTβR-/- fibroblasts demonstrated that mGBPs can be upregulated 
after IFNγ treatment and are able to localize to the parasitophorous vacuole. Furthermore, RNA-Sequencing was 
performed to identify potential target genes for LTβR signalling. 

Conclusion: These data indicate a link between IFNγ and LTβR signalling pathways and suggest that defects in 
cytokine signalling, especially IFNγ deregulation, may contribute to the decreased survival rates of LTβR-/- mice in T. 
gondii infection. 

 
O34 
Malaria-induced CD4+ and CD8+ regulatory T cells suppress effector T cells 
J. Brandi1, C. Lehmann1, M. Riehn1, T. Jacobs1 
1Bernhard-Nocht-Institut, Hamburg, Germany 

Malaria, a life-threatening disease caused by Plasmodium parasites, is still a global health threat. The majority of the 
500.000 yearly casualties are children under the age of 5, falling victim to severe disease progression. However, 
neither various vaccination attempts nor primary infections establish long-term protection against re-infection. 
Conversely, people infected multiple times tend to show reduced T cell-induced immune pathology. 

The overwhelming activation of cytotoxic T cells during Plasmodium infection can lead to severe malaria. We assume 
that the induction of different subsets of regulatory T cells may limit the pathological potential of the immune-response 
during blood-stage malaria. 

We employ a well-established animal model to mimic severe malaria induced by Plasmodium falciparum infection by 
infecting C57BL/6J mice with Plasmodium berghei ANKA (PbA). To further differentiate between immune responses 
to the liver- or blood-stage of infection, mice were infected with mosquito-generated sporozoites or infected red blood 
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cells. T cells phenotype was acquired by multi-color flow cytometry and partially analyzed with Hierarchical Stochastic 
Neighbor Embedding (HSNE). Cytokine levels in blood were measured with bead-based immunoassays. 

While classical FoxP3+ regulatory T cells are not upregulated during infection, we could observe the emergence of 
CD49b+ Lag3+ CD4+ T cells (Tr1). Furthermore, we are the first to observe the induction of CD49b+ Lag3+ CD8+ T cells 
during malaria. Both T cell subsets are induced by the blood-, not the liver-stage of the disease. Elevated levels of the 
anti-inflammatory cytokine IL-10 in the blood correlate with the induction of regulatory T cells. Additionally, in vitro 
suppression assays revealed the capacity of both these malaria-induced T cell subsets to suppress CD4+ and CD8+ 
effector T cells. Despite the expression of the memory marker CD27 on a big fraction of these regulatory T cells, the 
numbers decline rapidly after withdrawal of antigen. Moreover, we could not observe a re-induction of these regulatory 
T cells during memory challenge. 

 
The induction and suppressive capacity of PbA induced regulatory CD8+ und CD4+T cells was shown. Their capacity 
to suppress CD4+ and CD8+ T cell function indicates their role to resolve inflammation. Our findings give new insights 
in disease progression of severe malaria and suggest CD4+ and CD8+ regulatory T cells as a mode of treatment 
against immune pathology. 

 
O35 
Salmonella SiiE prevents an efficient humoral immune memory by interfering with IgG-secreting plasma cell 
persistence in the bone marrow 
K. Tokoyoda1, Y. Yamasaki1, A. Takaya2 
1Deutsches Rheuma-Forschungszentrum Berlin, a Leibniz institute, Berlin, Germany 
2Chiba University, Chiba, Japan 

Question: Salmonella enterica serovar Typhimurium is an intracellular bacterial pathogen and kills 155,000 persons 
per year. The bacteria are repeatedly infected in animal and human and no vaccine against the bacteria is available 
yet. It remains unknown how Salmonella escapes from humoral immune memory and prevents efficient vaccination 
against itself. 

Methods: Effects of Salmonella infection on humoral immune response and memory were analyzed by ELISpot 
assay, flow cytometry and confocal microscopy. To identify the responsible molecule, chromatography and mass 
spectrometry were performed. 

Results: Salmonella specifically reduced the number of IgG-secreting plasma cells in the bone marrow (BM), which 
are the main source of whole IgG in the body, by secreting a Salmonella-specific protein SiiE. SiiE-deficient 
Salmonella induced high and lasting titers of protective Salmonella-specific IgG, and qualifies as a novel efficient 
vaccine against Salmonella. A SiiE-derived peptide with homology to laminin β1 binds to integrin β1 and ablates IgG-
secreting plasma cells from the BM in competition with laminin β1, identifying laminin β1 as a novel and 
specific component of niches for IgG-secreting plasma cells in the BM. 

Conclusion: Salmonella enterica serovar Typhimurium specifically reduces the main source of protective IgG and 
escapes from humoral immune memory and vaccination. 

 
 

 
Tumor immunology and microenvironment II (O37-O42) 
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Discovery of new chemotherapy-associated antigens induced by immunogenic cell death in NSCLC 
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Introduction: Immunogenic cell death (ICD) has emerged as one of the main topics of therapy-induced antitumor 
immunity and constitutes an important pathway for the activation of the immune system against cancer. Infact, ICD of 
tumor cells induced by platinum based-chemotherapeutic drugs affects antigen presentation leading to an improved 
anti-tumor T-cell response. 

Objectives: Here, we aim to i) identify new immunogenic antigens from non-small cell lung cancer (NSCLC)cells that 
result from chemotherapy-induced ICD, ii)assess the role of new antigens in survival and immune response 
improvement. 

Material and methods: A primary NSCLC cell line was metabolically labeled for the Stable Isotope Labeling by 
Amino acids in Cell culture (SILAC).After, a labeled cell line was treated with cisplatin (CDDP) inducing apoptosis, 
maintaining the labeled counterpart in untreated condition. After a cell sorting approach, viable and late apoptotic 
fractions were submitted to LC-MS to identify the differentially expressed proteins. 

Peripheral blood mononuclear cells (PBMCs) from 16 NSCLC patients in CDDP and CDDP+Nivolumab treatment 
were collected for immunologic validation. Thus, the immunogenicity was evaluated after in vitro stimulation of NSCLC 
patients-derived memory T cells with apoptotic epitopes, analyzing pro-inflammatory cytokines production in CD4+and 
CD8+T cells with multiparametric flow-cytometry analysis.     

Results: Using a SILAC proteomic approach we characterized the proteome of apoptotic and viable cells with more 
than 800 identified proteins. Most importantly, 2% of total proteins were classified as up-regulated fragments in late 
apoptotic fraction compared to viable cells. After, we described these new ICD-derived fragments as consequence of 
caspase-dependent cleavage activity. 

Immunologic validation of selected fragments showed an increased percentage in IFN-γ and TNF-α production in 
patients after CDDP and nivolumab treatment, compared to before treatment. Lastly, a major survival in Nivolumab-
patients with higher IFN-γ and TNF-α production demonstrated an important role of chemotherapy-associated 
epitopes to predict the cancer progression. 

Conclusion: These data confirm our strategy to unveil new ICD-associated epitopes. In addition, these antigens may 
be validated as new prognostic tumor biomarkers or used as a direct pharmaceutical target for cancer vaccines. 

 
O38 
Role of the atypical receptor CCRL2 in lung cancer immune surveillance 
F. Sozio1, A. Del Prete1, T. Schioppa1, A. Ponzetta1, V. Salvi1, B. Bottazzi1, G. Bernardini1, A. Mantovani1, S. Sozzani1 
1University of Brescia, Department of Molecular and Translational Medicine, Brescia, Italy 

Introduction: Lung cancer is the leading cause of cancer-related deaths worldwide and NSCLC subtype accounts for 
the approximately 85% of all lung cancers. Cancer-related inflammation is a key aspect of tumor growth and 
dissemination. The inflammatory process is sustained by the local recruitment of immune cells and the secretion of 
pro-inflammatory cytokines, including chemokines. 

CCRL2 is a poorly characterized seven transmembrane domain receptor related to the family of the "Atypical 
Chemokine Receptors"(ACKRs). ACKRs are known to regulate inflammation by their ability to bind and scavenge their 
chemotactic ligands. Some members of this family were shown to regulate also cancer-related inflammation. 

CCRL2 binds chemerin, a protein that promotes chemotaxis of selected leukocyte subsets including macrophages 
and NK cells. Moreover, CCRL2 controls the inflammatory response in different pathological settings. 

Objectives: Investigate the role of CCRL2 in the regulation of cancer-related inflammation focusing on lung cancer. 
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Materials and methods: To dissect the role of CCRL2 receptor in lung carcinogenesis, the genetic mouse model of 
KrasG12D/+;p53LoxP(TK) mice, the urethane chemically-induced model and the transplantable LG1233 cell line were 
used as experimental models of lung cancer with molecular and histopathological similarities with human Kras-driven 
lung carcinomas. Histological and FACS analysis were performed on lungs of tumor bearing mice. 

Results: The genetic deletion of Ccrl2 promoted tumor progression in urethane-induced and in KrasG12D/+/p53LoxP 
lung tumor models. Similarly, Ccrl2 deficient mice showed enhanced growth of a Kras mutant lung tumor cell line. This 
phenotype was associated with a reduced inflammatory infiltrate characterized by the impaired recruitment of several 
leukocyte populations including NK cells. Bone marrow chimeras highlighted the role of CCRL2 expression by non-
hematopoietic cells. In human and mouse lung, CCRL2 is expressed by a fraction of CD31+ endothelial cells, where it 
can control NK cell infiltration. Elevated CCRL2 expression in biopsies from human lung adenocarcinoma positively 
correlated with clinical outcome. 

Conclusions: These results provide evidence for a crucial role of CCRL2 in shaping immune response against lung 
tumor growth. 

 
O40 
The soluble protein GPNMB/Osteoactivin produced by tumor-conditioned macrophages promotes cancer cell 
stemness and metastasis via production of IL-33 
E. Digifico1,2, M. Liguori1, A. Vacchini1,3, R. Avigni1, E. M. Borroni1,3, E. Erba4, N. Panini4, M. Tamborini1,3, V. Rimoldi1, 
P. Allavena1, C. Belgiovine1 
1IRCCS Humanitas Clinical and Research Center, Via Manzoni 56, 20089 Rozzano, Italy 
2Humanitas University, Department of Biomedical Sciences, via Rita Levi Montalcini 4, 20089 Pieve Emanuele, Italy, 
Italy 
3Università degli Studi di Milano, Department of Medical Biotechnologies and Translational Medicine, Milano, Italy 
4IRCCS Mario Negri Institute for Pharmacological Research, Department of Oncology, Milano, Italy 

Introduction: Myeloid cell in the tumor micro-environment support tumor cell survival and their invasive ability through 
a variety of mechanisms. We previously reported that tumor-conditioned macrophages co-cultured with cancer cells 
produce the soluble form of the Glycoprotein non-metastatic melanoma protein B (GPNMB), also named Osteoactivin, 
a highly glycosylated transmembrane protein that can be cleaved by proteases. 

Question: In this study we addressed the question of the biological role of soluble GPNMB in the cross-talk between 
tumor-associated macrophages and cancer cells. 

Materials & methods: To study the effect of this protein in mouse tumor models in vivo, we used DBA2J mice, which 
lack a functional Gpnmb gene due to a spontaneous mutation, and the reconstituted strain DBA2J/Gpnmb+ mice. We 
used primary methylcolantrene-induced sarcoma generated in DBA/2J mice (MCA-1 cells) and the syngeneic P815 
mastocytoma, both deficient for GPNMB, and we transduced MCA-1 cells with Gpnmb cDNA (MCA-1-GPNMB) 

Results: MCA-1 and P815 cells showed tumor incidence and metastatic ability when transplanted in DBA2J/Gpnmb+ 
mice, where the protein was expressed by macrophages in the tumor microenvironment. A single inhalation of 
macrophage-derived soluble GPNMB in mice significantly augmented tumor cell seeding in the lungs after i.v. injection 
of GPNMB-deficient tumor cells. GPNMB-transduced MCA-1 cells grew remarkably earlier and had higher metastatic 
capacity compared to Mock-cells. In vitro, MCA-GPNMB cells were able to survive in conditions of nutrient deprivation 
and spontaneously formed spheroids able to self-renew. Tumor spheres expressed typical cancer stem cell markers: 
CD199, CD117, Sca1, drug resistance and tumor-forming ability. The same phenotype was reproduced when MCA-
mock cells were exposed to macrophage-derived GPNMB or to the recombinant protein. Tumor spheres strongly 
upregulated the cytokine IL-33 and its receptor IL-1RL1. Notably, recombinant IL-33 alone was able to induce sphere 
formation MCA-1-Mock cells. 

Conclusion: Our results identify a new molecular axis whereby macrophages influenced by cancer cells release 
GPNMB, which in turn triggers in tumors the production of IL-33, ultimately promoting stem cell expansion and the 
acquisition of a metastatic phenotype in vivo. 
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Tumor immunoevasion by high glycolytic tumors through an acidosis-dependent induction of non-
inflammatory tumor-associated macrophages 
T. Bohn1, S. Rapp2, S. Pektor3, K. Gerlach4, B. Weigmann4, C. Lückel1, N. Truong1, E. von Stebut5, H. Schild1, T. 
Bopp1 
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3University Medical Center, Nuclear Medicine, Mainz, Germany 
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Introduction: Aggressive types of skin cancer have become more common over the last 25 years. Immune 
checkpoint inhibitors have revolutionized melanoma treatment. However, only less than 40% of patients benefit from 
these immune checkpoint inhibitors since tumors evolve sophisticated strategies to evade the immune system. To 
develop new innovative therapeutic strategies, detailed understanding of tumor- and micro milieu-specific mechanisms 
contributing to inefficient anti-tumor immune responses is essential. 

Objectives: We focused our work on identifying signaling pathways and molecules involved in melanoma formation 
and anti-tumor immune responses. 

Material & Methods: By comparative database (TCGA atlas), histological, Seahorse and PET analyses of primary 
human and murine tumors we investigated the metabolism of different tumor entities. Moreover, using the preclinical 
B16 melanoma and MC38 colon adenocarcinoma mouse model and by transcriptome and proteome analyses we 
analyzed the phenotype of tumor-associated macrophages (TAM). 

Results: Hereby, we could show that primary human melanomas in comparison to colon adenocarcinomas are 
transcriptionally privileged to produce energy by high-rate glycolysis resulting in tumor acidification. These results 
could be as well confirmed for B16 melanoma and MC38 colon adenocarcinoma mouse tumors. Using the B16 model 
we could further demonstrate that this tumor acidosis induced a G protein-coupled receptor- and cAMP-mediated 
expression of the transcriptional repressor ICER in TAM, leading to functional polarization of TAM towards a non-
inflammatory M2 phenotype promoting tumor growth. In contrast to that, B16 melanoma-infiltrating macrophages of 
Icer-deficient mice possess an inflammatory anti-tumor M1 phenotype which results in a spontaneous rejection of high 
glycolytic tumors by Icer-deficient mice, as well as mice with a conditional deficiency of Icer in macrophages. To test 
the "drugability" of cAMP modulation in melanoma treatment we conducted in vivo experiments with therapeutic 
application of the Adenylate cyclase inhibitor MDL-12. Inhibition of de novo cAMP synthesis lead to a rejection of B16 
melanomas in C57BL/6J mice. 

Conclusion: Taken together, our findings identify an evolutionary conserved mechanism of physicochemical 
communication between non-lymphoid tissue and the immune system that is exploited by high glycolytic tumors for 
immune evasion. 

 
O42 
View of the tumor microenvironment through a different lens: In silico immune cell clusters 
K. Blenman1 
1Yale University, Internal Medicine, Section Medical Oncology, Yale Cancer Center, New Haven, United States 

Introduction. In situ information provides clues as to the spatial relationships and the role of cells in the tissue 
microenvironment. We observed melanoma positive cells in the spleen of the YUMMER1.7 mutagenized melanoma 
mouse model as early as 24 hours post-tumor cell implantation in the rear flanks of these mice (Figure 1). Simple 2-
color histology revealed that there is a spontaneous immune response to melanoma tumor cells. However, we needed 
a method to characterize and highlight complex immune cell phenotypes and clusters in histology tissue in situ. 

Objectives. To develop a method to phenotype, quantitate, and visualize cells and cell clusters in silico utilizing 
multiplexed fluorescence histology and the TissueFAXS imaging system with a conventional microscopy setup. 



Eur. J. Immunol. 2019. 49 (Suppl. 1): 1–360   Abstracts 

DOI: 10.1002/eji.201970300 

 

©  2019 The Authors ǀ European Journal of Immunology © WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 37 

 

Materials & Methods. Spleens from melanoma mice were formalin-fixed and paraffin-embedded. CD4 Cy5, 
biomarkers of CD4 activity (IL-6 Cy3, Granzyme B Cy5, Ki-67 Cy5, T-bet Cy5, RORγ(t) Cy3, Foxp3 Cy3), and DAPI 
nuclear marker were combined in multiple staining rounds on the same microscope slide. TissueFAXS 
(TissueGnostics, Vienna, Austria) was used for image acquisition. Images were acquired in multiple sequential tiles at 
20× magnification for analysis. Image processing and analysis was performed using StrataQuest software 
(TissueGnostics) and compared with manual ground truth (Fiji software). An image stitching algorithm was used on 
the tiled images to reconstruct the whole image. Algorithms were created to align the stitched images, generate a 
composite image containing all biomarkers from all staining rounds, isolate each cell in the composite image, and 
identify the positive cells in the composite image. Tissue cytometry coupled with backgating into the tissue images 
was used to visualize, quantitate, and validate the in silico data. 

 
 
 
Results. Through in silico analysis, we found three clusters of CD4 expressing cell populations: intermediate, high, 
and mixed. Each cell cluster was composed of different combinations of the biomarkers of CD4 activity (e.g. Figure 
2). The biomarkers had a precision range of 0.44–0.88, recall/sensitivity range of 0.85–0.99, specificity range of 0.89–
0.99, and a F1 score range of 0.60–0.89. 

 
Conclusion. Overall, we found that in silico analysis coupled with flow cytometry-like abilities such as gating, 
backgating, and histogram/dot scatterplot outputs were powerful tools for phenotyping cells and uncovering distinct 
cell clusters. 

 
 

 
 
Microbiome and mucosal immunity (O44-O48) 
 
O44 
Microbial-derived metabolites drive protective type-I interferon responses in models of gut epithelial damage 
and limit graft-versus-host disease 
E. Thiele Orberg1, S. Göttert1, H. Poeck1 
1Klinikum rechts der Isar der Technischen Universität München, III. Medizinische Klinik, München, Germany 

Background: Graft-versus-host disease (GVHD) is a dreaded complication after stem-cell transplantation (SCT). 
Standard treatment relies on immunosuppressants but is associated with an increased risk of infection and relapse. 
Up 50% of patients develop steroid-refractory GVHD, with dismal impact on SCT outcomes. 

Recently, we reported that induction of type-I interferon (IFN-I) signalling or activation of IFN-I inducing pathways such 
as cGAS/STING or RIGI/MAVS can promote gut barrier integrity and limit GVHD. However, the endogenous ligands 
that drive this "protective" IFN-I response are still poorly defined. New data in mice and humans suggest that 
microbial-derived metabolites such as small-chain fatty acids or indoles can decrease GHVD mortality. Here, we 
describe a IFN-I inducing metabolite that improves outcomes in mouse models of gut epithelial damage and acute 
GVHD. 

Methods: To investigate which cell types mediate protection and how, we generated intestinal organoids and bone 
marrow-derived antigen presenting cells (APC) of WT or genetically deficient mice (STING-/-, IFNαR-/-) under steady 
state conditions versus chemotherapy, total body irradiation and after allogeneic SCT in the presence or absence of 
bacterial metabolites. Analysis was performed by microscopy, immunoblotting, qPCR, ELISA and flow cytometry. 
Outcomes of gut injured mice were assessed by clinical scoring, flow cytometry and histopathology. 

Results: Metabolite treatment promoted regeneration of intestinal organoids as assayed by organoid numbers as well 
as proliferation. These effects were dependent on IFN-I and STING signalling. In addition, we found activated pro-
inflammatory NFκB signalling and decreased apoptosis as evidenced by reduced caspase-3 cleavage. In APCs, IFN-I 
responses were enhanced in the presence of metabolites including increased IFN-β production and upregulation of 
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IFN stimulated genes. Metabolite-treated mice showed improved recovery of intestinal stem cells following gut injury 
and increased survival in acute GVHD.  

Conclusions: Our findings uncover a mechanism by which microbial metabolites amplify IFN-I signals, limit gut 
damage and thereby prevent allo-activation and GVHD. Perhaps the poor prognosis of GVHD patients exhibiting a 
loss of microbiota diversity can be explained in part by an absence of "protective" metabolites able to amplify IFN 
signalling. We are currently studying whether metabolite levels correlate with severity and outcome of GVHD in 
humans. 

 
O45 
Long-lasting consequences of neonatal infections on the intestinal immune system 
M. Zou1, J. Pezoldt1, C. Wiechers1, L. Hao2, J. Yang1, A. Dupont3, M. Beckstette1, E. Vafadarnejad4, T. Strowig2, M. 
Hornef3, A. E. Saliba4, P. Dersch5, J. Huehn1 
1Helmholtz Centre for Infection Research, Experimental Immunology, Braunschweig, Germany 
2Helmholtz Centre for Infection Research, Microbial Immune Regulation, Braunschweig, Germany 
3RWTH Aachen, Institute of Medical Microbiology, Aachen, Germany 
4Helmholtz Institute for RNA-based Infection Research, Wuerzburg, Germany 
5Center for Molecular Biology of Inflammation, Institute of Infectiology, Muenster, Germany 

The neonatal window of opportunity was first revealed by epidemiological studies highlighting correlations between 
postnatal environmental exposures and susceptibility to diverse diseases. Our own studies also had identified the first 
ten days after birth as a critical neonatal window of opportunity for the stromal cells of gut-draining mesenteric lymph 
nodes (mLN) to be stably imprinted by microbiota with the capacity to foster an efficient de novo induction of 
regulatory T cells (Treg), which are crucial for the establishment of intestinal tolerance. 

Objective: We aimed to study the long-lasting consequences of transient gastrointestinal infections during the 
neonatal period on the intestinal immune system. 

Methods: Neonatal BALB/c mice were infected intragastrically with enteropathogenic Escherichia coli (EPEC) and 
Yersinia pseudotuberculosis (cnfY knock-out strain YP147). Different time points post infection (p.i.), the intestinal 
immune cell composition was analyzed by flow cytometry and Treg-inducing properties of the gut-draining LNs were 
studied by adoptive transfer of transgenic CD4+ T cells followed by systemic T cell priming. LNs from previously 
infected mice were transplanted to dissect the impact on the LN stromal cell compartment. Low-input RNAseq and 
16S rDNA analyses were performed to unravel global changes on transcriptomes of stromal cell and microbiome, 
respectively. 

 

 
Results: Twelve weeks p.i. with EPEC or YP147 a clear shift in the Treg/Th17 balance favoring RORgt-expressing 
Th17 cells accompanied by elevated frequencies of ILC3s could be observed in the colon, suggesting a long-lasting 
impact of the neonatal infections on the innate and adaptive mucosal immune system. In addition, the de novo Treg 
induction capacity was substantially impaired in liver-draining celiac lymph nodes (celLN), while surprisingly mLN was 
not negatively affected by the neonatal infections. These findings were supported by LN transplantation experiments, 
which demonstrated a strong, long-lasting negative effect of neonatal infections on the tolerogenic properties of celLN 
stromal cells. Low-input RNAseq allowed the identification of up/down-regulated genes in celLN fibroblastic stromal 
cells as a consequence of the neonatal infections, and neonatally infected mice also showed an altered microbiota 
composition lasting until adulthood. 

Conclusion: Together, our data suggest that transient gastrointestinal infections during the neonatal window can 
have long-lasting consequences that result in a disturbed microbiota composition, an altered intestinal immune cell 
homeostasis and impaired functional properties of the liver-draining LN, finally affecting the de novo induction of Tregs 
as key players of peripheral tolerance. 

 
O46 
Epigenomic landscape defines immuno-modulatory properties across lymph node stromal cell subsets 
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J. Pezoldt1, C. Wiechers1, M. Zou1, M. Litovchenko1, K. Sitnik1, M. Beckstette1, V. Gardeux1, E. Vafardanejad1, P. 
Arampatzi1, S. Floess1, A. E. Saliba1, B. Deplancke1, J. Huehn1 
1EPFL, Laboratory Systems Biology and Genetics, Lausanne, Switzerland 

Gut-draining mesenteric lymph nodes (mLN) provide the infrastructure and microenvironment to tissue-specifically 
shape adaptive immune responses. We previously delineated transcriptional signatures in mLN fibroblastic stromal 
cells (FSC) that lastingly modulate the dendritic cell compartment to promote peripheral tolerance by fostering their 
capacity to de novo induce Foxp3+ regulatory T cells. 

Here, we dissect the tissue-specific epigenetic DNA accessibility and CpG methylation landscape of LN FSC from 
both colonized and germ-free mice, and identify a microbiota-independent core epigenetic signature of mLN stromal 
cells. 

By aligning transcription factor (TF) binding sites with the transcriptional profiles of FSCs, we delineated TFs poising 
skin-draining peripheral LN (pLN) stromal cells for pro-inflammatory responses and determine TFs that regulate the 
expression of dormant anti-inflammatory accessible genes in mLN stromal cells. Furthermore, using scRNA-seq we 
dissected the developmental trajectory of mLN stromal cells derived from postnatal to aged mice, identifying two 
distinct progenitors, namely fibroblastic adventitial and reticular stromal cell progenitors, which both feed the FSC 
compartment rapidly expanding early after birth. Finally, we excerpted key regulatory TFs derived from the epigenetic 
signature to the respective progenitors along development and delineated TF networks required to shape the 
epigenomes of FSCs within the developing mLN. 

Our data constitute a comprehensive map of mLN development and describe the epigenetic landscape of location-
specific, microbiota-independent properties of mLN stromal cells, providing a valuable resource to delineate 
environmental stimuli that impinge on the developing mLN early in life, thereby long-lastingly shaping adaptive 
immune responses. 

 
O48 
Changes in pH can modify the ability of a simplified human intestinal microbiota to stimulate MAIT cells 
J. L. Krause1, S. S. Schaepe1, B. Engelmann1, F. Schattenberg1, K. Fritz1, A. Pierzchalski1, N. Jehmlich1, U. Rolle-
Kampczyk1, S. Mueller1, M. von Bergen1,2, G. Herberth1 
1Helmholtz Centre for Environmental Research - UFZ, environmental immunology, Leipzig, Germany 
2University of Leipzig, Institute of Biochemistry, Leipzig, Germany 

Introduction: With this study we aim to determine if environmental changes alter the intestinal microbiota and hence 
affect their capacity for stimulating MAIT cells. 

 Materials & Methods: Previously, we established the simplified human intestinal microbiota (SIHUMIx) community as 
an in vitro model for bioreactor systems. We simulated the human colonic environment and cultivated the SIHUMIx 
community for 14 days. Since it has been reported that some patients with active ulcerative colitis show a low colonic 
pH, we perturbed community growth by a pH drop from 6.5 to 5.5 on day 5 to mimic these environmental conditions 
and with the aim to introduce a severe perturbation. Microbial community structure was analyzed by flow cytometric 
fingerprinting and metaproteomics, community metabolism was evaluated by short chain fatty acid (SCFA) analysis 
and riboflavin (vitamin B2) measurement. Harvested bacteria from the bioreactor system were used for in vitro MAIT 
cell stimulation assays. 

 Results: We observed that the pH drop altered the microbial community structure and metabolism. The acidification of the 
environment promoted better growth conditions to the acidophilic bacterium L. plantarum and the aciduric bacteria C. 
butyricum and B. longum, even though the community composition did not change dramatically. Due to the environmental 
changes the bacteria produced less riboflavin and lost their ability to stimulate MAIT cells: the numbers of CD69+/TNF+ 
MAIT cells dropped dramatically when stimulated with bacteria from day 5 but increased after the bacteria were cultivated at 
colonic pH again. Conclusion: Our results show that changes in the microbial environment can alter the intestinal 
community and hence affect MAIT cell stimulation downstream. 
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Antigen presentation and vaccination (O49-O54) 
 
O49 
Sensing of phosphorylated isoprenoid metabolites (Phosphoantigens; PAg) by human γδ T cells: Lessons 
from the alpaca 
T. Herrmann1, A. S. Fichtner1, M. M. Karunakaran1 
1Würzburg University, Virology and Immunobiology, Würzburg, Germany 

All jawed vertebrates possess Ig, γδ-, and αβTCR genes. The major subset of human blood gd T cells uses Vγ9 and 
Vδ2 TCR genes. These Vg9Vd2 T cells kill tumor cells and expand massively in infections like malaria. This response 
is initiated by TCR-mediated sensing of phosphorylated isoprenoid metabolites (phosphoantigens: PAgs) accumulated 
in cells. These PAgs bind to an intracellular domain of the B7-like molecule butyrophilin 3A1 (BTN3A1) which induces 
changes at the cell surface recognized by the Vγ9Vδ2 TCR. These effects are strongly enhanced by cooperation of 
the PAg-binding BTN3A1 with the PAg-insensitive isoforms BTN3A2 and BTN3A3. Here, we demonstrate trans-
molecular interactions of protein domains by co-expressing modified BTN3 isoforms in BTN3-deficient cells. A deletion 
of the extracellular IgV-like domain of BTN3A1 abolishes cell surface expression and stimulatory potential. 
Nevertheless, both features are rescued by co-expression with BTN3A2 or BTN3A3 suggesting a cooperation of 
protein domains in BTN3 heteromers. A BTN3 molecule uniting all features required for efficient PAg sensing is 
expressed by the camelid species alpaca (Vicugna pacos), which we present as the first non-primate species 
possessing PAg-sensing cells. Newly developed monoclonal antibodies against alpaca Vδ2 and BTN3 allow the 
demonstration of expansion of Vδ2-positive T cells upon stimulation with the PAg HMBPP, which is abolished by the 
BTN3-specific mAb. Murine transductants expressing alpaca Vγ9Vδ2 TCR show a remarkable PAg-induced reactivity 
to alpaca as well as to human BTN3-expressing cells. Furthermore, analysis of BTN3 chimeras demonstrates that 
chimeras expressing the human BTN3A1 extracellular domain and the alpaca BTN3 transmembrane/intracellular 
domain mediate PAg-induced activation of Vγ9Vδ2 TCR transductants even more efficiently than natural human 
BTN3A heteromers. These findings will be used to identify the minimal structural requirements for efficient PAg-
sensing by the γδTCR. 

 
O51 
Helicobacter pylori dampens MHC-II expression on macrophages via the up-regulation of miRNAs targeting 
CIITA 
G. Codolo1, M. Toffoletto1, F. Chemello1, S. Coletta1, M. Fassan2, S. Cagnin1, M. de Bernard1 
1University of Padova, Department of Biology, Padova, Italy 
2University of Padova, Department of Medicine, Padova, Italy 

Macrophages have a major influence on inflammation, pathology and disease and the available data suggest that H. 
pyloripersistence can be explained in part by the failure of the bacterium to be killed by professional phagocytes. 
Macrophages are cells ready to kill the engulfed pathogen, through oxygen-dependent and -independent 
mechanisms; however, their killing potential can be further augmented by the intervention of T helper (Th) cells upon 
the specific recognition of MHC-II-peptide complexes on the surface of the phagocytic cells. As it pertains to H. pylori, 
the bacterium is engulfed by macrophages, but it interferes with the phagosome maturation process leading to 
phagosomes with an altered degradative capacity, and to megasomes, wherein H. pylori resists killing. We recently 
shown that macrophages infected with H. pylori strongly reduce the exposure of MHC-II molecules on the plasma 
membrane and this compromises the bacterial antigen presentation to Th lymphocytes. In this work, we demonstrate 
that H. pylorihampers MHC-II expression in macrophages, activated or non-activated by IFN-gby down-regulating the 
expression of the class II major histocompatibility complex transactivator (CIITA), the "master control factor" for the 
expression of MHC class II genes. We evidenced that this effect relies on the up-regulation of Let-7f, let-7i, miR-146b 
and -185 targeting CIITA and that the high expression of let-7i, miR-146b and -185 is associated with the early 
neoplastic conditions and gastric cancer in H. pylori-infected patients. 

 
O52 
Antigen-specific CD8 T cells in cell cycle circulate in the blood after vaccination 
A. Natalini1,2, S. Simonetti1,2, A. Folgori3, S. Capone3, A. Nicosia4,5,6, A. Santoni1,2,7, F. Di Rosa1 
1Institute of Molecular Biology and Pathology, Italian National Research Council, Rome, Italy 
2Sapienza University, Department of Molecular Medicine, Rome, Italy 
3Reithera srl, Rome, Italy 
4Keires AG, Basel, Switzerland 
5CEINGE - Biotecnologie Avanzate, Naples, Italy 
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7Istituto Pasteur Italia – Fondazione Cenci Bolognetti, Rome, Italy 

Introduction: Although clonal expansion is a hallmark of adaptive immunity, the location(s) where antigen-responding 
T cells enter cell cycle and complete it have been poorly explored.  This lack of knowledge stems partially from the 
limited experimental approaches available. Clonal expansion of antigen-responding CD8 T cells has been assessed 
by a few methods, including dye-labelling of proliferating cells, and staining for the intranuclear protein Ki67. To date, 
available dyes that label cells proliferating over time (e.g. CFSE; BrdU) do not assess whether the labeled cells found 
in a particular location proliferated locally or rather migrated into that organ after dividing elsewhere.  Furthermore, 
though Ki67 is generally considered to label dividing cells, it actually labels all cells not in G0.  Thus, it does not 
distinguish actively cycling cells committed to mitosis (those in S-G2/M) from those in G1, which may quickly proceed 
into S, or stay in a prolonged G1, or even revert to G0 without dividing. 

 
Objectives: Our aim was to exploit a combination of Ki67 plus DNA staining and flow cytometric analysis to track 
antigen-specific CD8 T cells in different phases of cell cycle in spleen, lymph nodes (LNs) and blood of vaccinated 
BALB/c mice. 

Methods: BALB/c mice were vaccinated intramuscularly with antigen-expressing viral vectors. Rare naïve CD8 T cells 
clonally expanded, and we examined the resulting polyclonal population by Ki67/ DNA content analysis. This assay 
distinguishes cells in active proliferation (i.e. in S-G2/M phases of cell cycle) from those in G1 and in G0. We observed 
that most proliferating cells had high scatter profile and were undetected by current criteria to evaluate flow cytometry 
data. We thus developed a novel strategy for data analysis. 

Results: We set up a new highly sensitive method that turned out to be a breakthrough in antigen-specific CD8 T cell 
analysis. For example, we found that current criteria underestimated up to 6-times antigen-specific cell frequency in 
LNs at early times of response. By using our method, we found a significant number of antigen-responding CD8 T 
cells actively cycling in LNs, spleen and —surprisingly— in the blood, which is an unexpected site for cycling of normal 
non-leukemic cells.  

Conclusion: Taken together, our results challenge the current flow cytometry guidelines for CD8 T cells at early times 
of response and open new directions for investigation and intervention in the T cell field. 

 
O53 
Immunogenic properties of single component adjuvants for vaccine formulations 
L. Rossmann1, A. L. Gerards1, K. Bagola1, A. Ullrich1, B. David-Watine2, S. Shorte2, M. Bastian3, G. van Zandbergen1,4 
1Paul-Ehrlich-Institut, Immunology, Langen, Germany 
2Institut Pasteur, Imagopole-CITech, Paris, France 
3Friedrich-Loeffler-Institut, StIKO Vet, Greifswald-Insel Riems, Germany 
4University Medical Center of the Johannes Gutenberg University of Mainz, 4Institute of Immunology, Mainz, Germany 

Introduction: An appropriate adjuvant is of pivotal importance for vaccine efficacy. Hence, adjuvants should be 
selected on the basis of their immunogenic modes of action (MOA) since they are the key inducer of a directed 
immune response against the antigen. However, several adjuvants' immunogenic MOA remain still elusive, making 
the arising immune response difficult to predict. 

Objectives: In this study we aim to link specific innate and adaptive immunogenic MOA to the adjuvant's properties to 
facilitate the rational design of adjuvant-based vaccines. 

Materials & methods: We investigate the immunogenic MOA of ten different single component adjuvants in vitro, 
comprising TLR agonists, aluminium salt, an oil-in-water emulsion and saponin. We focus on side-by-side comparison 
of the adjuvants using a human primary cell-based assay composed of monocyte-derived dendritic cells (DCs) and 
autologous peripheral blood lymphocytes (PBLs). 

Results: By investigating maturation markers and endocytosis capacity by flow cytometry, we observed that Alum, 
Poly I:C, Addavax and Quil-A do not maturate DCs, whereas the other adjuvants tested induce a strong DC 
maturation. To assess the effect on the adaptive immune response, the ability of the adjuvants to induce PBL 
proliferation within the co-culture was examined. We found that Pam3CSK4, Gardiquimod, R848, synthetic MPLA, 
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natural-derived MPLA and TDB induced antigen-independent proliferation of PBLs to varying degrees, with R848 
being the strongest stimulator. More detailed examination of B-, NK-, NKT-, CD4+ and CD8+ T cells within the 
proliferated PBL population revealed that each adjuvant promoted the proliferation of different cell types. In antigen-
specific T cell experiments we observed that the adjuvants' effect on the expansion of FluM1-specific CD8+ T cells is 
highly donor variable. However, Alum and synthetic MPLAs significantly increased the proportion of FluM1-specific 
CD8+ T cells significantly by 1.7- and 1.9-fold respectively. These expanded cells are still polyfunctional by secreting 
IFNγ, TNFα and IL-2 upon restimulation with the FluM1 peptide. 

Conclusion: We found that the tested adjuvants induce different immunogenic profiles. This work may contribute to 
improve the selection of candidate adjuvants for a certain indication. 

 
 
O54 
Antigen targeting of Fc receptors induces strong and functional relevant T cell responses in vivo independent 
of ITAM signaling but dependent on dendritic cell subsets 
C. Lehmann1,2, A. Baranska1,3, G. F. Heidkamp1, L. Amon1, M. Seeling4, D. Soulat5, A. B. Krug6, J. V. Ravetch7, J. H. 
W. Leusen8, F. Nimmerjahn2,4, D. Dudziak1,4 
1University Hospital Erlangen, Dermatology, Erlangen, Germany 
2Friedrich-Alexander-Univerty Erlangen-Nuremberg, Medical Immunology Campus Erlangen, Erlangen, Germany 
3Aix Marseille Université, INSERM-CNRS, Centre d’Immunologie de Marseille-Luminy, Marseilles, France 
4Friedrich-Alexander-Universität (FAU) Erlangen-Nuremberg, Department of Biology, Chair of Genetics, Erlangen, 
Germany 
5University Hospital Erlangen, Mikrobiologisches Institut – Klinische Mikrobiologie, Immunologie und Hygiene, 
Erlangen, Germany 
6Ludwig-Maximilians-University Munich, Institute for Immunology, Biomedical Center, Munich, Germany 
7The Rockefeller University, Leonard Wagner Laboratory of Molecular Genetics and Immunology, New York, United 
States 
8University Medical Center Utrecht, Immunotherapy Laboratory, Laboratory for Translational Immunology, Utrecht, 
Netherlands 

Dendritic cells (DCs) are important antigen presenting cells (APCs) and induce immune responses, but also preserve 
peripheral tolerance. We showed the preferential induction of either CD4+ or CD8+ T cell responses by DC 
subpopulations in vivo by targeting antigens to endocytic C-type lectin receptors. The also highly endocytic active Fc 
receptors (FcRs) enable APCs to take up antigens in form of immune complexes. As they are expressed on various 
APCs, we aimed to identify responsible APCs for primary and secondary immune responses by using our antigen 
delivery by recombinant antibodies to activating and inhibitory FcRs. This targeting induced CD4+ and CD8+ T cell 
responses independent the receptor's type. Moreover and in contrast to DEC205 and DCIR2 targeting, especially 
antigen delivery to FcγRIV was superior in inducing simultaneously CD4+ and CD8+ T cell responses., not only in a 
transgenic setting, but also in naïve mice. As FcγRIV is expressed on both splenic cDC subsets, we used it to verify 
the subset intrinsic preferences to trigger either CD4+ or CD8+ T cell responses. Thereby we could clearly show the 
induction of CD4+ T cell responses by splenic CD8- DCs, whereas the CD8+ DCs induced CD8+ T cell responses. 

The naïve CD8+ T cell responses were of functional relevance, as we demonstrated the effective dose-dependent 
killing of peptide loaded target cells in vivo. Therefore, we suggest antigen targeting to FcRs as useful tool to induce 
de novo as well as the modulation of immune responses for future therapeutic applications. Additionally, we could 
demonstrate the responses to be effective in a murine melanoma model (in a preventive as well as a therapeutic 
setting). We now further investigate, which mechanisms play a role after antigen targeting to CD11b+CD8- DCs, which 
adjuvant is most promising, and if the concomitant induction of a CD4+ T cell response is beneficial to the anti-tumor 
CD8+ T cell response in our system. 

This project was partly funded by the DFG (RTG1660, RTG1962, CRC1181-TPA7, CRC1054-TPA6, and SO1149/1-
1), BayGENE, and the Emerging Fields Initiative (BIG-THERA). This work was further supported by intramural funding 
(IZKF-J54, IZKF-A65, and IZKF-A68). 

 
 

 



Eur. J. Immunol. 2019. 49 (Suppl. 1): 1–360   Abstracts 

DOI: 10.1002/eji.201970300 

 

©  2019 The Authors ǀ European Journal of Immunology © WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 43 

 

 
Cytotoxic T cells (O55-O60) 
 
O55 
Activated CD8+T cells extensively bind extracellular vesicles during acute viral infections 
J. Kranich1, N. K. Chlis1, L. Rausch1, A. Latha1, M. Schifferer1, T. Kurz1, A. Foltyn-Arfa Kia1, M. Simons1, F. Theis1, T. 
Brocker1 
1LMU Munich, Institute for Immunology, Planegg-Martinsried, Germany 

The in vivodetection of dead cells remains a major challenge. Besides technical hurdles also efficient removal of dead 
cells by phagocytes hampers a reliable quantification of apoptotic cells. Here we present a novel method, where 
administration of fluorescent Mfge8 (Mfge8-eGFP) in vivocombined with imaging flow cytometry and deep learning 
allows the identification of dead cells based on their exposure of phosphatidylserine (PS). During acute viral infection, 
apoptosis increased mainly among central memory T cells and B cells. Unexpectedly, these analyses revealed that 
most PS+cells were not apoptotic, but rather live cells associated with PS+particles, which were identified as 
extracellular vesicles (EVs) strongly associating with activated CD8+T cells in infected mice. EVs bound by these cells 
carried markers of exosomes and antigen-presenting cells. Here we present the first in vivocharacterization of 
naturally occurring EVs and their target T cells, allowing to study immunomodulatory effects of EVs during infections, 
autoimmunity and cancer. 

 
O57 
Dynamic changes in 3D spatial chromatin organization underpin virus specific CD8+ T cell differentiation 
S. Turner1, A. Morey1, M. Olshansky1, P. Collas2, Z. He3, C. Murre3, B. Russ1 
1Monash University, Microbiology, Clayton, Australia 
2University of Oslo, Norway, Norway 
3University of California, San Diego, Germany 

Infection triggers large-scale changes in the phenotype and function of virus-specific CD8+ T cells ensuring that they 
acquire the necessary lineage specific functions critical for immune clearance of the pathogen. Whilst the molecular 
mechanisms that control these changes are becoming apparent, how they combine and contribute to regulate CD8+ T 
cell differentiation is still unclear. Genome wide mapping of chromatin interactions (HiC), histone PTMs (ChIP-seq) 
and chromatin accessibility (ATAC-seq) combined with high resolution confocal microscopy (dSTORM) demonstrate 
that maturation of higher order chromatin structures occurs upon differentiation of CD8+ T cells from an immature to 
mature state. Interestingly, the chromatin structure within naïve CD8+ T cells appear to be pre-configured in a lineage-
specific way, both at the level of histone PTMs and higher order chromatin contacts. This genomic pre-configuration is 
then associated with targeted epigenetic maturation of lineage-specific genomic elements upon T cell activation, thus 
implying that the outcome of CD8+ T cell differentiation is largely pre-determined. These data have implications better 
understanding of the molecular events, and their regulation, that occur during the generation of effective T cell 
responses and establishment of immunological memory. 

 
O58 
CEACAM1 promotes CD8+ T cell responses and improves control of a chronic viral infection 
V. Khairnar1, V. Duhan2, A. Patil3, B. Singer1, K. Lang2 
1University Hospital Essen, Institute of Anatomy, Essen, Germany 
2University Hospital Essen, Institute of Immunology, Essen, Germany 
3University Hospital Essen, Department of Hematology, Essen, Germany 

Dysfunction of CD8+ T cells can lead to the development of chronic viral infection. Identifying mechanisms responsible 
for such T cell dysfunction is therefore of great importance to understand how to prevent persistent viral infection. 
Here we show using lymphocytic choriomeningitis virus (LCMV) infection that carcinoembryonic antigen-related cell 
adhesion molecule 1 (CEACAM1) is fundamental for recruiting lymphocyte-specific protein kinase (Lck) into the T cell 
receptor complex to form an efficient immunological synapse. CEACAM1 is essential for activation of CD8+ T cells, 
and the absence of CEACAM1 on virus-specific CD8+ T cells limits the antiviral CD8+ T cell response. Treatment with 
anti-CEACAM1 antibody stabilizes Lck in the immunological synapse, prevents CD8+ T cell exhaustion, and improves 
control of virus infection in vivo. Treatment of human virus-specific CD8+ T cells with anti-CEACAM1 antibody similarly 
enhances their proliferation. We conclude that CEACAM1 is an important regulator of virus-specific CD8+ T cell 
functions in mice and humans and represents a promising therapeutic target for modulating CD8+ T cells. 
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O59 
Development of virus-specific memory CD8 T cells during persistent liver infection results in functional 
adaptation 
N. Kallin1, M. Bosch1, K. Manske1, D. Wohlleber1, P. A. Knolle1 
1TU München, Institute of Molecular Immunology, 81675, Germany 

Introduction: Tissue-resident CD8 memory T cells (TRM) are described to populate parenchymal organs and to be 
essential for an effective immune response against pathogen re-challenge. However, the role of TRM cells in viral 
infections of the liver, like chronic infection with Hepatitis B Virus (HBV), is largely unknown. 

 
Objectives: We aimed at monitoring and characterizing the formation of liver-resident T cell populations upon acute-
resolving or chronic viral infection of the liver for OVA-based infection models as well as for chronic Adeno-HBV 
infection in mice. 

Materials & methods: C57BL/6 mice were infected with liver-targeting adenoviral vectors encoding ovalbumine under 
the CMV-, or the hepatocyte-restricted TTR-promoter to achieve acute-resolving or chronic viral infection. At different 
time points, virus-specific T cells from spleen and liver were analysed with respect to phenotypic and functional 
parameters. Similarly, mice were infected with a chronic dose of Adeno-HBV after having received naïve HBVcore-
antigen-specific CD8 T cells and analysed accordingly. 

Results: Upon resolved infection, remaining virus-specific CD8 T cells in the liver subdivided into a CX3CR1+ effector-
memory and a CXCR6+ CD69+ liver-resident memory population that could be clearly distinguished by phenotypic and 
functional analysis. CX3CR1+ cells were also found in the spleen. In contrast, during chronic liver infection, virus-
specific T cells were expanded and maintained exclusively in the liver. These cells exhibited a CXCR6+ CD69+ TRM-
like phenotype along with a co-existing functional adaptation characterized by low Granzyme B levels, inability to 
secrete cytokines and high expression of inhibitory receptors. First results for persistent Adeno-HBV infection 
confirmed this establishment of a virus-specific CD8 T cell population in the liver that shares TRM-characteristics, but 
exhibits functional impairment. 

Conclusion: Our results suggest that the development of CXCR6+ liver-resident T cells occurs not only in the course 
of resolving, but also during chronic viral infection of the liver. In a chronic setting, however, CXCR6+ cells do not 
represent a functional TRM population, but exhibit attenuated effector functions that presumably reflect adaptation to 
the persistent viral infection. On-going work is dedicated to define the mechanisms of TRM development during chronic 
infection and to find ways for reverting T cell attenuation through adequate stimulation. 

 
O60 
Interleukin-1β activates essential checkpoints in the formation of lung-resident memory T cell 
D. Lapuente1, J. Fuchs1, C. Maier1, M. Storcksdieck genannt Bonsmann2, A. Maaske2, V. Stab2, V. Heinecke2, K. 
Liedtke2, R. Heß2, A. Westendorf3, W. Bayer4, C. Ehrhardt5, M. Tenbusch1 
1Institute of Clinical and Molecular Virology, University Hospital Erlangen, Erlangen, Germany 
2Ruhr-University Bochum, Department of Molecular and Medical Virology, Bochum, Germany 
3University Hospital Essen, Institute of Medical Microbiology, Essen, Germany 
4University Hospital Essen, Institute for Virology, Essen, Germany 
5University Hospital Jena, Experimental Virology, Jena, Germany 

Introduction: Tissue-resident memory T cells (TRM) are specialized front line immune cells with superb effector 
functions. They are essential in the protection against localized infections at barrier tissues like lung or skin, but their 
unique features are also critical in anti-tumor immunity. However, specific approaches to establish TRM are scarce, 
partly due to incomplete understanding of the mechanistic framework. In previous studies, we developed a highly 
effective adenoviral vaccination strategy against Influenza A viruses (IAV), which specifically enhanced lung TRM 
responses by the inclusion of vector-encoded IL-1β in the vaccine. 

Objective: Here, we elaborate the mechanistic relationship between IL-1β and TRM induction. 

Materials and methods: Mice were immunized intranasally with recombinant Adenoviruses (Ad) encoding IAV 
antigens in combination with Ad-IL-1β or Ad-empty. The vaccine-induced inflammation and immunogenicity was 
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analyzed in depth. Immunization of bone marrow chimeras with IL-1R deficiency in stromal or hematopoietic cells 
allowed the determination of IL-1β-responsive cell types. 

Results: IL-1β activates several essential checkpoints in the formation of lung TRM. The adjuvant induces a broad 
lung inflammation characterized by the production of cytokines, chemokines, and adhesion molecules. At the same 
time, an immediate infiltration of immune cells into the lung is observed including TRM-priming CD103+ DCs. 
Infiltration of CD8+ and CD4+ T cells with characteristic expression of TRM markers like CD69, CD103 and CD11a is 
detectable as early as day two post immunization. However, TRM induction is completely dependent on the availability 
of local antigen. Bone marrow chimeras showed that optimal TRM-development requires IL-1R signaling in both 
stromal and hematopoietic cells but with stronger contribution of the latter ones. In particular, CD4+ T cell attraction 
into the lung and their activation is directly induced by IL-1R signaling, while formation of CD8+ TRM seems to be 
influenced only indirectly by IL-1β. 

Conclusion: Our data reveal the multifaceted effects of IL-1β on the induction of TRM and contribute to the basic 
understanding of localized T cell responses. These insights will help to define requirements for vaccine-induced 
inflammation to induce local immunity. 

 
 

 
 
Autoimmunity and chronic inflammation I (O61-O66) 
 
O61 
Cd101 is a type 1 diabetes susceptibility gene in NOD mice 
J. Mattner1, L. Wicker2 
1Klinische Mikrobiologie, FAU und Universitätsklinikum Erlangen, Erlangen, Germany 
2JDRF/Wellcome Trust Diabetes and Inflammation Laboratory, Wellcome Trust Centre for Human Genetics, Nuffield 
Department of Medicine, National Institute for Health Research (NIHR) Oxford Biomedical Research Centre, 
University of Oxford, Oxford, United Kingdom 

Introduction: Type 1 diabetes (T1D) is a multi-factorial disorder characterized by an immune-mediated destruction of 
the insulin-producing pancreatic beta cells. Variations at a large number of genes influence also the susceptibility to 
T1D in non-obese diabetic (NOD) mice, one of the most frequently studied animal models for human disease. 

Objectives: The genetic analysis of NOD mice allowed the identification of many insulin-dependent diabetes (Idd) loci 
and candidate genes, one of them being Cd101. Thus, we elucidated the mechanism(s) by which CD101 mediates 
protection from T1D using congenic NOD.B6 Idd10 mice in which the susceptible NOD region had been replaced by 
T1D-resistant B6 genes including Cd101. 

Materials & Methods: NOD.B6 Idd10 and NOD scid mice were intercrossed to develop the NOD.B6 Idd10 scid strain. 
B6 CD101−/− mice were backcrossed onto the NOD background to develop the CD101−/− NOD.B6 Idd10 strain. T1D 
was assessed by the evaluation of urinary glucose. Single-cell suspensions were prepared and evaluated for the 
distribution of CD101 expression by flow cytometry. Spleen cells enriched in TCRb-positive T cells from donor mice 
were transferred intraperitoneally into NOD scid or NOD.B6 Idd10 scid recipients 

Results: The genotype-dependent expression of CD101 correlates with a decreased susceptibility to T1D in NOD.B6 
Idd10 congenic mice compared to parental NOD controls. The knockout of CD101 within the introgressed B6-derived 
Idd10 region increased T1D frequency to that of the parental NOD strain. The loss of protection from T1D was 
paralleled by decreased Gr1-expressing myeloid cells and FoxP3+ regulatory T cells and an enhanced accumulation 
of CD4-positive over CD8-positive T lymphocytes. As compared to CD101+/+ NOD.B6 Idd10 donors, adoptive T cell 
transfers from CD101−/− NOD.B6 Idd10 mice increased T1D frequency in NOD scid and NOD.B6 Idd10 scid 
recipients. Increased T1D frequency correlated with a more rapid expansion of the transferred CD101−/− T cells and a 
lower proportion of recipient Gr1-expressing myeloid cells. Fewer of the Gr1+ cells in the recipients receiving 
CD101−/− T cells expressed also CD101. 
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Conclusion: Thus, our results connect the Cd101 haplotype-dependent protection from T1D to an anti-diabetogenic 
function of CD101-expressing Tregs and Gr1-positive myeloid cells and confirm the identity of Cd101 as Idd10. The 
frequency of polymorphisms in the Cd101 gene in T1D patients is subject of current investigations. 

 
O63 
The HLA-C*06:02-restricted autoimmune response against melanocytes in psoriasis is differentially 
controlled by ERAP1 variants 
J. C. Prinz1, S. Vollmer1, E. Reeves2, E. James2, A. Arakawa1 
1University Hospital, Ludwig-Maximilian-University, Munich, Department of Dermatology, Munich, Germany 
2Southampton General Hospital, Cancer Sciences Unit, Southampton, United Kingdom 

Introduction By the analysis of a pathogenic psoriatic Vα3S1/Vβ13S1 TCR we have previously shown that in 
psoriasis vulgaris, HLA-C*06:02 mediates an autoimmune response against melanocytes through presentation of an 
autoantigenic peptide from ADAMTS-like protein 5 (ADAMTSL5) to CD8+ T cells as the underlying pathogenetic 
mechanism. The genetic risk for psoriasis involves epistasis between the main psoriasis risk allele, HLA-C*06:02, and 
variants of the gene encoding endoplasmic reticulum aminopeptidase I (ERAP1). ERAP1 trims peptides to the 
appropriate size for binding to HLA-class I molecules. 

Objectives To investigate the functional impact of the gene-gene interaction between ERAP1 and HLA-C*06:02 on 
the psoriatic autoimmune response against melanocytes and ADAMTSL5. 

Materials & methods Our experiments were based on a TCR activation assay that integrated the five key 
components of the psoriatic autoimmune response - HLA-C*06:02, melanocytes as autoimmune target cells, the 
psoriatic autoantigen ADAMTSL5, the melanocyte-directed ADAMTSL5-specific, HLA-C*06:02-restricted 
Vα3S1/Vβ13S1 TCR, and different ERAP1 variants. ERAP1-/- clones (MCC) were generated by CRISPR targeted 
genome editing from two HLA-C*06:02-positive melanoma cell lines (MCL), WM278 and WM793, which can replace 
normal human melanocytes for analyzing the melanocyte-specific autoreactivity.   

Results In psoriasis skin lesions, the expression of both, ERAP1 and HLA-C were strongly increased on melanocytes 
as compared to normal skin. ERAP1 knockout significantly reduced the expression of HLA-C and the antigenicity of 
MCCs for the pathogenic psoriatic Vα3S1/Vβ13S1-TCR. Reconstitution with an ERAP1 psoriasis risk haplotype 
restored HLA-C expression and the antigenicity of ERAP1-/- MCCs to a significantly greater extent than a ERAP1 
haplotype protective for psoriasis. In a similar way, the psoriasis risk haplotype of ERAP1 generated the autoantigenic 
HLA-C*06:02-presented ADAMTSL5 epitope from NH2-extended precursors to a much higher degree than the 
protective ERAP1 variant. 

Conclusion The joint activities of HLA-C*06:02 and ERAP1 haplotypes on the autoimmune potential of melanocytes 
and the psoriatic autoantigen, ADAMTSL5 may represent the principle mechanism by which ERAP1 variants modulate 
the risk of HLA-class I-associated immune-mediated diseases. 

 
O64 
Ablation of beta2 Integrins (CD18/CD11) in Foxp3 expressing T regulatory lymphocytes results in generalized 
inflammation accompanied by psoriasis-like skin lesions.  
M. Bednarczyk1, M. Bros1, K. Karram2, A. Waisman2, B. E. Clausen2, K. Mahnke3, T. Bopp4, S. Grabbe1 
1The University Medical Center of the Johannes Gutenberg University Mainz, Department of Dermatology, Mainz, 
Germany 
2Institute for Molecular Medicine Mainz, Mainz, Germany 
3Heidelberg University Hospital, Department of Dermatology, Heidelberg, Germany 
4Institute for Immunology, Mainz, Germany 

Beta2 integrins are heterodimers consisting of one of four variable alpha subunits (CD11a-CD11d), paired with a 
constitutive CD18 beta subunit. In contrast to all other integrins, the beta2-integrin family is exclusively expressed on 
leukocytes. These integrins are essential  for intercellular interactions, transendothelial migration toward inflamed 
tissues and uptake of opsonized pathogens. Moreover, cytosolic tails of beta2 integrins, which may undergo 
phosphorylation, convey inside-out and outside-in signaling involved in cytoskeletal rearrangements, intercellular 
communication and leukocyte activation. Complete ablation of the gene locus Itgb2, coding for CD18, results in an 
immuno-compromised state, termed leukocyte-adhesion deficiency type 1 (LAD1). LAD1 patients suffer from recurrent 
infections and are at higher risk of developing autoimmune diseases. So far only mice with a complete CD18 
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deficiency or CD18 hypomorphic mice (expressing CD18 at a low level) were available to study the relevance of beta2 
integrins for leukocyte function. We have generated mice that allow for the tissue-specific deletion of Itgb2 locus, 
enabling us to disentangle the importance of beta2 integrins for specific leukocyte populations.To investigate the 
relevance of β2-integrins for CD4+Foxp3+regulatory T (Treg) cell function, we generated mice lacking CD18 in FoxP3-
expressing Treg. Interestingly, even though CD18ΔFoxp3 mice display unaltered frequencies and organ distribution of 
Treg cells, they spontaneously develop psoriasiform skin inflammation and present with a systemic immune activation 
involving splenomegaly as well as lymphadenopathy. Ongoing experiments are focused to delineate the involvement 
of beta2 integrins in Treg cell differentiation, migration and function. Moreover, we aim to identify the molecular 
mechanisms that account for a CD18-dependent switch between a suppressive and a T helper cell (TH)17-biased 
Treg response. 

 
O66 
T helper lymphocytes of chronic inflammation are maintained by fatty acid oxidation and adapt to it through 
Twist1 
K. Hradilkova1, P. Maschmeyer1, K. Westendorf1, T. Kallinich1, S. L. von Stuckrad1, A. Radbruch1, H. D. Chang1 
1DRFZ Berlin, Cell Biology, Berlin, Germany 

Inflamed tissue is characterized by low availability of oxygen and nutrients. Yet, CD4+ T helper lymphocytes persist 
over time in such tissues ans probably contribute to the chronicity of inflammation. Here we show that these cells 
undergo specific metabolic adaptations  to the inflamed environment. We have analyzed the dependency on particular 
metabolic pathways of ex vivo isolated synovial and blood CD4+ memory/effector T cells of patients with juvenile 
idiopathic arthritis and of once and repeatedly stimulated CD4+ Th1 cells using pharmacological inhibitors. We have 
also investigated the role of the transcription factor Twist1 in regulating the metabolism of the CD4+ T cells.  We could 
show originally that PD1+ Th cells of JIA synovia survive on fatty acid oxidation, and express the E-box binding 
transcription factor TWIST1. Repeatedly restimulated murine Th cells, expressing Twist1 as well, require Twist1 to 
survive on fatty acid oxidation. In addition, Twist1 protects the cells against reactive oxygen species. Our studies 
demonstrate that TWIST1 is a master regulator of metabolic adaptation of Th cells to chronic inflammation and a 
target for their selective therapeutic elimination. 

 
 

 
 
Dendritic and myeloid cells I (O67-O72) 
 
O67 
Ontogenetic diversity of dendritic cells in early life 
B. Schraml1, N. Papaioannou1, N. Salei1, S. Rambichler1 
1Ludwig Maximilians University, Walter Brendel Centre for Experimental Medicine, Planegg Martinsried, Germany 

Introduction: Early life immune balance is essential for survival and establishment of healthy immunity in later life. 
Dendritic cells (DCs) are versatile controllers of immunity that in neonates are qualitatively distinct from adults. Why 
such age-dependent differences exist is unclear but newborn DCs are considered underdeveloped and functionally 
immature. 

Objectives: We aim to understand how DCs develop in different tissues of mice in early life. Additionally, we 
investigate whether ontogenetic aspects contribute to the functional differences between DCs in early and adult life. 
We further want to define the cell extrinsic and intrinsic signals that contribute to the functional differences between 
DCs in early and adult life. 

Materials & methods: We use mouse models that allow for lineage tracing and visualization of DCs and other 
mononuclear phagocytes based on their ontogenetic descendance from committed precursors. Coupled to single cell 
technologies, transcriptomics and innovative imaging techniques we define cell type specific and age-dependent 
transcriptional programs and investigate the functions of DCs. 

Results: Ontogenetic tracing of conventional DC precursors in Clec9aCreRosaYFP mice allows for faithful identification 
of conventional DCs across tissues in steady state and inflammation based on YFP labelling. When analyzing these 
mice, we have found that splenic cDC2, defined as CD11c+MHCII+CD11b+ cells, which strongly label with YFP in adult 
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mice, exhibit a paucity in labelling in neonates. These data suggest an ontogenetic diversity of 
CD11c+MHCII+CD11b+ cells in early life. Transcriptional profiling and fate mapping has revealed that YFP-

CD11c+MHCII+CD11b+ cells derive from hematopoietic stem cells and, surprisingly, are related to the lymphoid branch 
of hematopoiesis. These cells also exist in other organs and preliminary data indicate that YFP+ and YFP- 
CD11c+MHCII+CD11b+cells in early life exhibit functional differences. 

Conclusion: We find an unappreciated ontogenetic heterogeneity of splenic CD11c+MHCII+CD11b+ cells in early life. 
We hypothesize that DCs in early life may not be functionally immature but rather that DC poiesis is developmentally 
regulated to help create essential age-dependent immune balance. 

 
O68 
Identification of a DC precursor population with pDC and cDC potential responding to endosomal TLR 
stimulation with increased pDC output 
A. Musumeci1, K. Lutz1, E. Dursun1, C. Sie2, C. Ziegenhain3, J. Bagnoli3, M. Lücken4, T. Korn2, W. Enard3, F. Theis4, 
A. Krug1 
1LMU Munich, Institute for Immunology, Planegg, Germany 
2Klinikum Rechts der Isar, Department of Experimental Neuroimmunology, Munich, Germany 
3LMU Munich, Anthropology & Human Genetics, Martinsried, Germany 
4Helmholtz Zentrum München, Institute for Computational Biology, Neuherberg, Germany 

Introduction: Plasmacytoid DCs (pDCs) are a subset of DCs highly specialized in recognition of viruses and rapid 
production of large amounts of type I interferons (IFN). Being short lived and non-proliferative, these cells are 
continuously replenished from both myeloid and lymphoid progenitors in the bone marrow (BM). We have identified a 
population of pDC-like precursor cells in murine BM, which respond to TLR-7 and -9 ligands and produce type I IFNs, 
but retain plasticity to differentiate into conventional DCs (cDCs). 

Objectives: We investigated whether this DC precursor plasticity is a result of oligopotency, whereby individual cells 
can have different cell fates instructed by external stimuli, or subset-specific commitment established at earlier stages 
of differentiation. 

Materials & Methods: Murine DC precursor subsets were characterized by transcriptome analysis. Their cell fate 
commitment was investigated by differentiation assays in vitro and in vivo under steady state and inflammatory 
conditions. DC precursor and progenitor populations were subjected to single cell RNA-sequencing and analyzed by 
cell clustering and trajectory inference methods. 

Results: Within the Siglec H+ CCR9low pDC-like precursor population, two subsets were distinguished by differential 
gene expression (DEG) and enrichment of specific transcription factor binding motifs in DEG modules. scRNAseq 
analysis confirmed the relationship of the B220hi subset with pDCs and of the B220lo subset with pre-cDCs, revealing 
further heterogeneity within the latter population. Whereas the B220hi subset was largely committed to pDCs, the 
more proliferative B220lo subset gave rise to both pDCs and cDCs in vitro and in vivo. Addition of GM-CSF favoured 
cDC generation, while TLR9 stimulation promoted pDC differentiation of these subsets in vitro. The effect of CpG-A 
was dependent on MyD88 expression in the precursors, but not stromal cells, and could be mimicked by IFN-a. 

 

 
Conclusion: In line with previous findings, we observe a high degree of pre-commitment in DC precursors. However, 
a subset of proliferative precursors with pDC and cDC fate is responsive to endosomal TLR activation which promotes 
pDC output. This could be a mechanism for rapid replenishment of pDCs in viral infections. 

 
O70 
The C5a/C5a receptor 1 axis controls pulmonary tolerance at the level of pulmonary CD11b+conventional 
dendritic cells. 
K. Antoniou1, T. Vollbrandt2, H. Singh3, J. Köhl1,2,4 
1University of Lübeck, Institute for systemic inflammation research, Lübeck, Germany 
2University of Lübeck, Cell analysis core facility, Lübeck, Germany 
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3University of Pittsburg, Systems Immunology, Pittsburg, United States 
4Cincinnati Childrens Hospital, 3Division of Immunobiology, Cincinnati, United States 

Introduction: Pulmonary CD11b+conventional dendritic cells (cDC) are the main drivers of CD4+ T cell activation in 
allergic asthma. The mechanisms controlling this activation are still elusive. Previously, we found a protective role for 
C5a-mediated C5a receptor 1 (C5aR1) activation during allergen sensitization. Here, we determined the impact of 
locally-produced C5a from pulmonary CD11b+cDCs on allergen-induced T cell proliferation.  

Materials and methods: House-dust-mite and ovalbumin (OVA) were intratracheally administered to Balb/c mice. 
After 24h, lin-CD11c+CD11b+MHC-II+CD64-cDCs were sorted based on the expression of C5aR1 and used for 
functional and RNAseq analyses. Results: We found two distinct CD11b+cDC populations that were either C5aR1+ 
(75%) or C5aR1- (25%). Both CD11b+cDCs were co-cultured with CD4+ T cells from DO11.10RAG2-/- mice. 
Proliferation was assessed after 4d of co-culture. Importantly, C5aR1- but not C5aR1+cDCs induced strong T cell 
proliferation in response to in vitro OVA exposure. MHC-II and CD40 costimulatory molecule expression was 
significantly lower in C5aR1+ than in C5aR1-cDCs which was associated with a lower frequency of interactions 
between C5aR1+cDCs–CD4+ T cells in comparison to the C5aR1-cDCs-CD4+ T cells. Further, we observed strong 
intracellular protein expression of C5a in both CD11b+cDCs upon ex vivo OVA pulsing. RNAseq analysis revealed 94 
genes that were 2-10-fold higher expressed in C5aR1+ than in C5aR1-cDCs affecting complement activation and 
gene regulation among others. Impaired T cell proliferation induced by C5aR1+cDCs was significantly rescued in 
response to in vitro C5aR1 blocking, which was associated with increased CD40 expression. The in vitro blocking of 
both C5aR1 and CD40-CD40L interactions, on the C5aR1+cDCs resulted in weak T cell proliferation. In vitro blockade 
of CD40-CD40L interactions on the C5aR1-cDCs, resulted in weak CD4+ T cell proliferation only when MHC-II was 
limited in vitro or low concentration of OVA323-339 was used. Discussion: Thus, we propose a model in which OVA-
induced paracrine C5a generation in pulmonary CD11b+cDCs controls tolerance towards aeroallergens. Activation of 
C5aR1 in CD11b+cDCs promotes a pathway that downregulates expression of CD40 keeping OVA-specific T cell 
proliferation by CD11b+cDCs low. Suppression of C5aR1 signaling on CD11b+cDCs releases the break and results in 
CD40 upregulation and strong OVA-driven T cell proliferation and allergic asthma development. 

 
O71 
BATF dampens type I interferon expression in plasmacytoid dendritic cells 
S. Ali1,2,3, R. Mann-Nüttel1, J. Alferink2,3, S. Scheu1 
1Institute of Medical Microbiology and Hospital Hygiene, Heinrich-Heine-University of Düsseldorf, Düsseldorf, 
Germany 
2Cluster of Excellence EXC 1003, Cells in Motion, University of Münster, Münster, Germany 
3Department of Psychiatry, University of Münster, Münster, Germany 

Introduction: BATF (Basic leucine zipper transcription factors, ATF-like) coordinates multiple aspects of B and T cell 
function including differentiation, proliferation, metabolism, and effector functions in infection and immunity. In recent 
transcriptome analyses we found Batf differentially expressed in interferon (IFN) β-producing plasmacytoid dendritic 
cells (pDCs). In pDCs, so far, no expression or function has been described for BATF. 

Objectives: Characterizing the expression and functional implications of BATF in pDCs. 

Materials & methods: We applied microarray hybridization and quantitative RT-PCR to identify differentially 
expressed genes in IFNβ-producing pDCs. Different cell populations in bone marrow and lymphoid organs of wild type 
or Batf knockout mice were characterized by FACS. Expression of Type I IFN was measured by ELISA or flow 
cytometry. Next generation sequencing (NGS) and quantitative RT-PCR were performed respectively for the 
identification and confirmation of BATF induced gene expression in pDCs. BATF ChIP-Seq was used to characterize 
the BATF target gene sequences in pDCs. 

Results: Using IFNβ/YFP reporter mice we found that BATF is highly expressed in IFNβ-producing splenic and bone 
marrow (BM) derived pDCs. Upon CpG stimulation maximum Ifnb expression precedes the maximum Batf expression 
in pDCs. In order to study the effect of BATF on expression of type I IFN we employed Batf deficient mice. In 
comparison to wildtype littermates BM-derived pDCs from Batf- deficient mice produce increased amounts of IFNα 
and IFNβ at mRNA and protein levels after CpG stimulation. Our data suggest a modulatory role of BATF in the pDC 
dependent IFN response. In agreement with the in vitro data Batf-/- mice show higher serum levels of type I IFN after 
LCMV infection as compared to WT animals. Therefore, we hypothesize that BATF regulates the type I IFN response 
in innate immune defense. Multiomics data suggesting the molecular mechanisms underlying the BATF mediated 
regulation of type I IFN expression will be presented. 
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Conclusion: We define the differential expression of Batf in IFNβ-producing pDCs with a modulatory role in the 
regulation of type I IFN expression in pDCs. Our data point to a so far unrecognized role of BATF in pDC dependent 
type I IFN responses suggesting an importance of BATF in anti-infectious immune responses and IFN mediated 
autoimmunity 

 
O72 
Assessment of escape from X chromosome inactivation on the single cell level in human pDCs 
S. H. Hagen1, J. Hennesen1, S. M. Ziegler1, M. Altfeld1,2 
1Heinrich Pette Institute, Virus Immunology, Hamburg, Germany 
2University Medical Center Hamburg-Eppendorf, Institute of Immunology, Hamburg, Germany 

Introduction: Following Toll-like receptor (TLR)7 stimulation plasmacytoid dendritic cells (pDCs) of females have a 
significantly higher percentage of Interferon(IFN)α-producing pDCs than males. This higher IFNα production in 
females has been suggested to contribute to sex-specific differences in the manifestations of infectious diseases and 
autoimmune diseases (e.g. SLE). Factors underlying these sex dimorphisms in immunity include genetics, sex 
hormones and exposure to environmental factors. Genetic differences between women and men are mainly due to a 
different distribution of chromosomes, with females possessing two X chromosomes. TLR7 escapes X chromosome 
inactivation (XCI) in some female pDCs, leading to biallelic expression of TLR7 in those cells. The functional 
consequences of TLR7 escape from XCI in pDCs remain unknown.  

Question: The aim of this project was to investigate on the single cell level whether pDCs with escape from XCI in 
TLR7 have a superior capacity of transcribing IFNα mRNA.  

Methods: Healthy female donors were typed for heterozygosity of the TLR7 SNP rs3853839. Freshly isolated PBMCs 
of heterozygous females were collected and stimulated with the TLR7/8 agonist CL097. Subsequently pDCs were 
isolated via FACS and cDNA of single pDCs was obtained using the Fluidigm C1 technology. The expression of 
mRNA with or without the SNP enabled determination of mono- or biallelic expression pattern of TLR7 within the 
single pDC. In the same pDCs, mRNA expression levels of TLR7, IFNα subtypes and other genes were assessed via 
qPCR.  

Results and Conclusion: Studies in three females heterozygous for TLR7 SNP rs3853839 showed that 19 - 37% of 
pDCs display biallelic expression of TLR7, using data from 176 single cells. The levels of TLR7 mRNA were higher in 
cells with biallelic compared to monoallelic TLR7 expression. In addition, multiple IFNα mRNA subtypes were 
expressed at higher levels in pDCs with biallelic compared to monoallelic expression of TLR7 following CL097 
stimulation. These data demonstrate that on the single cell level escape from XCI can contribute to stronger IFNα 
transcription by female pDCs. 

 
 

 
 
Regulatory and helper T cells I (O74-O78) 
 
O74 
Tissue-specific and tissue-unspecific mechanisms on memory T helper cell maintenance 
T. Y. Wu1, M. Mursell1, K. Tokoyoda1 
1DRFZ, Berlin, AG Tokoyoda, Berlin, Germany 

Question: Memory T helper (Th) cells are critical for long-lasting protective immunity. In a systemic immune 
response, memory Th cells are maintained mainly in the bone marrow (BM) and also in the spleen. However, it 
remains unknown how, by which survival signals, they are maintained in the BM and spleen. Here we show tissue-
specific and tissue-unspecific mechanisms on the maintenance of memory Th cells in vivo. 

Methods: The effect of serological and genetic ablation/neutralization of cell populations, cytokines and adhesion 
molecules on the maintenance of memory Th cells in the BM and spleen were assessed by flow cytometry and 
confocal microscopy. 
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Results: BM but not splenic memory Th cells are depleted by neutralization of integrin and inhibition of integrin-
associated kinase, while splenic but not BM memory Th cells are depleted by ablation and neutralization of IL-7 signal. 
The maintenance of memory Th cells in both tissues was commonly organized by regulatory T cells via BM stromal 
cells. Furthermore, an injection of anti-CD20 antibody expands the number of memory Th cells in the BM and spleen 
in an antigen-independent manner, due to not depletion of B cells but bystander activation by macrophages. 

Conclusion: Memory Th cells are maintained by tissue-specific mechanisms; adhesion-dependent maintenance in 
the BM and cytokine-dependent maintenance in the spleen. A certain activation signal in macrophages provides the 
expansion of memory Th cell pool in the BM and spleen. 

 
O75 
Identification of nonlymphoid-tissue regulatory T cell precursors 
M. Delacher1,2,3, C. Imbusch4, A. Hotz-Wagenblatt4, J. P. Mallm4, K. Bauer4, D. Riegel5, A. Rendeiro6, S. Bittner5, L. 
Sanderink5, A. Pant5, K. Braband4, B. Echtenachter5, P. Hoffmann5, M. Edinger5, C. Bock6, M. Rehli5, B. Brors4, C. 
Schmidl5, M. Feuerer1,2,3 
1Regensburg Center for Interventional Immunology, Chair for Immunology, Regensburg, Germany 
2University Regensburg, Chair for Immunology, Regensburg, Germany 
3University Hospital Regensburg, Chair for Immunology, Regensburg, Germany 
4German Cancer Research Center, Heidelberg, Germany 
5Regensburg Center for Interventional Immunology, Regensburg, Germany 
6CeMM Research Center for Molecular Medicine, Vienna, Austria 

Regulatory T cells (Treg  cells) are important mediators of peripheral tolerance, and their absence leads to 
catastrophic autoimmunity in men (IPEX) and mice (Scurfy). Treg cells are characterized by both expression of the 
hallmark transcription regulator Foxp3 and a unique epigenetic profile. Treg cells are critical to maintain self-tolerance. 
They modulate the functions of different immune cells, thereby affecting a variety of conditions, including 
autoimmunity, cancer, allergy, infection and inflammation. In recent years it became evident that in addition to these 
immunoregulatory properties, highly specialized Treg cells in non-lymphoid tissues are important to promote organ 
homeostasis and tissue repair. In particular, the release of the EGF-like growth factor Amphiregulin by tissue-resident 
Treg cells during wound repair suggested such a function. But how and where do Treg cells specialize into this tissue 
regenerative population found in non-lymphoid tissues? Recently, we identified a common population of tissue-
homeostasis promoting Treg cells via genome-wide epigenetic and transcriptional profiling (Delacher et al., Nature 
Immunology 2017). In addition, we could describe the transcription factor dependency of this population (Delacher et 
al., Nature Communications 2019). Now, using state-of-the-art molecular tools like scRNA and scTCR sequencing as 
well as ATAC profiling and other methods, we identified progenitors of these non-lymphoid tissue Treg  cells in spleen 
and lymph nodes and revealed their molecular path of differentiation. We identified critical transcription factor profiles 
and performed developmental kinetics in-vivo. Our study fills a critical gap in understanding nonlymphoid-tissue Treg 
cell differentiation and provides means to harness their potential for regenerative medicine in future applications. 

 
 
O76 
Influenza A virus-induced thymic atrophy results in an enhanced differentiation of regulatory T cells with a 
reduced TCR repertoire diversity 
S. Floess1, Y. Elfaki1, P. A. Robert2, C. Binz3, C. S. Falk4, I. Prinz3, M. Meyer-Hermann2, J. Huehn1 
1Helmholtz Centre for Infection Research, Experimental Immunology, Braunschweig, Germany 
2Helmholtz Centre for Infection Research, Systems Immunology, Braunschweig, Germany 
3Hannover Medical School, Institute of Immunology, Hannover, Germany 
4Hannover Medical School, Institute of Transplant Immunology, Hannover, Germany 

Foxp3+ regulatory T cells (Tregs) are crucial for the maintenance of self-tolerance and regulation of inflammatory 
responses against pathogens. Influenza A virus (IAV) infection has been reported to cause transient thymic involution. 
However, the impact of IAV-induced thymic atrophy on thymic Treg development is not known. Here, we generated 
kinetic data to describe the impact of IAV infection on thymic Treg development. While the absolute number of all 
major thymocyte subsets decreased significantly in thymi from IAV-infected mice compared to PBS-treated controls, 
the thymic Treg population was hardly affected, resulting in significantly increased Treg frequencies upon IAV-induced 
thymic atrophy. The high-resolution data were used to generate a mathematical model, which suggested several 
mechanisms accounting for the relative Treg increase. While a lower susceptibility of Tregs to apoptosis could be 
experimentally excluded, we demonstrated using RAGGFP reporter mice that the increase in thymic Treg frequency 
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maps to newly produced thymocytes, a process that correlated with significantly increased TGF-β levels within 
atrophied thymi. Surprisingly, the IAV-induced increase in thymic Treg frequencies was associated with a reduced 
TCR repertoire diversity not only within the newly produced Tregs, but also within their conventional counterparts. 
Taken together, our data suggest that IAV-induced thymic atrophy fosters an increased generation of thymic Tregs 
with a limited TCR repertoire, which preserves their absolute numbers within the atrophied thymus. 

 
O77 
Functional CRISPR dissection of gene networks controlling human regulatory T cell identity 
K. Schumann1, S. Raju2, A. Marson2 
1Technical University Munich, Institute for Medical Microbiology, Immunology and Hygiene, München, Germany 
2University of California, San Francisco, San Francisco, United States 

Regulatory T cells (Tregs) play a critical role in human immune homeostasis by suppressing inflammation and 
autoimmunity. Tregs must maintain suppressive functions even in pro-inflammatory microenvironments, and this 
maintenance is in large part controlled by transcriptional regulation. The transcription factor (TF) FOXP3 is known to 
be crucial for establishment and maintenance of Treg identity. The complete set of critical transcription factors in 
human Tregs and their downstream transcriptional targets remain unknown. Here we used both novel pooled as well 
as arrayed Cas9 ribonucleoprotein (RNP) screens in primary human Tregs under pro-inflammatory conditions to 
identify TFs that regulate expression of key Treg and effector T cell markers. We then deeply profiled a subset of 
these TFs by single cell RNA sequencing (scRNA-seq) of edited human Tregs, revealing distinct gene modules that 
preserve Treg transcriptional identity. These modules highlighted key genes of Treg functions regulating cytokine 
secretion, transcriptional regulation and metabolism in Tregs. We find that FOXP3 and PRDM1 individually regulate 
independent gene modules, while FOXO1 and IRF4 co-repress their own. We have also discovered that HIVEP2—
which has not been previously implicated in Treg functions—participates with SATB1 in co-activating yet another gene 
module. By identifying key genetic programs controlled by individual TFs that shape Treg identity, we gain knowledge 
that could be used to ultimately engineer Treg-based cell therapies. 

 
O78 
Accumulation of tissue Tregs due to dendritic cell specific ablation of RelB protects from autoimmune 
inflammation 
A. L. Geiselhoeringer1, M. Potthast1, N. Andreas2,3, G. Garg4, R. de Jong1, J. Riewaldt5, D. Russkamp1, M. Riemann2, 
J. P. Girard6, S. Blank1, K. Kretschmer5, C. Schmidt-Weber1, T. Korn4, F. Weih2, C. Ohnmacht1 
1Helmholtz Center Munich/ Technical university of Munich, Center of Allergy and Environment (ZAUM), Neuherberg / 
Munich, Germany 
2Leibniz Institute on Aging –Fritz Lipman Institute (FLI), Research Group Immunology, Jena, Germany 
3Jena University Hospital, Institute of Immunology, Jena, Germany 
4Technical University of Munich, Klinikum Rechts der Isar, Department of Neurology, Munich, Germany 
5Technical University Dresden, Molecular and Cellular Immunology/Immune Regulation, DFG-Center for Regenerative 
The rapies Dresden (CRTD), Center for Molecular and Cellular Bioengeneering (CMCB), Dresden, Germany 
6Université de Toulouse, Institut de Pharmacologie et de Biologie Structurale (IPBS),NRS, UPS, Toulouse, Germany 

Introduction: Foxp3+ regulatory T cells (Tregs) are well-known immune suppressors in various settings. Lately, more 
and more evidence is provided for the existence of several subtypes of Tregs that differ in their transcription factor 
profile as well as in their functionality. But little is known about the signaling pathways in dendritic cells (DCs) that are 
crucial to prime such different Treg qualities. 

Objectives: We thought to elucidate whether and how the alternative NF-κB pathway in DCs can influence Treg 
quality and quantity. Furthermore, we aimed to prove functional consequences of altered Treg phenotypes in vivo and 
analyze underlying mechanisms in vitro. 

 

 
Materials & methods: To address those questions, we are using a CD11c-Cre x RelB flox mouse model, multi-color 
FACS, RNA-seq and the experimental autoimmune encephalomyelitis (EAE) model. 
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Results: Deletion of RelB in DCs results in an impaired oral tolerance induction and a marked type 2 immune bias 
among accumulated Foxp3+ Tregs reminiscent of a tissue Treg signature. Those Tregs are fully functional, expand 
independently of IL-33 and lead to an almost complete protection from experimental autoimmune encephalomyelitis. 

Conclusion: RelB-dependent pathways in DCs are an attractive target for treatment of autoimmune diseases but may 
come at risk for reduced immune tolerance in the intestinal tract. 

 
 

 
 
Complement (O79-O84) 
 
O79 
Functional Consequences of Dual Gene Deletion of C5aR1 plus C5aR2 during Bacterial Pneumonia 
S. Walachowski1, M. Dudek1, L. Eshkind2, J. P. Mizgerd3, M. Bosmann3 
1Center for Thrombosis and Hemostatis, University Medical Center Mainz, Experimental reseach department, Mainz, 
Germany 
2Transgenic Facility Mainz, Johannes Gutenberg University, Mainz, Germany 
3Pulmonary Center, Department of Medicine, Boston University School of Medicine, Boston, Massachusetts, 02118, 
United States 

Introduction: Bacterial pneumonia is a life-threatening infection with the risk of acute respiratory failure and 
subsequent death. The complement system participates in the clearance of encapsulated bacteria such as 
Streptococcus pneumoniae, which is a common pathogen for pneumonia. Yet, it is not entirely clear whether C5 and 
its activation product C5a have beneficial or detrimental effects on the outcome of S. pneumoniae infection. C5a is 
viewed as a potent chemoattractant. It binds to its two homologous C5a receptors (C5aR1 and C5aR2). 

Objectives: The extent of functional overlap, role distribution and synergisms between C5aR1 and C5aR2 remain 
enigmatic. A critical barrier in the field has been the absence of mice with dual deletion of both receptors, which are 
encoded as adjacent genes on chromosome 7. C5aR1/C5aR2 double-knockout mice could help to close some critical 
knowledge gaps. 

Materials And Methods: We used CRISPR/Cas9 guided gene editing combined with zygote/pronucleus 
microinjections in C57BL/6J mice to generate a C5aR1/C5aR2 double-knockout strain. As functional studies, we 
performed intra-tracheal injections of recombinant mouse C5a or intranasal injections of S. pneumoniae TIGR4. 

Results: More than 50 offspring mice were obtained and PCR-based screening identified one male founder mouse. 
This founder mouse was backcrossed for several generations. Sanger sequencing confirmed a 12.6 kB deletion of the 
coding regions of C5aR1 (Exon 2) and C5aR2 (Exon 1+2). Absence of gene expression was confirmed by RT-qPCR 
and flow cytometry. This new mouse strain [C57BL/6J-Del(7C5ar2-C5ar1)1Bosm; or C5aR1/2-/-] is viable and fertile. 
The airway influx of Ly6G+SiglecF- neutrophils by recombinant C5a was abrogated in C5aR1/2-/- double-knockout 
mice. Surprisingly, the dual genetic absence of C5a receptors was associated with a much higher build-up of 
neutrophil numbers in alveolar spaces after S. pneumoniae TIGR4 infection. 

Conclusion: The C5aR1/2-/- double-knockout mice provide a powerful new tool to study putative synergisms and 
redundancies of C5a receptors in immunology. The requirement of C5a as a chemoattractant for promoting neutrophil 
migration to the site of bacterial infection may be different than previously assumed. 

 
O80 
C5a activates inflammatory eosinophils to drive house dust mite-mediated experimental allergic asthma 
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Introduction : Severe asthma is frequently associated with high eosinophil numbers. In the naive mouse lung, 
resident eosinophils (rEOS) occur. In experimental allergic asthma, an additional subset of inflammatory EOS (iEOS) 
is recruited. Previously it was shown that the complement cleavage product C5a can activate EOS in different ways. 

Objectives : We aimed to determine the role of the C5a/C5aR1 axis in iEOS recruitment and activation in the context 
of experimental allergic asthma development. 

Materials & methods: We used models of house-dust-mite (HDM)-induced allergic asthma and interleukin (IL)-33-
induced airway inflammation that recapitulates several features of allergic asthma, including airway 
hyperresponsiveness (AHR), mucus secretion and inflammatory cell infiltration. Further, we adoptively transferred 
sorted in vitro HDM-pulsed iEOS from wildtype and C5ar1-/- mice to assess their impact on asthma development 

Results: Upon repeated i.t. HDM or IL-33 exposure, iEOS accumulated in large numbers in the lung tissue and the 
airways. Further, some iEOS migrated to draining mediastinal lymph nodes (mLN). Our data suggest that lung iEOS 
derive from SiglecF+CD125lo EOS in the bone marrow which already transform into CD101+CD11clo iEOS in the blood. 
Importantly, iEOS took up antigen more efficiently than rEOS, localized in the airways close to the T cells, and 
increased costimulatory molecules expression while homing to the mLNs. These data suggest that iEOS could serve 
as antigen presenting cells (APC). Clearly, HMD-induced iEOS triggered T cell proliferation in vitro and induced Th2-
cytokine driven allergic asthma in vivo. In addition, iEOS expressed higher levels of C5aR1 compared to rEOS in 
allergen-induced allergic asthma. In C5ar1-/- mice, the recruitment of iEOS to mLN was significantly reduced and the 
upregulation of costimulatory molecules was abrogated. Further, adoptive transfer of sorted, HDM-pulsed C5ar1-/- 
iEOS into wt recipient mice resulted in lower AHR and airway inflammation when compared to transfer of wt iEOS. 

Conclusion: Our findings demonstrate that iEOS can drive maladaptive Th2 cell-mediated experimental asthma. 
C5aR1 is highly expressed on iEOS and controls their migration from the lung to draining mLNs and the upregulation 
of costimulatory molecules. Also, C5aR1 activation on iEOS promotes the development AHR and airway inflammation 
in vivo suggesting that C5aR1 may serve as a novel target in eosinophilic asthma treatment. 

 
O81 
Complement terminal pathway activation in absence of C5 convertases 
M. Mannes1, A. Dopler1, C. Schmidt1 
1Ulm University, Ulm, Germany 

C5 activation is the initiation point of the terminal pathway and occurs by proteolytic processing of C5 into C5a and 
C5b. The latter recruits the components C6-C9 to assemble the lytic pore complex C5b-9 (termed membrane attack 
complex, MAC) that inserts into cell membranes. A requirement of C5 activation is the forceful activation of the 
complement cascade leading to high levels of C3b deposition to facilitate the assembly of C5 convertases (C4b2a3b, 
C3bBb3b, C3bBb3bP).      

Recently, we demonstrated that several C5 inhibitors either approved or trialled for clinical use reduce but fail to 
completely inhibit terminal pathway activity. Here we set out to uncover the mechanism of this residual C5 activity in 
presence of excess amounts of stoichiometric C5 inhibitors (e.g. Eculizumab, Coversin) and elucidated several novel 
features of C5 activation with important implications for our fundamental understanding on C5 activation as well as its 
clinical inhibition. 

Using haemolytic assays with purified components we show that the fluid phase convertase C3bBb is sufficient for C5 
cleavage as long as C5 is captured and primed on surfaces containing C3b deposition. On surfaces with dense C3b 
deposition C5 activation occurs even in complete absence of complement convertases (or other enzymes) indicating a 
conformation reorientation of C5 that is induced purely by interaction with the surface fixed C3b molecules. This 
implies that C5 can adopt a C5b-like conformation that resembles C3(H2O) and thus may be termed C5(H2O). We 
proved the existence of C5(H2O) on cell surfaces by flow cytometry: adding C5, C6 and C7 to C3b opsonised 
erythrocytes allowed to detect surface fixed C5 on the cells with the highest C3b density via fluorescently labelled 
Eculizumab or via anti-C5a antibodies. After addition of C8 and C9 to these latter cells, the population positive for C5 
and C5a lysed demonstrating that the C5(H2O) fixed on the C3b opsonised surface remains functional. Importantly, 
conformational activation of C5 by C3b clusters could not be inhibited by single stoichiometric C5 inhibitors explaining 
the mechanism of residual C5 activity.   
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In conclusion C5 activation on highly dense C3b surfaces occurs in absence of proteolytic cleavage via conformational 
changes which cannot be inhibited by single stoichiometric C5 inhibitors.   

 
O82 
Complement and microvesicle interaction influences the inflammatory response during polytrauma 
E. Karasu1, J. Demmelmaier1, R. Halbgebauer1, D. Braig2, S. Eisenhardt2, M. Huber-Lang1 
1Institute of Clinical and Experimental Trauma-Immunology, Ulm, Germany 
2Division of Reconstructive Microsurgery,University of Freiburg Medical Centre, Department of Plastic and Hand 
Surgery, Freiburg, Germany 

Introduction: It is well established that polytrauma (PT) leads to an early and excessive activation of the complement 
system. The resulting complementopathy and impairment of cellular defense systems are associated with a poor 
outcome. Previously described as platelet dust, microvesicles (MVs) have gained emerging importance in the 
research field of inflammation. Besides cellular communication, MVs can transfer cargoes consisting of lipids, 
peptides, RNA, and sugars, and thereby are able to influence recipient cell functions. Current data indicate that MVs 
are also involved in complement activation with a dramatic influence on inflammation after PT. 

Objective: The objective of our study was to characterize MVs from PT patients. We hypothesized an interaction 
between MV shedding and complement activity, and we aimed to identify the involved molecular mechanisms 
especially after PT. 

Patients and Methods: A prospective clinical study was conducted in patients after PT (ISS≥ 32) and healthy 
volunteers. The study was approved by the Independent Local Ethics Committee of the University of Ulm, no. 94/14. 
Blood was obtained upon admission to the ER and 4h, 12h, 24h, 48h, 120h and 240h after trauma. For MV studies, 
flow cytometry was used by defining a MV-specific gate. PMNs and PBMCs were isolated from healthy donors by 
Ficoll density centrifugation.  

Results: Polytrauma patients showed a significantly altered MV shedding pattern and exhibited increased numbers of 
platelet-, PMN- and PBMC-derived MVs compared to healthy donors. Furthermore, complement C5aR and C3aR 
were significantly present on shed MVs. In concordance, the C5aR was time-dependently decreased on human 
granulocytes after PT, whereas C5aR expression was significantly increased on MVs. In vitro assays with PMNs 
confirmed that stimulation with C5a significantly increased PMN-derived MVs harboring the C5aR, which abolished in 
the presence of an antagonist for C5aR. Moreover, MVs from PT patients contain significantly more CRP on their 
surfaces. In vitro assays confirmed that CRP-bound MVs are able to bind complement C1q. 

Conclusion: The data are indicative of a so far unknown interaction between the complement system and MV 
shedding. Complement can activate MV shedding and vice versa.  Therefore, targeting the complement-MV 
interaction may represent a promising therapeutic approach to restore the imbalanced inflammation in PT. 
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Fig.1: Complement-MV interaction during inflammation. 

Figure 1 
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Of mice and men: a novel "humanized" mouse model reveals evolutionary functional preservation of immune 
adherence 
S. Broadley1, H. Ulrich1, J. Ritter1, P. König2, M. Van Lookeren-Campagne3, E. Janssen4, A. Verschoor1 
1University of Lübeck, ISEF, Lübeck, Germany 
2University of Lübeck, Institute of Anatomy, Lübeck, Germany 
3Genentech, Immunology Department, San Francisco, United States 
4Cincinnati Children’s Hospital, Division of Immunobiology, Cincinnati, United States 

Introduction: The immune system has multiple mechanisms in place to quickly and efficiently clear foreign, unwanted 
or infectious materials from the bloodstream. One such mechanism is "Immune Adherence" (IA), which targets 
complement-opsonized circulating (antigenic) materials to platelets in rodents or erythrocytes in humans. This 
fundamental difference raised the question whether mice are an appropriate system to model human blood clearance 
processes. We previously showed in mice that IA to platelets creates "dual track" clearance of systemic bacteria, 
targeting the majority of circulating Listeria monocytogenes to liver Kupffer cells for efficient killing, while diverting a 
small porting of bacteria-associated antigenic material to splenic DC for the induction of antibacterial cytotoxic T cell 
responses. Our identification of GPIb as critical receptor for murine IA enabled us to replace GPIb-α on platelets 
though an AI receptor on mouse erythrocytes, effectively producing a novel "humanized IA" mouse model to study 
blood clearance processes in mice as they proceed in humans. 

Objectives: We here use a novel "humanized IA" mouse model to study the role of human IA on blood clearance 
processes and on the induction of adaptive immune responses to systemic bacterial infection. 

Materials & Methods: We combine intravital microscopy with flow cytometry and classical microbiology to 
qualitatively and quantitatively assess IA complexes and correlate bacterial localization to antibacterial immune 
responses. 

Results: As in wild-type (WT) mice with platelet IA, we find that "humanized IA" prolongs bacterial circulation and 
affects its distribution across phagocytes in liver and spleen. As in WT mice, complement receptor CRIg on Kupffer 
cells remains the main facilitator of hepatic clearance in the "humanized IA" model. In the spleen, IA ensures efficient 
bacterial targeting to CD8α+ dendritic cells and the generation of robust antibacterial cytotoxic T cell responses, 
regardless whether it is mediated though erythrocytes or platelets. 
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Conclusion: We describe a novel "humanized IA" mouse model and identify that systemic clearance and immunity 
are guided by IA, regardless whether it is mediated via platelets (mice) or erythrocytes (humans). Thus, our model 
revels functional preservation of IA throughout evolution, cell-types and across species. 

 
O84 
The expression of complement component C3 is specifically localized in endometrial ectopic tissue and is 
involved in the endometriotic lesion formation 
C. Agostinis1, S. Zorzet2, M. Botto3, V. Borelli2, F. Romano1, G. Ricci1,2, R. Bulla2 
1Institute for Maternal and Child Health, IRCCS Burlo Garofolo., Obstetrics and Gynecology, Trieste, Italy 
2University of Trieste, Life Sciences, Trieste, Italy 
3Imperial College, Centre for Complement and Inflammation Research, Department of Medicine, London, United 
Kingdom 

Introduction: Endometriosis is a chronic condition that affects about 5-10% of women in fertile age and is 
characterized by pain and infertility; it is defined as the presence of functional endometrial tissue outside the uterine 
cavity. The most common locations for the ectopic implants are the ovaries, peritoneum and the utero-sacral 
ligaments. The hormonal cyclical bleeding of this tissue induces a condition of chronic inflammation. There are several 
theories about the pathogenesis of EM, but current evidence indicates that immune dysfunctions, in particular the 
upregulation of inflammatory pathway, help the implantation and survival of endometriotic lesions. Furthermore, 
numerous studies showed the pivotal role played by peritoneal mast cell in this disease. 

Objectives: Several groups demonstrated that the glandular epithelial cells found in endometriotic implants produce 
and secrete the complement component C3. The aim of this work was to confirm the presence of C3 in the ectopic 
tissue compared to the eutopic one, and investigate the role of C3 in the pathogenesis of endometriosis. 

Materials & Methods: We investigated by immunofluorescence, the expression of C3 on sections of endometriotic 
cysts and healthy uterus; we performed RT-qPCR experiments to highlight the synthesis of this C component at local 
level. We set up a murine in vivo model of endometriosis based on the injection of minced uterine tissue from a donor 
mouse, into the peritoneum of a receiving animal. We investigated the formation of endometriotic lesions in WT and 
C3 KO animals. 

Results: We confirmed the presence of C3 selectively in the ectopic and not in eutopic endometrium, and the local 
synthesis of C3 in endometriotic tissue. We observed a greater amount of cyst formation in the peritoneum of WT 
mice compared to C3 KO mice. 

Conclusion: We concluded that C3 can actually be considered a marker of endometriosis and that the local synthesis 
of this C component can promote the engraftment of the cysts. 

 
 

 
 
Neuroimmunology (O86-O90) 
 
O86 
Synaptic proteins and neuronal circuits involved in brain plasticity are modulated during relapsing-remitting 
experimental autoimmune encephalomyelitis.  
E. Marchese1, M. Valentini2, G. Di Sante2,3, V. Corvino1, F. Ria2,3, C. Sette1, M. C. Geloso1 
1Università Cattolica del Sacro Cuore, Institute of Anatomy and Cell Biology, Rome, Italy 
2Università Cattolica del Sacro Cuore - Fondazione Policlinico Universitario "A. Gemelli" IRCCS, Institute of General 
Pathology, Roma, Italy 
3Fondazione Policlinico Universitario A. Gemelli, Rome, Italy 

Cognitive decline (CD) is an emerging feature of Multiple Sclerosis (MS) patients, which worsens their quality of life 
and makes them more vulnerable to psychiatric illness than individuals with a purely physical disability. Impaired brain 
plasticity is emerging as an underlying cause of CD in both MS and its preclinical models. On this basis, we explored 
the impact of the disease in two brain structures deeply involved in cognitive processes, namely the hippocampus and 
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the prefrontal cortex (PFC), in the relapsing–remitting model of experimental autoimmune encephalomyelitis (RR-
EAE), in which inflammatory and demyelinating lesions extend also to rostral areas, closely resembling human MS 
lesions. Histological examination of samples from RR-EAE SJL mice sacrificed in the acute phase of the disease 
confirmed the presence of inflammatory infiltrates in both regions, accompanied by a concomitant increase of 
activated microglia. Furthermore, quantitative PCR (qPCR) analysis performed on total mRNA extracted from PFC 
and hippocampus of RR-EAE and CTRL animals demonstrated induction of genes encoding for inflammatory 
cytokines (Il1beta, Tnf and Il6) in RR-EAE mice (p<0.05, n=6). At the molecular level, we investigated the impact of 
EAE on the expression and splicing of synaptic proteins whose deregulation is associated with neurological diseases, 
including Neurexins (Nrxn1-3) genes, by PCR analysis. Notably, we observed selected splicing modulation of some 
presynaptic and postsynaptic genes in both brain regions of RR-EAE mice in the acute phase of the disease. 
Furthermore, qPCR analysis and immunocytochemistry followed by unbiased stereology revealed, in both PFC and 
hippocampus, that RR-EAE caused an increased expression of Parvalbumin (PV), marker of a subset of GABAergic 
neurons crucially involved in establishment of local circuitry required for cognitive functions. Interestingly, the 
increased expression of the PV gene, as well as the increased number of PV+- interneurons, were positively 
correlated with the expression of inflammatory cytokines (Pearson correlation, p<0.05). Our data reveal a complex 
and multilayered impact of EAE and inflammation on neuronal circuitry and highlight new possible targets for 
neuroprotective strategies in MS. 

 
O87 
CNS associated DCs sample and present myelin antigens in the steady-state to allow parenchymal T-cell 
entry 
S. Mundt1, D. Mrdjen1,2, S. Utz1, M. Greter1, B. Schreiner1,3, B. Becher1 
1University of Zurich, Institute of Experimental Immunology, Zürich, Switzerland 
2Stanford University, Department of Pathology, Palo Alto, United States 
3University hospital Zurich, Department of Neurology, Zurich, Switzerland 

The central nervous system (CNS) is under close surveillance by immune cells, which mediate tissue homeostasis, 
protection and repair. Dysregulated T-cell invasion as seen in neuroinflammatory diseases such as multiple sclerosis, 
leads to immunopathology and neurological disability. To invade the brain parenchyma, even activated T cells must 
encounter their cognate antigens (Ags) presented via local Ag-presenting cells (APCs) that reside at the border 
regions of the steady-state CNS. The nature of the cell type that can sample, process and present neuro-Ag to auto-
aggressive T cells is unknown. Here, we used a combination of high-dimensional single cell cytometry and conditional 
ablation of MHC class II molecules across potential CNS APCs to systematically characterize and interrogate each 
population for its ability to reactivate encephalitogenic T helper cells in vivo. We found that, in contrast to other CNS 
APCs, conventional dendritic cells (cDCs) are essential for licensing T cells to infiltrate the CNS parenchyma and to 
initiate the inflammatory cascade leading to neuroinflammation. 
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Figure 1 
 

 

 
O88 
Dietary tryptophan is required for homing and encephalitogenicity of auto-reactive T cells in a murine multiple 
sclerosis model  
J. Sonner1 
1University Hospital Hamburg-Eppendorf, Institute for Neuroimmunology and Multiple Sclerosis, Hamburg, Germany 

Multiple sclerosis (MS), the most common neurological disorder among young adults, is thought to be mainly driven by 
auto-reactive T cells that infiltrate the central nervous system (CNS). Recent data from preclinical studies suggest that 
impaired host-microbiota interaction in the gut may result in dysregulated systemic T cell responses contributing to 
autoimmune diseases in distant organs such as the CNS. The gut microbiota composition is highly influenced by 
specific dietary constituents. 

Here, we demonstrate that deprivation of a single amino acid – tryptophan (trp) - from the diet is sufficient to abrogate 
CNS autoimmunity using the murine experimental autoimmune encephalomyelitis (EAE) model. The essential amino 
acid trp has previously been identified as a potent modulator of local and systemic immune responses. Yet, we show 
that protection from neuroinflammation by dietary trp deprivation (DTR) is independent of classical trp-sensing 
pathways controlled by aryl hydrocarbon receptor (AHR) and general control non-derepressible 2 (GCN2). Abrogation 
of CNS autoimmunity was accompanied by impaired encephalitogenic T cell responses, as well as profound 
alterations in gut microbiota composition and expression of marker genes involved in immune activation locally in the 
colon. In line with this, protective effects of DTR were abrogated in germ-free (GF) mice. 

In conclusion, our data provide an important insight into the regulation of autoimmune neuroinflammation by a single 
essential dietary constituent and subsequent perturbations of gut microbiota homeostasis. This link may offer novel 
therapeutic strategies for protection from CNS autoimmunity. 
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O90 
Fate mapping reveals a Cxcr4-dependent immune response of monocytes to experimental stroke 
E. Mass1, Y. Werner2, T. Ulas3, K. Händler3, A. Horne3, K. Klee3, P. A. Kumar2, D. Schütz2, F. Saaber2, C. Redecker4, 
J. L. Schultze3, F. Geissmann5, R. Stumm2 
1Life & Medical Sciences Institute, Developmental Biology of the Innate Immune System, Bonn, Germany 
2Jena University Hospital, Jena, Germany 
3Life & Medical Sciences Institute, Genomics & Immunoregulation, Bonn, Germany 
4Lippe General Hospital, Lemgo, Germany 
5Memorial Sloan Kettering Cancer Center, New York, United States 

Tissue-resident and monocyte-derived macrophages are ontogenetically distinct components of the innate immune 
system. However, the assessment of their respective roles during inflammation is complicated by dynamic changes of 
the macrophage phenotype. We show that Cxcr4 is expressed in the hematopoietic stem cell (HSC) lineage, but is 
absent in most tissue-resident macrophages, including microglia. Exploiting this distinct expression pattern, we 
generated a novel Cxcr4-CreER mouse model allowing us to dissect the spatio-temporal and molecular responses of 
HSC-derived monocytes and microglia after stroke. Using conditional Cxcr4 ablation in HSC-derived cells, we found 
that Cxcr4 regulates monocyte recruitment to the infarct area and the expression of monocyte-specific pattern 
recognition and defense response genes after photothrombosis and transient middle cerebral artery occlusion 
(tMCAO). Cxcr4-deficiency affected the microglial response indirectly in both stroke models and deteriorated outcome 
after tMCAO, suggesting that monocytes are important for the initiation of tissue repair and that Cxcr4 is essential for 
the local innate immune response after brain injury. This ontogeny-based dissection of microglia and monocyte 
functions should help investigate the molecular responses and targeted therapies in inflammatory brain disorders. 

 
 

 
 
Autoimmunity and chronic inflammation II (O92-O96) 
 
O92 
Autoimmune hepatitis in mice is driven by local activation of autoreactive CD4 T cells in the liver and 
formation of ectopic lymphoid tissue  
M. Preti1, L. Schlott1, D. Luebbering1, D. Krzikalla1, A. L. Müller1, D. Schwinge1, S. Weidemann2, A. W. Lohse1, C. 
Weiler-Normann1, C. Schramm1, A. Carambia1, J. Herkel1 
1Universitätsklinikum Hamburg-Eppendorf, I. Medizinische Klinik und Poliklinik , Hamburg, Germany 
2Universitätsklinikum Hamburg-Eppendorf, Department of Pathology, Hamburg, Germany 

Introduction: Autoimmune hepatitis (AIH) is a chronic, inflammatory disease of the liver, associated with an adaptive 
immune response to liver antigens. 

Objectives: Our aim was to elucidate the mechanisms behind the loss of tolerance to liver antigens in AIH. 

Methods: We generated a mouse model of AIH that is characterized by hepatocellular expression of an MHC class II-
restricted CD4 T cell epitope of lymphocytic choriomeningitis virus (GP61-80) under control of the albumin promoter, 
and by abundance of cognate Smarta1 CD4 T cells recognizing GP61-80. 

Results: In these Alb-iGP_Smarta mice, autoreactive T cells were not deleted in the thymus, due to antigen 
ignorance, but accumulated in the liver. Accordingly, these mice spontaneously developed hepatitis with typical 
disease features of human AIH, including elevated IgG (4.0 vs. 0.9 mg/ml, p=0.0159), elevated serum transaminases 
(593.3 vs. 60.8 U/l, p=0.0325), antinuclear autoantibodies in 76% of the mice (titer>1:80, p=0.005), and lymphocytic 
periportal infiltrates with interface hepatitis (mHAI score 14/18, p=0.0079). AIH development was facilitated by 
pathogenic maturation of autoreactive CD4 T cells towards IFNg and TNF co-producers (38.3% vs. 4.2% of hepatic 
CD4), which seemed to occur within ectopic lymphoid structures in hepatic portal fields that transiently formed during 
the preclinical disease stage, showing the typical segregation of T and B cell zones, dendritic cell networks and high 
endothelial venules. In advanced disease, these lymphoid structures had disaggregated and merged into large, 
dispersed infiltrates. 
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Conclusions: Our findings indicate that AIH pathogenesis is driven locally in the liver by pathogenic maturation of 
previously ignorant autoreactive CD4 T cells. Transient formation of ectopic lymphoid tissue in the portal fields may be 
a relevant feature of early pathogenesis also in human AIH. 

 
O93 
Staphylococcus aureus-induced tissue resident memory T helper 17 cells (Trm17 cells) drive renal 
autoimmune disease 
D. Reimers1, C. Krebs1, M. Hellmig1, P. Bartsch1, H. J. Paust1, S. Klinge2, Y. Zhao3, H. Rohde4, S. Bonn3, U. Panzer1, 
H. W. Mittrücker2 
1University Medical Center Hamburg-Eppendorf, III. Medical Clinic and Polyclinic, Hamburg, Germany 
2University Medical Center Hamburg-Eppendorf, Institute of Immunology, Hamburg, Germany 
3University Medical Center Hamburg-Eppendorf, Department of Medical Systems Biology, Hamburg, Germany 
4University Medical Center Hamburg-Eppendorf, Department for Medical Microbiology, Virology and Hygiene , 
Hamburg, Germany 

Introduction: Tissue-resident memory T (TRM) cells comprise CD4+ and CD8+ memory T cells that reside in 
peripheral organs without recirculating. They provide rapid on-site immune protection against previous encountered 
pathogens. TH17 cells are important for the control of extracellular pathogens such as Staphylococcus aureus. 
However, TH17 cells are also associated with several autoimmune diseases like glomerulonephritis (GN) 

Objectives: We aim to clarify the contribution of TRM cells to renal autoimmunity. For this, we analyse the phenotype 
and function of kidney resident TH17 cells in human kidneys as well as in a mouse model for Staphylococcus aureus 
infection which we combine with models for renal autoimmune diseases. 

Materials & methods: To study resident renal T cells, we used a combined approach of flow cytometry, histology and 
single cell RNA-Sequencing. Human kidney tissue was obtained from tumour-nephrectomies. In mice, renal Th17 
cells were induced by S. aureus infection. GN was induced with the nephrotoxic sheep serum or by immunisation with 
a fragment of the α3 chain of type IV collagen. In addition, we used Listeria monocytogenes as second infection 
model. 

Results: We found a substantial population of CD4+ CD69+ TRM cells of the TH17 phenotype both in mouse and 
human kidneys, and operationally named them TRM17 cells. In the mouse model of S. aureus infection, we could 
induce accumulation of long-term persisting TH17 cells in the kidney. Induction of GN in mice which had recovered 
from S. aureus infection resulted in an enhanced renal TH17 response and development of a severe course of 
crescentic GN. In contrast, prior infection with Listeria monocytogenes, which causes a TH1 and CD8+ immune 
response, did not alter renal autoimmunity. By labelling renal cells, we were able to demonstrate that S. aureus 
induced TRM17 cells contributed to the enhanced local TH17 response in GN. In addition, depletion of TH17 cells 
after S. aureus infection or neutralization of IL-17A ameliorated GN in mice, demonstrating the major impact of 
resident TH17 cells in renal autoimmune disease. 

Conclusion: Our data shows the presence of tissue-resident TH17 cells in the kidney of humans and mice. Bacterial 
infection induced these TRM17 cells which subsequently contribute to renal autoimmune diseases. Thus, our results 
suggest that TRM cells have a previously unknown role in the organ-specific autoimmunity. 

 
O94 
Tissue resident T cells arise during chronic infection 
J. Cullen1, D. Zehn1 

1Technical University of Munich, Lehrstuhl für Tierphysiologie und Immunologie., Freising, Germany 

Introduction: Until recently, it was believed that during a chronic infection effector cells solely enter a terminally 
differentiatded state of dysfunction known as exhaustion. A recent study has highlighted the presence of a small 
subpopulation that behave with memory characteristics and to which we refer as "memory like" population. This 
population is capable of persisting in the absence of antigen and can be recalled. Based on this study, we became 
interest in addressing if not only circulating but also tissue resident memory T cells (TRMs) are formed in chronic 
infections.  Alongside, we are interested in characterizing the extend to which populations of resident CD8 T cells 
populations become are lodged in tissues. Tissue Resident populations have been shown to mediate long-lived 
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protective immunity at sites of pathogen exposure, and may represent a pool of cells that are contributing to the 
persistence of virus and tissue damage. 

Question: Do tissue resident populations form during chronic infection? 

Methods: To examine the differentiation of cells during a chronic infection we infect C57BL6 mice with Clone 13 
LCMV (Cl13) and compare to Armstrong LCMV (Arm). Additionally, we assess the effect of the level of antigen using a 
modified strain of Clone 13, in which less antigen is present but the viral load is unchanged (mixed). To prove the 
residency status of cells we use the well accepted methods of FTY720 administration, IV labeling and comparing the 
cells transcriptome to previously published datasets. 

Results: High frequencies of presumably resident population have been found in the liver, salivary glands and 
kidneys following each of the aforementioned infections. After Cl13 infection, these cells are phenotypically similar to 
those seen in the acute infection, and decreases are seen in this population when the amount of antigen is decreased 
in the mixed infection. 

Conclusions: TRM-like cells are produced during a chronic infection, which has warranted additional studies into the 
function, transcription and epigenetics of these cells. 

 
O96 
Roquin deficiency in T cells induces early stages of pancreatic cancer 
T. Raj1, J. Zöller2, D. Hu1, G. Bianco2, M. Heikenwälder2, V. Heissmeyer1,3 
1LMU Munich, BMC, Institute for Immunology, Planegg-Martinsried, Germany 
2German Cancer Research Center, Department of Chronic Inflammation and Cancer, Heidelberg, Germany 
3Helmholtz Zentrum München, Research Unit Molecular Immune Regulation, Munich, Germany 

Introduction: Our immune system not only prevents cancer development by eliminating transformed cells, it can also 
cause chronic inflammation driving tissue insult and carcinogenesis. Acute and chronic pancreatitis are strongly 
implicated in the development of pancreatic ductal adenocarcinoma (PDAC), the most frequent form of pancreatic 
cancer and one of the leading causes of cancer deaths worldwide.  

Objectives: To investigate how Roquin function in T cells prevents the development of autoimmune pancreatitis and 
the mechanisms by which it promotes the development of PanIN lesions. 

Material & methods: Pancreas pathology was assessed in mice with and without combined conditional ablation of 
Roquin-1 and Roquin-2 in T cells at the age of 5, 10 or 20 weeks. Spleens and pancreas draining lymph nodes were 
analysed for changes in lymphocytes that may lead to the observed pathologies. 

Results: We observed that Roquin deficiency in T cells caused chronic T cell activation and can lead to autoimmune 
pancreatitis, acinar–to–duct metaplasia (ADM) and formation of PanIN1A (pancreatic intraepithelial neoplasia) lesions 
in mice. Pancreatic damage increased with age, with half of the mice aged 10 – 20 weeks showing pathologic 
changes. Pancreata were infiltrated with inflammatory cells and pSTAT3 levels were strongly increased in immune as 
well as acinar cells, pointing towards a potential role of IL-6 mRNA deregulation in T cells as a driver of Roquin 
mediated pancreas pathology. Roquin-1/2 DKO mice produced autoantibodies against pancreatic antigens, 
suggesting an involvement of Tfh cells. Consistently, we detected strongly increased frequencies of Th17 and T 
follicular helper (Tfh) cells in draining lymph nodes, and increased Th17 and Tfh associated mRNAs in pancreas 
tissue. Importantly, combined genetic inactivation of the Roquin encoding alleles as well as of its target Ox40 lead to a 
partial rescue and an improved phenotype. 

Conclusions: We propose that mice with conditional Roquin deletion in T cells are a useful model to study how 
chronic inflammation and autoimmune pancreatitis trigger the development of neoplasia and pancreatic cancer. 
Currently, we are investigating whether chronic autoimmune pancreatitis is driven by Th17 or Tfh cells and whether 
Roquin deficiency works synergistically with the Kras mutation, a major driver of PDAC development. 
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Dendritic and myeloid cells II (O99-O102) 
 
O99 
Effect of lipid metabolism on monocyte-derived DC maturation and functional interaction with effector cell 
C. Massa1, B. Seliger1 
1Martin Luther University Halle-Wittenberg, Institute of Medical Immunology, Halle (Saale), Germany 

Introduction. Dendritic cells (DC) are professional antigen presenting cells playing a central role in the development 
of immune responses and have been therefore implemented as vaccine either as monotherapy or in combination with 
other treatments. Recently it has become evident that the cellular metabolism is important for fate decision and 
consequent functional capabilities of immune cells, including DC. Objective. Aim of this study was to evaluate the 
influence of metabolic changes on the functionality of in vitro produced vaccine DC and possible ways to improve their 
anti-tumor efficacy.  

Materials and methods. Monocytes purified from healthy donors were differentiated in vitro toward DC and then 
stimulated with various maturation cocktails. Resulting mature DC were characterized by flow cytometry for 
expression of costimulatory molecules as well as for metabolic properties, whereas their functionality was evaluated 
upon co-culture with autologous effector cells.  

Results. Preliminary characterization of differently matured DC highlighted that DC stimulated with MPLA and IFNγ 
(Mγ-DC), that are potent stimulators of both Natural Killer (NK) as well as antigen specific CD8+ T cells, have the 
highest lipid content and lowest glucose uptake. Addition of the anti-obesity drug Orlistat during maturation had limited 
consequences on their phenotype and functionality, whereas its presence throughout the differentiation process 
resulted in a highly reduced expression of costimulatory molecules. However, the DC were not functionally impaired, 
since they were still able to induce NK cells to degranulate to different tumor targets as well as to secrete IFNγ in 
equal of even higher amounts than untreated Mγ-DC. Evaluation of the secreting capabilities of the DC highlighted 
that the IL12p70 production was either unaffected or reduced upon differentiation in the presence of Orlistat whereas 
under these conditions IL10 secretion was highly reduced in all donors. Preliminary evaluation of the variability in 
Orlistat influence on DC functionality highlighted a possible role of the body mass index (BMI) of the donor with 
stronger activation of NK cells in those with a BMI>30.  

Conclusions. Manipulation of the lipid metabolism in the protocol of vaccine DC production can improve their 
functional capabilities and should be further evaluated using other available inhibitors to dissect the mechanism. 

 
O100 
Mast cell and Dendritic cell communication and mutual arming to ensure acute host defense 
J. Dudeck1, A. Medyukhina2, J. Kotrba1, J. Fröbel1, M. T. Figge2, A. Dudeck1 
1Otto-von-Guericke University Magdeburg, Institute for Molecular and Clinical Immunology, Magdeburg, Germany 
2Leibniz Institute for Natural Product Research and Infection Biology - Hans Knöll Institute, Jena, Applied Systems 
Biology, Jena, Germany 

Mast cells (MCs) and dendritic cells (DCs) are essential innate sentinels at host-environment interfaces. While MCs 
remain stationary upon skin inflammation, DCs migrate to lymph nodes (LN) to prime effector T cells. Using 
longitudinal intravital multiphoton microscopy of DC/MC double reporter mice, we found that, before leaving the 
inflamed skin, DCs executed targeted and long-lasting interactions with MCs. These innate synapse-like contacts 
ultimately culminated in DC-to-MC protein transfer including MHCII complexes. Importantly, the extent of MHCII cross-
dressing of MCs by DCs correlated with the subsequent ex vivo efficiency of MCs to prime T cells. Moreover, 
impeding MC cross-dressing by prior depletion of DCs diminished T cell-mediated skin inflammation. 

On the other hand, we established a method to stain the intracellular secretory granules in intact MCs in vivo and 
found that upon skin inflammation dermal DCs ingest intact MC granules exocytosed by MC degranulation. DCs 
bearing MC granules showed a highly enhanced maturation and migration to draining LNs and a boosted T cell 
priming capacity. Most importantly, the engulfed MC granules were actively shuttled to skin draining LNs and finally 
degraded inside DCs within the lymphoid tissue. We consequently highlight a unique feature of peripherally released 
granule-embedded MC mediators to impact on LN borne adaptive immunity over distance by modifying DC 
functionality. 
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Consequently, we identify an intercellular communication and mutual arming between motile DCs and resident MCs 
that might contribute to adaptive immunity priming on one hand and the acute defense potential at the skin barrier 
during critical periods of migration-based DC absence on the other hand. 

 
 
O101 
Repeated exposure to house dust mite drives persistent activation of inflammatorymacrophages 
A. Friedl1, C. Angioni2, D. Thomas2, P. Haimerl1, C. Schmidt-Weber1, J. Esser-von Bieren1 
1Technical University of Munich and Helmholtz Center Munich, Center of Allergy and Environment (ZAUM), München, 
Germany 
2Goethe University Frankfurt, Institute of Clinical Pharmacology, Frankfurt am Main, Germany 

Background: Airway macrophages are critical to pulmonary immunity and maintenance of lung function as they 
produce a wide array of pro-inflammatory cytokines and eicosanoids. Thus, aberrant or chronic macrophage activation 
can contribute to inflammatory diseases. Repeated exposure to microbes evokes an "innate memory", resulting in 
stronger responses or tolerance upon secondary exposure. Whether repeated contact to allergens persistently alters 
macrophage cytokine and eicosanoid profiles and how this impacts allergic inflammation remains unknown. 

Method: Alveolar-like monocyte-derived macrophages (aMDM) were differentiated from CD14+ monocytes of healthy 
human volunteers. Cells were "trained" with house dust mite (HDM) for 24h before washout and re-stimulation a week 
later. Culture supernatants after initial, and before and after secondary exposure were analyzed by LC-MS/MS and 
multiplex cytokine assays. Metabolic profiles of trained aMDM were assessed using Seahorse technology. 

Results: Training of aMDM with HDM resulted in an activated cell morphology, increased spare respiratory capacity 
and secretion of pro-inflammatory cytokines (IL-1β, IL-6, IL-10, TNFα) 24h after training, which mostly returned to 
baseline levels after 6 days. In contrast, CCL17 was initially induced by HDM and further increased with time (until day 
13). Similarly, CXCL10 and microsomal prostaglandin E2 synthase (mPGES1) remained elevated in HDM-trained 
aMDM for 7 days. Treatment with a histone desacetylase inhibitor during training decreased PGE2 production of 
trained aMDM after 7 days. After re-exposure to HDM, trained aMDM produced more eicosanoids (PGE2, TXB2, 
LTB4 and 12-HETE) than acutely exposed aMDM. 

Conclusion: HDM training of differentiated macrophages profoundly and persistently changed cytokine production. 
Increased metabolic capacity could enhance macrophage responsivity to inflammatory stimuli. The increased capacity 
to produce CCL17 could increase influx of TH2 cells into the lung leading to increased allergic inflammation. 
Augmented inflammatory cytokine responses and epigenetic modifications causing an altered PGE2/LTB4 ratio upon 
HDM re-exposure could perpetuate ongoing type 2 inflammation. Thus, targeting allergen-driven macrophage 
reprogramming could lead to new therapeutic options for allergic diseases. 

 
O102 
Genome-wide analysis of H3K27Ac and PU.1 binding patterns in human neutrophils activated via TLR8 
N. Tamassia1, F. Bianchetto-Aguilera1, S. Gasperini1, S. Polletti2, G. Natoli2, M. A. Cassatella1 
1University of Verona, Department of Medicine, Verona, Italy 
2Humanitas University, Rozzano, Milan, Italy 

Question. The signalling pathways that regulate inducible genes by inflammatory stimuli have been extensively 
studied in macrophages or dendritic cells, but not in neutrophils. Herein, we aimed at extending our knowledge, at 
genome-wide level, of the molecular and epigenetic mechanisms controlling gene expression in human neutrophils 
activated via TLR8. 

Methods. Human neutrophils, isolated from buffy coats by negative selection (99.7 ± 0.2 % pure), were stimulated via 
TLR8 for up to 20 h. Whole genome deposition of both histone H3 lysine 27 acetylation (H3K27Ac) and the 
transcription factor (TF) PU.1 were investigated by chromatin immunoprecipitation assays followed by high-throughput 
sequencing (ChIP-seq), while transcriptomes were obtained by RNA-seq. 

Results. We have previously shown that the R848 imidazoquinoline represents a potent activator of human 
neutrophils via the exclusive binding to TLR8. In particular, we reported that, through chromatin remodelling events, 
R848 triggers the expression of IL-6, a cytokine otherwise poorly induced by other inflammatory stimuli in human 



Eur. J. Immunol. 2019. 49 (Suppl. 1): 1–360   Abstracts 

DOI: 10.1002/eji.201970300 

 

©  2019 The Authors ǀ European Journal of Immunology © WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 65 

 

neutrophils. Analysis at a whole genome level of the distribution of H3K27Ac, which marks active genomic regulatory 
regions, and the recruitment of PU.1, a lineage-determining TF, revealed that neutrophils profoundly reprogram their 
chromatin status in response to R848. Moreover, we were able to identify and characterize thousands genomic 
regions, defined as latent, that upon stimulation with R848 acquire H3K27Ac and PU.1 binding to promote gene 
transcription. By motif discovery analysis, we found that these regulatory regions are enriched in NF-κB and AP-1 
motifs, usually observed in TLR stimulated cells, but also in PU.1 and CEBP motifs, TFs specific of the myeloid 
compartment. 

Conclusions. In this study, by a whole genome level approach, we demonstrate that human neutrophils, even if 
considered terminally differentiated cells with poor transcriptional capacity, can reorganize their chromatin upon TLR8 
stimulation, in turn modifying a vast repertoire of target genes. 

 
 

 
 
Regulatory and helper T cells II (O103-O108) 
 
O103 
Comparison of co-inhibitor expressing CD4+ T cell subsets from patients with severe and uncomplicated 
malaria and healthy donors 
L. Kaminski1, M. Mackroth1,2, T. Jacobs1 
1Bernhard-Nocht-Institute for Tropical Medicine, Protozoan Immunology, Hamburg, Germany 
2University Medical Center Hamburg-Eppendorf, I. Department of Medicine, Hamburg, Germany 

Introduction: During the life cycle of Plasmodium falciparum (Pf), the parasite that causes malaria, two different 
stages occur in the human host: the liver and the blood stage. During the asymptomatic liver stage CD8+ T cells are 
activated and are able to recognize plasmodium specific antigens presented by infected hepatocytes. The blood stage 
is characterized by a massive activation of CD4+ T cells which produce proinflammatory cytokines like IFN-γ and TNF-
α which are associated with severe malaria. Other subsets of these malaria-induced CD4+ T cells express various co-
inhibitory molecules like CTLA-4, PD-1, TIGIT, TIM-3 and LAG-3 and show regulatory properties. One subset co-
expresses LAG3 and Cd49b, recently identified markers of Type 1-regulatory T cells (Tr1 cells). 

Objectives: We hypothesize that the induction of regulatory T cells during the blood stage of malaria might prevent an 
overwhelming inflammatory response but might also restrict the development of protective immunity against the liver-
stage of the disease. 

Patients & Methods: To compare the different CD4+ T cell subsets of patients with severe and uncomplicated malaria 
and healthy donors in an endemic region, a study in Ghana was conducted. Whole blood samples of Pf-infected 
children and healthy donors were analyzed via flow cytometry and Hierarchical Stochastic Neighbour Embedding 
(HSNE). 

Results: The HSNE Analysis revealed an induction of CD4+CD49+LAG-3+ T cells (Tr1-cells) only in patients with 
uncomplicated malaria. These cells also show high expression of the co-inhibitory molecules PD-1, TIGIT and TIM-3 
and of the chemokine receptor CCR5, indicating that these are additional markers for human Tr1-cells. The CD8+ 
effector-T cells of patients with uncomplicated malaria were not reduced in number, but showed a higher expression of 
LAG-3 compared to the cells of patients with severe malaria. LAG-3 was described to be a marker of exhaustion on 
CD8+ T cells indicating an impaired effector-T cell function in patients with uncomplicated malaria. 

Conclusion: The induction of regulatory Tr1 cells in malaria patients might not only lead to a prevention of severe 
symptoms but also to an impaired effector-T cell function which could prevent the development of a long-term 
immunity, making these cells a putative target for different strategies of immune therapies. 

 
O104 
Antigen-specific Helios- , Neuropilin-1- Tregs induce apoptosis of autoreactive B cells via PD-L1. 
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Regulatory T cells (Tregs) maintain self-tolerance and prevent autoimmunity by controlling autoreactive T cells. We 
recently demonstrated in vivo that Tregs can directly suppress auto-reactive B cells via programmed death ligand 1 
(PD-L1) that ligated PD-1 on B cells and caused them to undergo apoptosis. Here, we asked whether this mechanism 
is utilized by thymus-derived natural Tregs and/or by peripheral lymphoid tissue-induced Tregs. We first demonstrated 
that antigen-specific PD-L1-expressing Tregs were induced in the draining lymph node of autoantigen-expressing 
tissue and characterized them by their lack of the transcription factor Helios and of the surface marker Neuropilin-1 
(Nrp-1). Next, we established an in vitro co-culture system to study the interaction between B cells and Treg subsets 
under controlled conditions. We found that Nrp- Treg, but not Nrp+ Treg suppressed autoreactive B cells, whereas 
both were able to suppress T-helper cells. Such suppression was antigen-specific and was facilitated by PD-L1/PD-1-
induced apoptosis. Furthermore, it required physical cell contact and was MHC II-restricted, providing an explanation 
for the antigen-specificity of peripherally-induced Tregs. These findings identify a role for peripherally induced Helios- 
Nrp-1- inducible Treg in controlling peripheral B-cell tolerance against tissue auto-antigens. 

 
O105 
Regulatory T cells oscillate between a TNF-producing and a TNFR2-expressing status, and TNF-TNFR2 
positive loop sustains Treg proliferation. 
I. Pacella1, G. Tucci1, V. Barnaba1,2, S. Piconese1,2 
1Sapienza Università di Roma, Rome, Italy 
2Istituto Pasteur Italia – Fondazione Cenci Bolognetti, Rome, Italy 

Question: Tumor necrosis factor alfa (TNF⍺) is a pleiotropic cytokine traditionally considered a major actor in 

inflammation, but some studies highlighted the TNF⍺ capacity to exert also anti-inflammatory and immunomodulatory 
effects. It has been described that TNF⍺ promotes survival, proliferation and effector function of regulatory T cells 
(Treg), a CD4 T cell subset with immune suppressive function that constitutively express TNF receptor 2 (TNFR2), 
and that can upregulate it at high levels in condition of activation and especially in tumor tissue, where Treg are 

expanded. Moreover, there are some pieces of evidence that Treg themselves are able to produce TNF⍺ and this may 
support their proliferation. 

Here, we want to dissect the possible role and the effects of TNF⍺ production by Treg on their expansion and function, 
especially in tumor context in which Treg are potentially more responsive to this cytokine. 

Methods: A multiparametric flow cytometry approach and the isolation of TNFR2+Treg from Foxp3YFPcre mice, 

allowed to characterize TNF⍺-TNFRs axis in Treg subsets from human blood, different organs of wild type mice and 
murine tumor models ex vivo, but also in vitro, in proliferation assays and in culture experiments in presence of a 
TNF⍺ blocking antibody. 

Results: Our data confirmed TNF⍺ production by human and murine Treg after short restimulation, and showed that 

TNF⍺ neutralization in vitro suppressed Treg proliferation and reduced TNFR2 expression, suggesting the existence 

of a positive feedback mechanism. Interestingly, we found a mutually exclusive expression of TNF⍺ and TNFR2 in 
Treg, and the culture in vitro of YFP+TNFR2+ and YFP+TNFR2- sorted Treg revealed significant differences between 

these populations: TNFR2+Treg were more proliferative and expressed TNF⍺ at lower level than the counterpart, 
while TNFR2-Treg upregulated TNFR2 in culture while decreasing their TNF production. In tumors, Treg showed a 

general TNF⍺ and TNFR2 increased expression, but also in this context we recognized different TNF⍺+ and 
TNFR2+Treg subsets, the latter with higher expression of activation markers. 

Conclusion: Our data indicate the existence of different functional states of Treg with different ability to produce and 

sense TNF⍺, that may promote a circuit of cell maintenance that may be essential in condition of Treg expansion, like 

in tumor microenvironment. This mechanism may endorse the pro-tumoral effects of TNF⍺-TNFRs axis described in 
literature. 

 
O107 
Blimp1 prevents methylation of Foxp3 and loss of regulatory T cell identity at sites of inflammation 
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Introduction: Foxp3+ regulatory T (Treg) cells restrict immune pathology in inflamed tissues; however, an 
inflammatory environment presents a threat to Treg cell identity and function. 

Objectives: To identify regulatory pathways in Treg cells that preserve their cellular identity in the face of 
inflammation in vivo. 

Methods: We combined genome-wide transcriptional and epigenetic profiling of Treg cells in the central nervous 
system (CNS) and in the secondary lymphoid tissue during experimental autoimmune encephalomyelitis to identify 
transcriptional modules selectively upregulated in the CNS. 

Results: We identified the transcriptional modulator Blimp1 (encoded by Prdm1) to be expressed in the majority of 
Treg cells in the CNS while only a minority of Treg cells in the secondary lymphoid tissue was Blimp1+. In the CNS, 
Blimp1 was induced in Treg cells in part in a STAT1 dependent manner. Expression of Blimp1 in CNS Treg cells was 
indispensable for the maintenance of high Foxp3 levels in CNS Treg cells since CNS Treg cells with a conditional 
ablation of Prdm1 downregulated Foxp3 in mixed bone marrow chimeric mice. However, Foxp3 was not a direct 
transcriptional target of Blimp1. Rather, Blimp1 suppressed the expression of the methyl transferase Dnmt3a, which 
contributed in de novo methylating the non conserved sequence 2 in the first intron of the Foxp3 locus, which is also 
known as "Treg cell specific demethylated region (TSDR)" since it needs to be demethylated in stable Treg cells. 
Thus, Blimp1 negatively regulated the IL-6- and STAT3-dependent Dnmt3a expression and function restraining 
methylation of TSDR in the Foxp3 locus. In the absence of Blimp1, TSDR was methylated, Foxp3 expression was lost. 
Blimp1-deficient Treg cells abandoned their identity and gained toxic functions by expressing (among others) IL-17. 

Conclusion: Blimp1 in Treg cells is instrumental in preserving Treg cell stability in inflamed non-lymphoid tissues. 
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O108 
m6A deficiency on mRNAs by T cell-specific depletion of Wtap causes spontaneous colitis. 
T. Kureha1,2, K. Borland3, J. König4, S. Kellner3, V. Heissmeyer1,2 
1Ludwig-Maximilians-Universität München, Institute for Immunology, Planegg-Martinsried, Germany 
2Helmholtz Zentrum München, Research Unit Molecular Immune Regulation, Munich, Germany 
3Ludwig-Maximilians-Universität München, Department of Chemistry, Munich, Germany 
4Institute of Molecular Biology gGmbH, Mainz, Germany 

Introduction: Post-transcriptional gene regulation involves a number of molecular mechanisms. m6A (N6-
methyladenosine) is the most prevalent modification in mRNAs that affects mRNA splicing, translation and stability, 
and has recently been involved as a new mechanism to regulate a number of cellular functions. 

Objectives: The molecular details and the physiological significance of m6A modification on mRNAs in T cells remain 
unclear. Our analysis aims to discriminate the role of Wtap and m6A modification in T cells and to unravel the 
molecular mechanisms underlying T cell-driven pathology. 

"Materials & Methods”: We investigate a conditional knock-out mouse model and determine the function of Wtap in 
a T cell-specific manner. 

Results: We show that genetic inactivation of Wtap, an accessory protein of the methyltransferase complex, causes a 
loss of m6A (N6-methyladenosine) modification. Importantly, young mice lacking Wtap in peripheral T cells 
spontaneously develop a colitis phenotype and display shortening of the gut. Their CD4+ T cells show reduced 
abundance in the periphery but produce proinflammatory cytokines in the colon. These data indicate a specific role of 
Wtap in Treg cells and/or conventional T cells. We also investigated Rorgt+Helios–Foxp3+ Treg cells, a specialized 
subpopulation, that are induced from conventional T cells in response to commensal antigens in the colon. 
Interestingly, these induced Treg cells are less frequent in the mutant mice, providing one possible explanation for the 
observed intestinal inflammation. We are currently analyzing the cell-intrinsic effects of Wtap deficiency on 
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conventional T cells and Treg cells by utilizing inducible deletion mediated by a CD4CreERT2 or subset-specific 
deletion by a Foxp3-Cre transgene. 

Conclusion: Our data involve a new layer of post-transcriptional gene regulation by the epi-transcriptome in the 
control of T cell homeostasis and Treg cell differentiation. 

 

 
Immunometabolism and immunosignaling (O111-O113)  
 
O111 
Spermidine is a novel modulator of Src Kinase-mediated signaling pathway in dendritic cells 
G. Mondanelli1, E. Proietti1, M. Gargaro1, U. Grohmann1, C. Orabona1, C. Volpi1 

1University of Perugia, Experimental Medicine, Perugia, Italy 

Introduction. Polyamines (i.e. putrescine, spermidine and spermine) are highly bioactive polycations capable of 
modulating several signaling pathways. Although polyamines functions have been mainly studied in tumors, it has 
been recently shown that spermidine can be produced by, and exert effect on, dendritic cells (DCs; professional 
antigen-presenting cells of the immune system). Specifically, spermidine promotes the non-enzymatic functions of 
indoleamine 2,3-dioxygenase 1 (IDO1), an immunoregulatory molecule endowed of both catalytic activity and signal 
transducing properties due to the presence of phosphorylable ITIMs (immunoreceptor tyrosine-based inhibitory 
motifs).  

Objective. To dissect the specific mode of action of spermidine in DCs.  

Methods. Molecular modeling approaches, mutagenesis and co-immunoprecipitation studies were used to evaluate 
the key residues on Src kinase involved in the interaction with the activator (namely, spermidine) and with the 
substrate (i.e., IDO1).  

Results. We found that spermidine directly activates Src kinase that, in turn, phosphorylates IDO1 and thus confers 
immunoregulatory properties on DCs. In particular, spermidine-treated DCs foster the differentiation of T cells into 
LAP+Foxp3+ regulatory T lymphocytes in IDO1-dependent fashion. At molecular level, we found that Src kinase 
directly interacts with the substrate IDO1. Moreover, we identified a stretch of negative surface on the SH2 domain of 
Src kinase involved in the binding with spermidine. Specifically, when the key amino acidic residues are mutated, the 
interaction between Src and spermidine is lost as well as the substrate binding and catalytic activation of the enzyme 
is blunted.  

Conclusion. Our data suggest that spermidine may act as positive allosteric modulator of Src kinase. Moreover, 
although it has been previously shown that IDO1 undergoes tyrosine phosphorylation, we demonstrated, for the first 
time, that this is a direct effect through physical interaction between Src and IDO1. Overall, this study may pave the 
way toward the design of novel allosteric modulators able to switch on/off the Src-mediated pathways, including those 
involving the immunoregulatory protein IDO1.     

 
O112 
Type-I interferon regulates ghrelin-levels leading to anorexia and weight loss while promoting inflammatory 
immune responses  
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The acute phase of immune responses is often associated with a loss of appetite (anorexia) and body weight. 
Although anorexia is one important facet of sickness behavior, its link to immunity is only poorly understood. Here we 
demonstrate that cells of the innate immune system such as plasmacytoid dendritic cells release type-I-interferon 
(IFN-1) to communicate with the endocrine system. Interestingly, even the ablation of pDCs via the DTR system 
increased IFN-1 and IL-6 levels, indicating that the application of DT (Diphtheria Toxin) in BDCA-2-DTR mice is 
inducing inflammation. Here we identify the mechanism how IFN-1 initiates a decrease of the hunger hormone ghrelin 
- leading to anorexia, reduction in body weight and hypoglycemia. 

In further studies we analyzed the relevance of this regulation during immune responses. We found that the efficiency 
of CD8 T cell priming is critically influenced by this hormonal axis. These results unravel the tight crosstalk between 
early IFN-1 driven innate immunity and the endocrine system and the feedback pathway of hormones to the immune 
system. 

We think that besides cytokines, hormones act in more distant action to steer body responses and adjust behavioral 
action to energetic immune challenges. 

 
 

 
O113 
Mast Cells Trap Neutrophils to Recover from Degranulation and to Overcome Nutrient Limitations 
M. Mihlan1, S. Wissmann1, A. Gavrilov1, B. Hummel1, R. Suzuki2, M. Frank3, A. Roers4, R. Sawarkar1, A. Rambold1, T. 
Lämmermann1 
1Max-Planck-Institute of Immunobiology and Epigenetics, Freiburg, Germany 
2Kanazawa University, Institute of Medical, Pharmaceutical and Health Sciences, Kanazawa, Japan 
3Universitätsmedizin Rostock, Elektronenmikroskopisches Zentrum, Rostock, Germany 
4Medizinische Fakultät Carl Gustav Carus, Institut für Immunologie, Dresden, Germany 

Introduction: Anaphylaxis is characterized by massive mast cell degranulation and accompanied tissue influx of 
neutrophils. During degranulation mast cells release the majority of their cellular protein content. However they survive 
degranulation and start to restore their granules in nutrient-deprived inflammatory tissues. 

Objectives: The recovery of exhausted mast cells after degranulation and the dynamic behavior of neutrophils in 
anaphylactic tissues are poorly characterized. Here we investigated direct interactions of exhausted mast cells with 
neutrophils during anaphylaxis. Finally we analyzed whether and how neutrophils modify the recovery of mast cells. 

Material & Methods: We performed state-of-the-art intravital and extensive live cell imaging to characterize cell-cell 
interactions during and after degranulation of primary mouse mast cells. Further we used Ribotag precipitation and 
RNAseq analysis with co-cultivated cells to identify the impact of neutrophils on recovering mast cells. After we 
confirmed candidate hits with various tests on mast cell functionality and survival. 

Results: Heavily degranulating mast cells attract neutrophils by releasing LTB4, which can lead to the trapping of 
neutrophils inside mast cells. The fast migrating neutrophils interact with mast cell degranulation channels, actively 
push through plasma membrane and actin cortex, and become ultimately trapped in large intracellular mast cell 
granules (Fig.1). We call this novel form of cell-in-cell structure "Mast Cell Intracellular Trap" (MIT), in which mast cells 
and trapped neutrophil are both viable in the first 12 hours after MIT formation. However, mast cells start to kill and 
degrade trapped neutrophils by ATPase-dependent acidification, which helps them to gain lipids from neutrophils. 
Therefore, mast cells with trapped neutrophils recover faster and are less dependent from environmental nutrient 
availability. 

Conclusions: The invasion of a living cell into the cytoplasm of another cell (entosis) has gained much attention in 
cancer cell biology. By studying degranulating mast cells, we here show for the first time that immune cells employ an 
entosis-like process to promote its regeneration and regain functionality. In addition we define a new function of 
neutrophils during anaphylaxis, which is the supply of nutrients to recovering mast cells. Our studies may have 
potential implications for chronically activated mast cells in mast-cell related immune disorders. 
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Immunotherapy (O115-O120) 
 
O115 
Reprogramming Macrophages using Toll Like Receptor Ligands-loaded Polymeric Nanoparticles for the 
treatment of Lung Cancer 
C. Anfray1, F. Mainini1, C. Fernández Varela2, S. Gandoy2, J. Crecente-Campo2, M. José Alonso2, P. Allavena1, F. 
Torres Andón1,2 
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Santiago de Compostela, Spain 

Introduction: Tumor-associated macrophages (TAMs) play a key role in tumor progression, metastasis, and 
recurrence after treatment. In the tumor microenvironment of many solid tumors, such as lung cancer, they acquire an 
immunosuppressive phenotype, preventing the immune system to fight against cancer cells. Toll like receptor (TLR) 
ligands are well-known immunostimulants, however their ability to reprogram TAMs from their M2-tumor-promoting 
phenotype towards an M1-antitumor one has still not been demonstrated in vivo. 

Objectives: Here, we studied the ability of TLR3 and TLR7/8 ligands (Poly I:C and Resiquimod [R848]), both as free 
drugs or loaded in TAM-targeting polymeric nanoparticles (NP), to re-educate macrophages into cytotoxic effectors. 

Methods: Polarization of macrophages has been investigated in vitro in primary human and murine M-CSF-
differentiated macrophages. Their production of cytokines and nitric oxide (NO) was quantified and an in vitro growth 
inhibition assay was performed to measure the cytotoxic activity of "re-educated-macrophages" on cancer cells 
(PANC-1 and CMT 167). Finally, immunocompetent murine models of lung cancer have been developed and 
optimized for preclinical evaluation of both free drugs and TAM-targeting-NPs 

Results: Primary human and murine macrophages exposed to Poly I:C and R848 produced significant levels of NO 
and pro-inflammatory cytokines, such as CXCL10 and CCL5. Both drugs increased the cytotoxic activity of 
macrophages toward cancer cells. In vivo, they were able to slow the growth of a subcutaneous lung cancer model. 
Interestingly, Poly I:C and R848 were shown to synergize both in vitro and in vivo in murine models. Polymeric NPs 
loaded with Poly I:C and R848, presented spherical shape, size around 100 nm, were free of LPS and have a 
satisfactory toxicological profile. Compared to the free drugs, the NPs showed a superior capacity to induce an 
antitumor M1 macrophage phenotype in vitro. Further studies are required to evaluate their effect on tumor growth in 
vivo. 

Conclusions: Poly I:C and R848 are effective inducers of an antitumor M1 macrophage phenotype and can be further 
improved by encapsulation into TAM-targeting-nanoparticles. Furthermore, combination treatments with TLR agonists 
may offer new opportunities for macrophage-based cancer immunotherapy. 
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Polymer-mediated tumour immunotherapy by in situ activation of antigen presenting cells 
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Germany 

Introduction: Immunotherapy has become a promising tool to treat cancer as shown by the use of checkpoint 
inhibitors like anti-PD-1 or anti-CTLA-4. However, dependent on the tumor entity, there are still high recurrence rates 
and many patients suffer from immune related adverse events. Consequently, there is still a high medical need for the 
development of tumor-specific immunotherapies. 

Objectives: Nanoparticles (NP) play an important role as carrier systems when developing new strategies for targeted 
immunotherapies. Here, we want to establish new nanogel-formulations covered with immunostimulatory drugs and 
tumor antigens as a tool for an antigen-specific and targeted immunotherapy. 

Materials and methods: We designed pH-sensitive nanogel formulations which are functionalized by covalent 
binding of the TLR7-agonist IMDQ and the model antigen OVA, both fluorescently labeled. For all analyses, 
differentially functionalized NP were injected i.v.. For biodistribution analyses, splenocytes were analyzed by flow 
cytometry 24h after injection. Effects of NP on BMDCs were assessed by flow cytometry and [3H]-Thymidine 
proliferation assay. Antigen-specific antibody production and induction of CTLs were determined by ELISA and IFNg-
ELISpot analyses. Finally, we performed prophylactic and therapeutic tumor experiments by inoculation of OVA 
expressing MC38 colon adenocarcinoma cells s.c. into the flank of mice. 

Results: I.v. application of NP resulted in their accumulation in the spleen with OVA-positive macrophages and B 
cells. Additionally, we found an uptake of NP in BMDCs as well as an enhanced BMDC maturation status. 
Interestingly, we observed a higher CD8+ T cell response after treatment with NP which were functionalized through 
covalent binding of IMDQ and OVA (NP(IMDQ+OVA)) compared to a higher CD4+ T cell response after treatment 
with NP to which IMDQ was covalently bound but OVA added in a soluble form (NP(IMDQ)+sOVA). In line with these 
results, we could show an increased antibody production in mice which were immunized with NP(IMDQ)+sOVA and 
an increased CD8+ T cell response in mice treated with NP(IMDQ+OVA). Finally, we observed a significantly reduced 
tumor growth in mice immunized with NP compared to PBS treated mice. 

Conclusion: Taken together, these results show that functionalized NP were able to induce strong antibody-
production, CD4+ and CD8+ T cell responses and therapeutic effects in mice carrying OVA-expressing tumors. 

 
O117 
Targeting of CXCR3 improves anti-tumor efficacy of activated natural killer cells in vivo 
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Introduction:  The peculiar multiple myeloma microenvironment, characterized by up-regulated levels of several 
inflammatory chemokines, including the CXCR3 receptor ligands CXCL9 and CXCL10, limits NK cell positioning into 
the bone marrow by interfering with CXCR4 function. It is still unclear if the consequent reduced influx of transferred 
cells into the tumor represents a potential limiting factor for the success of NK cell-based adoptive therapy. 

Objectives: We hypothesize that inhibition of CXCR3 function on NK cells will result in increased tumor clearance, 
due to higher NK cell bone marrow infiltration. 

Material and methods: Since different activation protocols differently affect expression and function of homing 
receptors, we analyzed the bone marrow homing properties and anti-tumor efficacy of NK cells stimulated in vitro with 
two independent protocols. NK cells were purified from wild-type or Cxcr3-/- mice and incubated with IL-15 alone or 
with a combination of IL-12, IL-15, IL-18 (IL-12/15/18). Alternatively, CXCR3 function was neutralized in vivo using a 
specific blocking antibody. NK cell functional behavior and tumor growth were analyzed in bone marrow samples by 
FACS analysis. 
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Results: Both activation protocols promoted degranulation and IFN-γ production by donor NK cells infiltrating the 
bone marrow of tumor-bearing mice, although IL-15 promoted a faster but more transient acquisition of functional 
capacities. In addition, IL-15-activated cells accumulated more in the bone marrow in a short time but showed lower 
persistence in vivo. Targeting of CXCR3 increased the bone marrow homing capacity of IL-15 but not IL12/15/18 
activated NK cells. This effect correlated with a superior and durable myeloma clearance capacity of transferred cells 
in vivo. 

Conclusions: Our results demonstrate that in vitro activation affects NK cell anti-myeloma activity in vivo by 
regulating their BM infiltration. Furthermore, we provided direct evidence that CXCR3 restrains NK cell anti-tumor 
capacity in vivo according to the activation protocol used, and that the effects of NK cell-based adoptive 
immunotherapy for multiple myeloma can be improved by increasing their bone marrow homing through CXCR3 
inhibition. 
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Emerging Immuno-Oncology Targets for Glioma and Multiple Sclerosis 
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Introduction: Dysregulation of immune checkpoint molecule (ICM) signaling is one of the immune evasion 
mechanisms exerted by many tumors such as glioma. There are recent ongoing immunotherapy clinical trials for 
gliomas, but when targeting the CNS tumors the main challenge is to balance the immune response to prevent 
autoimmune reactions. The severest autoimmune disease of the CNS is Multiple Sclerosis (MS). Like there are tumor 
reactive t cells in glioma, myelin-specific cytotoxic CD8+ T cells were found in the brains of MS patients, which were 
indicated to play an important role in the immunopathology of MS. 

Objectives: We hypothesize that dysregulated ICM signaling on oligodendrocytes can contribute to glioma immune 
evasion and may modulate autoreactive CD8+ T cell activity in MS patients. Our aim is to identify novel therapeutic 
targets on oligodendrocytes that could potentially play a role in the immunopathology of glioma and MS. 

Methods & Results: To identify novel MS-glioma associated ICMs, we performed a high-throughput screen by co-
culturing Flu-specific CD8+ T cells with human oligodendrocyte cell line MO3.13-A2-Luc cells that are transfected with 
a siRNA library consisting 4160 genes. The impact of gene knockdown on T-cell cytotoxicity was measured using a 
luciferase readout system. Out of top 150 HITs we selected 56 surface HITs and performed a secondary screen both 
using MO3.13-A2-Luc and primary glioma cells. We validated 7 overlapping HITs that increase T cell mediated killing 
upon knockdown in target cells. One of our HITs ANM1 (masked name) is a single-pass membrane protein and it is a 
ligand for a RTK, which is also identified as a HIT in the screen. ANM1 is significantly up-regulated in different GBM 
types according to TCGA dataset and its higher expression correlates with worse survival in glioma patients. Our 
cytokine assays revealed that IFNγ and TNFα secretion by T cells strongly decreased when they are co-cultured with 
ANM1 downregulated oligodendrocytes. We also showed that overexpression of ANM1 on oligodendrocytes 
decreased FluT mediated killing. Right now we are working further on the impact of ANM1 and its receptor on T cell 
functionality. 

Conclusions: We established an in-vitro co-culture model for MS and glioma to identify novel ICM molecules that 
play a role in the antigen-specific CD8+ T cell mediated glial cell killing. ANM1 is one of the candidate ICMs that can 
be used as a target in the immunotherapy of glioma and MS. 

 
O119 
Re-activation of anti-viral immune cells and antigen reduction enables clearance of chronic HBV in mice 
A. Schneider1, K. Manske1, M. Anton1, D. Grimm2, C. Schmelas2, C. Ko3, U. Protzer3, P. Knolle1, D. Wohlleber1 
1Technical University of munich, Institute of molecular Immunology, München, Germany 
2University of Heidelberg, Bioquant, Heidelberg, Germany 
3Technical University of munich, Institute of Virology, München, Germany 
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Chronic infection with the hepatitis B virus (HBV) is caused by weak and dysfunctional T-cell responses. The 
mechanisms responsible for failure of the immune response to clear HBV from infected hepatocytes remains largely 
unknown. Persistent high viral antigen load is believed to impair T-cell function. To study the link between viral antigen 
load and T-cell immunity, we developed a new HBV infection model in mice using recombinant adenoviral transfer of 
an expression cassette with 1.3 overlength HBV genome linked to luciferase gene via a P2Asite (Ad-HBV-Luc) that 
allows for daily, sensitive measurement of viral antigen levels in hepatocytes by bioluminescence imaging. In this 
model, we found that immune-mediated clearance of HBV-infected hepatocytes occurred depending on the level of 
presented antigen. A high infectious dose results in chronic infection associated with low numbers of HBV-specific 
CD8 T cells with a dysfunctional phenotype. These T-cells are characterized by strong and stable upregulation of 
inhibitory surface receptors (PD1, TIGIT, Lag3) and the transcription factor TOX and a weak ex vivo killing capacity. 
However, animals infected with a lower infectious dose mount a strong and functional HBV-specific immune response 
and eliminate HBV infection within 3 weeks. The reduction of antigen load in chronically infected animals by 
hepatocyte-specific expression of IFNβ induces a stable and robust HBV-specific CD8 T cell response. Immediately 
after IFNβ-expression HBV antigen levels are reduced leading to a CD8 T cell mediated elimination of infected 
hepatocytes starting at day 2 after IFNβ-expression. In those mice numbers of HBV-specific CD8 T cells are strongly 
increased, expression of inhibitory receptors is reduced and activation marker (KLRG1, CD69) are induced compared 
to mice with sustained high levels of HBV-antigen. In addition, the killing capacity ex vivo is restored in mice with 
hepatocyte-specific expression of IFNβ. Our data now show, that both, antigen reduction and boosting the immune 
response, is necessary to overcome chronic HBV infection. 

 
O120 
IL-9 is an immunotherapeutic target of Collagen Induced Arthritis 
G. Guggino1, M. La Manna1, D. Di Liberto1, M. Lo Pizzo1, A. Rizzo1, F. Ciccia1, F. Dieli1, G. Sireci1 
1University of Palermo, palermo, Italy 

Question: IL-9 was demonstrated to be a mediator of tissue damage in psoriatic and rheumatoid  arthritis. In this 
study we  aimed to evaluate the possible immunomodulatory role of antibodies neutralizing  IL-9 in mice developing 
Collagen Induced Arthritis (CIA). 

Methods: DBA/1 mice were immunized with collagen and Freund's complete adjuvant (CFA) at the base of tail to 
induce chronic arthritis. Anti-IL-9  was injected at the base of the tail after arthritis" onset (Group A) or in the same day 
of sensitization and in the day of challenge (Group B) of CIA mice. An histological analysis was performed in joints of 
diseased mice. Paired splenocytes were also analysed by cytofluorimetric analysis in the different experimental 
groups. 

Results: IL-9 was over-expressed in murine swollen joints of CIA mice. Anti-IL-9 treatment efficiently down-modulated 
joint inflammation in mice treated after arthritis onset (Group A) conversely, it delayed the appearance of arthritis signs 
when it was administrated in the same day of sensitization and in the day of challenge.  A decrease of CD4+ TNF-a+ 
and an increase of CD4+FOXP3+IL10+ among splenocytes, was detected in Group A CIA mice after treatment (week 
8). Additionally, Pu.1 deficient mice were protected by CIA. 

Conclusions: In CIA neutralization of IL-9 reduces joint swelling.Furthermore, the decrease of tissue damage was 
associated to increase of FOXP3+IL10+Tregs indicating IL-9 as a possible immunotherapeutic target for arthritis. 

 
 

 
 
B-cell biology (P1-P28, P407) 
 
P1 
The role of Krüppel-Like-Factor 2 (KLF2) in plasma cell homeostasis  
J. Wittner1, S. Schulz1, H. M. Jäck1, W. Schuh1 
1Friedrich-Alexander University Erlangen/Nürnberg, Department of molecular Immunology, Erlangen, Germany 

Introduction: Krüppel-Like-Factor 2 (KLF2), as a key regulator of cell differentiation and organ development, 
regulates quiescence, migration and homing of B cells, plasmablasts (PB) and plasma cells (PC). Upon boost 
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immunization, KLF2-deficient mice show a striking reduction in the number of antigen-specific IgG plasma cells in the 
bone marrow. 

Objectives and Methods: To elucidate the role of KLF2 on plasma cell homeostasis in more detail, we analyzed 
CD138+/TACI+ PB/PC subpopulations in various lymphatic organs such as spleen, bone marrow (BM) and gut 
associated lymphoid tissues (GALT) for their Immunoglobulin (Ig)-isotype as antibody secretion by flow cytometry and 
Elispot. 

Results and Conclusion: We found that frequencies of IgM-, IgA- and IgG-producing CD138+/TACI+ PBs and PCs 
are clearly altered in BM and spleen of KLF2-deficient mice. The vast majority of PBs and PCs in spleen and BM of 
KLF2-deficient mice were IgM positive whereas IgA-producing PBs/PCs were virtually absent. In addition, lowered 
serum IgA as well as fecal (s)IgA levels observed in KLF2-deficient mice indicate a crucial role of KLF2 for migration 
and/or survival of class switched plasma cells or in IgA processing/secretion. 

Outlook: To address the systemic consequences of the dysregulated PB/PC distribution in KLF2-deficient mice, we 
are currently investigating GALT-dependent immune responses by immunization with recombinant Flagellin (sFliC), an 
antigen known to trigger mucosal IgA and systemic IgG responses. Furthermore, we are performing transfer 
experiments with KLF2-deficient PB/PC to analyze their migration and homing behavior. Moreover, we are analyzing 
gene expression profiles of PB and PC subsets from KLF2-deficient mice compared to their wildtype-cre controls, to 
reveal the regulatory networks and signaling pathways controlled by KLF2. 

This work was supported, in part, by the Deutsche Forschungsgemeinschaft (DFG) through research grant TRR130 to 
Hans-Martin Jäck and Wolfgang Schuh and GRK1660 to H.M. Jäck 

 
P2 
SLy2-dependent Modulation of B-Cell Immune Responses towards Pneumococcal Antigens 
J. Jaufmann1, F. Schmitt1, S. Beer-Hammer1 
1University of Tübingen, Department for Pharmacology and Experimental Therpay, Tübingen, Germany 

The immunoinhibitory adapter protein SLy2 (Src homology domain 3 lymphocyte protein 2) is located on human 
chromosome 21 and belongs into a group of additionally amplified genes in Down"s syndrome. Among others, 
invasive pneumococcal infection is one of the leading causes of death concerning Down"s syndrome patients. SLy2 
has been reported to be a crucial regulator of B-1 cell function and activity, thereby influencing immune responses 
towards pneumococcal antigens. To further elucidate SLy2-mediated modulation of B cell immunity, we have created 
SLy2-transgenic (tg) and SLy2-knockout (ko) mice. If compared to wild type mice, SLy2-tg mice display significantly 
reduced levels of natural serum-IgM as well as decreased numbers of B-1 cells. 

In this study, SLy2-tg and SLy2-ko mice will be immunized with pneumococcal vaccine (Pneumovax23 and 
Prevenar13) and a phenotypic profile of consequent B cell responses will be assessed using flow cytometry. 
Complementary, serum-antibody levels will be examined and compared. In addition, we aim to perform survival rate 
analysis of SLy2-tg and SLy2-ko mice during invasive pneumococcal infection to investigate their resistance towards 
Streptococcus pneumoniae with or without preceding immunization. 

In summary, our studies aim to enhance the understanding of the role of the adaptor protein SLy2 during 
pneumococcal infection and give indications about its possible contribution to the susceptibility towards Streptococcus 
pneumoniae that is given in Down"s Syndromes patients. 

 
P3 
The role of BH3-only proteins in lymphocyte development and function 
C. Kurschat1, J. Vier1, S. Kirschnek1, G. Häcker1 
1University Medical Centre Freiburg, Medical Microbiology and Hygiene, Freiburg i. Br., Germany 

Lymphocyte survival, function and development depend on the balance of anti-apoptotic and pro-apoptotic Bcl-2-
family proteins (such as pro-apoptotic Bim and anti-apoptotic Bcl-2, A1 and Mcl-1) that control the mitochondrial 
apoptosis pathway. Leukemia, lymphoma or immunodeficiencies can develop from abnormally surviving immune cells 
already at early developmental stages, and dysregulation of mitochondrial apoptosis may play an important role here. 
BH3-mimetic drugs such as the Bcl-2/Bcl-XL/Bcl-w-inhibitor ABT-737 or the Bcl-2-inhibitor ABT-199/ Venetoclax can 
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block individual anti-apoptotic Bcl-2-family proteins. Here we investigated the role and importance of anti-apoptotic 
Bcl-2 family proteins and of BH3-only proteins for life and death regulation of lymphocyte progenitors and early 
differentiating B cells. We used a conditionally active Hoxb8-oncogene to establish mouse lymphoid-primed 
multipotent progenitor (LMPP) like cells that can be differentiated towards myeloid or lymphoid cells in vitro. We have 
generated cell lines that are single and double deficient for the major pro-apoptotic BH3-only proteins. We treated the 
progenitor cells with selected Bcl-2-family inhibitors, alone or in combination, and tested for the induction of apoptosis. 
Specific inhibition of individual anti-apoptotic proteins revealed striking differences in apoptosis induction between 
distinct progenitor cell types and differentiation stages. We show that ABT-737 (inhibiting Bc-2 and Bcl-XL) is able to 
kill progenitor cells already at low doses and that combined treatment with an Mcl-1 inhibitor leads to elevated cell 
death rates. ABT-199 (inhibiting Bcl-2) but not A-1155463 (inhibiting Bcl-XL) had similar pro-apoptotic activity. 
Deletion of the BH3-only protein Bim protected progenitor cells against ABT-737, ABT-199 and Mcl-1 inhibitor 
treatment at low doses. It is known that neutrophils require Mcl-1 for their development. Conversely, our data suggest 
that early lymphocyte progenitors depend on Bcl-2. These data are relevant for understanding lymphoid cell 
development and may be a basis of therapeutic decision when Bcl-2-family antagonists are used in tumour treatment. 

 
P4 
Polymorphic variants change activity and function of human BAFF-receptor. 
V. Block1, M. Recher2, V. Lougaris3, A. Plebani4, K. Warnatz1, R. Voll1, H. Eibel1 
1CCI, Rheumatology and Clinical Immunology and Center for Chronic Immunodeficiency , Freiburg, Germany 
2University Hospital Basel, Clinic for Primary Immunodeficiency , Basel, Switzerland 
3Università degli Studi die Brescia, DSCS-c/o U.O Pediatria, Brescia, Italy 
4Università degli Studi die Brescia, Scienze Cliniche e Sperimentali, Brescia, Italy 

B-cell-activating factor of tumor necrosis factor family (BAFF) is a cytokine which has indispensable pro-survival 
activity for the development of B cells. It binds to three surface receptors expressed by B cells. One of these receptors 
termed BAFFR is expressed from the transitional B cell stage on. BAFF binding to BAFFR triggers activation of the 
non-canonical NF-kB pathway, the phosphorylation of c-Jun activating kinases (JNKs), and induces an increase in 
glycolysis, protein synthesis and metabolic fitness through the PI3K-AKT-mTORC1 axis. While the deletion of the 
BAFFR-gene in humans causes severe B-lymphopenia and agammaglobulinemia, the impacts of many single 
nucleotide polymorphisms (SNPs) found in the human population causing missense mutations in BAFFR remains 
unclear. To elucidate the causal relation between the BAFFR variants and their impact on BAFFR function, we 
established an experimental model system based on their expression in the Burkitt's lymphoma cells. Analyzing the 
recruitment of TRAF2/3/6 as well as the activation of NF-κB2, PI3K and JNK signaling pathways we were able to 
correlate different BAFFR missense mutations with changes in BAFFR signaling and the pro-survival activity of 
BAFFR. Based on these results we can now predict if the different BAFFR variants would promote the development of 
immunodeficiency or autoimmunity. 

 
P5 
Investigation of the Association between the Chemokine Receptor CXCR4 and the B Cell Receptor (BCR) 
Isotype IgM or IgD in Healthy and CLL Patient Samples 
E. Gentner1, A. N. Mazzarello2, N. Chiorazzi2, H. Jumaa1, P. C. Maity1 
1University Hospital of Ulm, Institute for Immunology, Ulm, Germany 
2NorthWell Health System, The Feinstein Institute for Medical Research, Manhasset, NY, United States 

Introduction: Chronic lymphocytic leukemia (CLL) is the most frequent type of leukemia in western countries. It is an 
age-associated disease in which signaling trough the B cell receptor (BCR) is deregulated. For predicting clinical 
outcome of CLL patients besides BCR, the expression of chemokine receptors such as CXCR4 is having a prognostic 
value. 

Objectives: It is already known, that CXCR4 is expressed at different stages of B cell development. In contrast, the 
interaction between the BCR isotypes IgD or IgM and CXCR4 is not clearly understood in B cell malignancies, so far. 

Methods: Addressing this point, we investigated the interaction of the two BCR isotypes, IgD and IgM, and the 
chemokine receptor CXCR4 in both healthy and CLL patient B cells. First, we checked by the help of flow cytometry 
for the expression of our targets of interest (IgD, IgM, CXCR4) by performing a cell surface staining. Afterwards, 
intracellular calcium was stained for analyzing the CXCL12-responsiveness of the cells. In addition, proximity of BCRs 
and CXCR4 was detected by proximity ligation assay (PLA), where the detectable distance of both targets to each 
other should be between 10 to 40 nm. 
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Results: Our results show, that CXCR4-proximity and signaling is correlated to IgD-BCR expression in healthy human 
B cells, while no correlation between IgM and CXCR4 is detectable. In contrast, in CLL samples an IgM:CXCR4 
association was seen in 5 out of 14 tested samples. Within those samples, the interaction is more frequent in 
unmutated than mutated CLL. In addition to those results, proximity of IgD:CXCR4 is observed in 10 out of 15 
samples, suggesting that IgD:CXCR4 association is crucial for CXCR4 signaling in healthy donor and CLL B cells. 

Conclusions: Summarizing the data, the interaction of IgD and CXCR4 drives CXCL12-induced signaling in healthy 
and malignant mature B cells. In contrast, proximity of IgM:CXCR4 is observed in some CLL samples with being more 
frequent in unmutated than mutated cases. 

 
P6 
Circulating myelin oligodendrocyte glycoprotein (MOG)-specific B cells stratify patients with serum MOG-
antibodies  
S. Winklmeier1, M. Schlüter1, M. Spadaro1, F. S. Thaler1, A. Vural1,2, R. Gerhards1, C. Macrini1, S. Mader1, A. Kurne3, 
B. Inan3, R. Karabudak3, F. G. Özbay4, G. Esendagli4, R. Hohlfeld1,5, T. Kümpfel1, E. Meinl1 

1Ludwig-Maximilians-Universität München, Institut für Klinische Neuroimmunologie, Planegg-Martinsried, Germany 
2Koç University School of Medicine, Research Center for Translational Medicine, Istanbul, Turkey 
3Hacettepe University Faculty of Medicine, Department of Neurology, Ankara, Turkey 
4Hacettepe University Cancer Institute, Department of Basic Oncology, Ankara, Turkey 
5Munich Cluster for Systems Neurology (SyNergy), München, Germany 

Autoantibodies to myelin oligodendrocyte glycoprotein (MOG) are found in a proportion of patients with inflammatory 
demyelination of the CNS, but the source of these antibodies (Abs) is unknown. Recent evidence indicates that 
only part of the patients with MOG-Abs benefits from B cell depletion. 

In this study, we identified circulating MOG-specific B cells in peripheral blood of patients by differentiating B cells in 
vitro into Ab-producing cells via engagement of toll-like receptors (TLR) 7/8. We compared 21 patients with MOG-Abs 
and 26 healthy controls. MOG-Ab positive patients had significantly more MOG-specific B cells in blood than controls, 
but MOG-specific B cells were only detected in about 60 % of the patients. MOG-specific B cells in peripheral blood 
showed no correlation to anti-MOG Ab levels in serum, neither in the whole group of patients nor in the untreated 
patients, indicating an additional source of MOG-Abs apart from circulating B cells. Epitope analysis revealed an 
intraindividual heterogeneity of MOG-Abs secreted by MOG-specific B cells and partially also differences compared to 
MOG-Abs in serum. 

Together, our study shows that patients with MOG-Abs can be stratified based on the abundance of circulating MOG-
specific B cells which does not match with serum titer levels. This could be of therapeutic relevance for selecting 
patients with MOG-Abs for B cell directed therapy. 

 
P7 
Impaired B cell-specific LPS-signaling culminates in infection-induced preterm birth via decreased IL-10 
expression 
M. Busse1, A. C. Zenclussen1 
1Otto-von-Guericke University, Magdeburg, Experimental Obstetrics and Gynecology, Magdeburg, Germany 

Introduction: Despite enormous progress on the field of neonatal medicine, complications related to preterm birth 
(PTB) are still the leading cause of death among children under five years of age. A significant number of PTB are 
associated with maternal infections. B cells might be involved in LPS-induced PTB via different signaling pathways, 
among them TLR4/MyD88-dependent and CD19/RP105-dependent. 

Objectives: In order to understand whether B cells are involved in the protection against preterm delivery, we used B 
cell-deficient mice and animals with altered B cell-specific MyD88- and CD19-signaling in a murine model of LPS-
induced PTB. 

Materials & methods: The following females were included in our study: C57Bl/6 WT mice, µMT mice (B cell 
deficient), mice with MyD88 deficiency in B cells (BMyD88-/-; generated by mating CD19cre/wt/ MyD88flox/flox), mice 
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and CD19-deficient mice. 0.4 mg LPS/kg body weight (BW) was injected intraperitoneally (i.p.) at gestational day (gd) 
16. Induction of preterm delivery was monitored with a camera within the following 24h. 

Results: µMT, BMyD88-/- and CD19-/- mice were all more sensitive towards LPS compared to WT mice. 

Since B cells are the major immune cell population in the peritoneal cavity, impaired B cell response towards LPS 
resulted in altered secretion of cytokines in peritoneal lavage, maternal and fetal serum. B cells from WT mice, fully 
competent to respond to LPS, secreted more IL-10 upon LPS challenge when compared to B cells from µMT, 
BMyD88-/- and CD19-/- mice. 

Conclusion: B cells play an important role in LPS-induced murine PTB, probably by interfering in the balance 
between pro-and anti-inflammatory immune response. 

Our data implicate that B cells might be a potential new target for therapeutic approaches in PTB. 

 
 
P8 
Synergism between IL7R and CXCR4 drives BCR-ABL induced transformation in Philadelphia chromosome 
positive acute lymphoblastic leukemia. 
H. Abdelrasoul1 
1Ulm University Medical Center/ Institute of immunology, Institute of immunology, Ulm, Germany 

 HendAbdelrasoul1, AmeeraAlsadeq1,MarkusMüschen2,MedhanieA. Mulaw3,EliasHobeika1andHassanJumaa1* 

1InstituteofImmunology, UniversityHospitalUlm, 89081 Ulm, Germany. 

2DepartmentofSystemsBiologyandCityofHopeComprehensiveCancerCenter, Monrovia, California91016, USA. 

3InstituteofExperimentalCancerResearch, MedicalFaculty, UniversityofUlm, Germany. 

Background: The Philadelphia chromosome-positive (Ph+) ALL is identified as high-risk group of ALL. IL7/IL7R 
signals regulate survival and proliferation of B cells and hence serve as obvious targets for oncogenes. BCR-ABL was 
reported to mimic signals from constitutively active IL7R in B-ALL cells. CXCR4 mobilizes malignant cells toward the 
bone marrow, which provides protection against chemotherapy. 

Objectives: The functional correlation between CXCR4 and IL7R raises the question of a potential physical 
association of CXCR4 and IL7R. Thus, studying the synergism between CXCR4 and IL7R elucidates the molecular 
regulations of B-ALL, identifies unexpected resistance mechanisms and may provide alternative targets for novel 
treatment. 

Methods: We investigated the surface expression of CXCR4 and IL7Raon Ph+ALL cells by the flow cytometry. 
Afterwards, the direct physical interaction of CXCR4 and IL7Rawas detected by proximity ligation assay (PLA). 

Results: Our results revealed that the interaction between CXCR4 and IL7R is increased on the surface of BCR-ABL-
transformed cells when compared with non-transformed cells. This suggests that the "crosstalk" between these 
receptors is important for survival of the leukemic cells. In fact, inducible deletion of Il7raor Cxcr4in BCR-ABL 
transformed cells severely compromised the survival of BCR-ABL-transformed cells. 

Conclusions: Our data suggest that co-localization of IL7R with CXCR4 on the same protein island on the cell 
surface physically connects homing with the availability of growth factors. High risk of relapse may represent one 
consequence of this concerted action of CXCR4 and IL7R signaling. In addition, our results revealed that disruption of 
Il7raorCxcr4gene expression resulted in cell death of the transformed cells. This suggests that CXCR4 may drive ALL 
cells into specific microenvironment containing IL7 and thus provides additional selective advantage in the presence of 
ABL-kinase inhibitors. 
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P9 
Master and servant - The complex interplay of a long non-coding RNA and its transcription factor STAT3 in 
human Multiple Myeloma 
S. Binder1, I. Zipfel1, D. Riedel1, N. Hösler1, M. Friedrich1, T. Buschmann2, K. Reiche2, F. Horn1,2 
1Institute of Clinical Immunology, University of Leipzig, Leipzig, Germany 
2Fraunhofer IZI, Leipzig, Germany 

Multiple Myeloma, also known as plasma cell myeloma, is a cancer of antibody-producing B-cells. To better 
understand the molecular mechanisms underlying the disease, we focused our interest on non-protein-coding RNAs 
(ncRNAs). Using the human Multiple Myeloma cell line INA-6, which strictly relies on STAT3 activation by IL-6, we 
identified STAiR18 as a novel STAT3-dependent ncRNA. Capture-RNA-sequencing revealed a complex splice 
pattern, each responsible for distinct cellular functions. Knockdown of the most abundant STAiR18 isoforms led to a 
dramatic decrease in INA-6 vitality, reduced STAT3 levels and changes in the histone methylation of the STAT3 locus. 
Moreover, STAiR18 and STAT3 knockdowns yielded overlapping changes of transcription patterns. Further, STAiR18 
was found to associate with STAT3 mRNA. Taken together our data clearly indicate that STAiR18 and STAT3 are 
tightly involved in the dysregulation of human B plasma cells. 

 
 
P10 
Functionality of the BAFF/APRIL system in B-cell acute lymphoblastic leukemia 
E. Sevdali1,2, E. Katsantoni3, C. R. Smulski2, E. N. Kolokotsa1, G. Vassilopoulos4, A. E. Germenis1, H. Eibel2, M. 
Speletas1 
1University of Thessaly, School of Health Sciences, Faculty of Medicine, Department of Immunology & 
Histocompatibility, Larissa, Greece 
2University Medical Center Freiburg, Center for Chronic Immunodeficiency, Freiburg im Breisgau, Germany 
3Biomedical Research Foundation of the Academy of Athens, Basic Research Center, Athens, Greece 
4University of Thessaly, School of Health Sciences, Faculty of Medicine, Department of Hematology, Larissa, Greece 

Introduction: BAFF, APRIL and their receptors (BAFFR, TACI, BCMA) regulate the survival, maturation and 
homeostasis of mature B-cells. Despite the lack of a functional role of BAFF/APRIL system during normal early B-cell 
development, previous studies indicated a contribution of these molecules in the pathogenesis of B-lineage acute 
lymphoblastic leukemia (B-ALL). 

Objectives: We evaluated the expression of this system in B-ALL and its involvement in spontaneous and drug-
induced apoptosis of B-lymphoblasts, taking into consideration the distinct disease subtypes.  

Patients and methods: Seventy-one patients with ALL (59 children, 12 adults) were enrolled in the study. The mRNA 
expression of ligands and receptors was examined by RT-PCR and the surface expression of the receptors was 
evaluated by flow cytometry. Chromatin immunoprecipitation was performed in the 697 pre-B-ALL cell line (E2A-
PBX1+ BAFFR+) to investigate a possible transcriptional upregulation of BAFFR gene by the E2A-PBX1. Primary 
BAFFR+/BAFFR- B-lymphoblasts and 697 cells were treated with BAFF and were analyzed with western blot for the 
NF-κB2 activation and with flow cytometry for BAFF-dependent survival. 697 cells and the Jurkat cell line (T-ALL, 
BAFFR-) were treated with BAFF and hypotoxic doses of chemotherapeutic drugs and were analyzed using an 
annexin V apoptosis kit. 

Results: BAFFR is the most predominant aberrantly expressed receptor of the BAFF system in B-ALL and its 
expression, along with BCMA and APRIL, positively correlates with the maturation stage of B-lymphoblasts. Moreover, 
high BAFFR mRNA levels were found in B-ALL patients carrying the t(1;19)/E2A-PBX1 translocation. Chromatin 
immunoprecipitation showed binding of the E2A-PBX1 chimeric protein to BAFFR promoter suggesting that the 
transcriptional activator could contribute to the premature BAFFR expression in B-lymphoblasts. BAFF binding to 
BAFFR leads to the activation of the NF-κB2 pathway in pre-B-lymphoblasts suggesting that despite its premature 
expression, the receptor has the potential to activate downstream pathways. Surprisingly, we found that BAFF 
treatment enhances the cell death of primary BCR-ABL+BAFFR+ pre-B-lymphoblasts. It also enhances the 
glucocorticoid-induced apoptosis in the E2A-PBX1+ pre-B-ALL cell line 697. 

Conclusion: These data suggest a disease-subtype role of BAFF/BAFFR signaling in B-ALL that differs from normal 
mature B-cells and might affect the pathogenesis and prognosis of the disease. 
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P12 
Effects of Macrophage Migration Inhibitory Factor (MIF) Deficiency on B Cell Phenotypes and Population 
Diversity in Atherosclerosis 
C. Krammer1, S. Besson-Girard2, C. Schmitz3, S. Reichl1, S. Mohanta4, C. Weber4, O. Gokce2, J. Bernhagen1 
1Institute for Stroke and Dementia Research (ISD), Klinikum der Universität München, Vascular Biology, Munich, 
Germany 
2Institute for Stroke and Dementia Research (ISD), Klinikum der Universität München, Systems Neuroscience, 
Munich, Germany 
3Institute for Molecular Cardiovascular Research (IMCAR), University Hospital Aachen, RWTH Aachen University, 
Aachen, Germany 
4Institute for Cardiovascular Prevention (IPEK), Klinikum der Universität München, Munich, Germany 

Introduction: Macrophage migration-inhibitory factor (MIF) is an inflammatory cytokine that is upregulated in chronic 
inflammatory diseases including atherosclerosis. Although MIF does not structurally belong to the class of CXC 
chemokines, it "mimics" chemokine activities and has been defined as the prototypical member of the emerging class 
of atypical chemokines (ACKs). Accordingly, the pro-atherogenic and inflammatory effects of MIF are prominently 
driven by interactions with the classical chemokine receptors CXCR2 and CXCR4, mediating monocyte/neutrophil and 
T cell recruitment, respectively. More recently, B cells have been identified as important players in atherogenesis but 
their effects are subtype-dependent. 

Objectives: We recently examined Mif gene deletion in an Apoe-/- background and revealed a link between MIF and 
B cell autoreactivity featuring vascular site-specific atheroprotection in Mif-KO mice and a strong reduction in 
peripheral B cell counts due to a maturation defect in the bone marrow (BM) associated with an atheroprotective auto-
antibody profile. We now aim at an in-depth understanding of this phenotype focusing on the impact of Mif-deficiency 
on B cell development and population diversity. 

Materials and methods: Mif-deficient Apoe-/- mice were fed a high cholesterol diet for different time periods. We 
performed FACS-based hematopoietic profiling of blood, spleen and bone marrow as well as phenotypical lesion 
analysis applying different histological and immunofluorescence staining methods. Moreover, we have employed 
single cell (sc)-RNAseq for the transcriptomic analysis of bone marrow and splenic B cells in different developmental 
stages (Fig. 1). 

 

 
Results: Our results indicate that Mif-deficiency leads to a striking B cell subset-dependent enrichment of several 
gene clusters for pathways related to mitochondrial metabolism, cell cycle and migration. Moreover, Mif gene deletion 
alters the B cell localization and favors their redistribution in peri-adventitial clusters showing hallmarks of ATLOs 
stage I-II. 

Conclusion: We revealed a novel role of MIF in B cell development. The observed B cell-related phenotypes and the 
scRNAseq-based transcriptomic data will be discussed against the background of MIF"s complex role in immune cell 
recruitment and advanced atherogenesis.   

 

 

Figures: 

Figure 1: Heatmap of differentially expressed genes between Mif KO and WT B cell developmental subsets.   
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P13 
Dysregulated miR-155 and miR-125b are related to impaired B-cell responses in Down Syndrome 
C. Farroni1, E. Marasco2, V. Marcellini1, E. Giorda1, D. Valentini1, O. Grimsholm3, R. Carsetti1 
1Bambino Gesù children hospital, Roma, Italy 
2University of Pavia, Pavia, Italy 
3University of Gothenburg, Gothenburg, Germany 

Down Syndrome (DS) is the most frequent chromosomal disorder in humans caused by an extra copy of chromosome 
21 (HSA21). Life expectancy has increased in the last decades but the infections remain among one of the major 
causes of death in DS. Immune deficiency is an integral feature of DS. Moreover, DS respond poorly to primary 
immunization and have a significant reduction of switched memory B cells (MBCs) in the peripheral blood. The 
germinal centre (GC) is a secondary structure in peripheral lymphoid organs where activated B cells refine their 
antigen receptors. If it is dysfunctional it may lead to antibody deficiency and to recurrent infections and autoimmune 
diseases. HSA21 encodes two microRNAs (miRs), miR-125b and miR-155, that regulate B-cell responses. We 
studied B- and T- cell subpopulations in tonsils of DS and age-matched healthy donors (HD) and we found that the 
GC reaction was impaired in DS. GC size, numbers of GC B cells and Follicular Helper T cells (TFH) expressing BCL6 
cells were severely reduced. The expression of miR-155 and miR-125b was increased in tonsillar MBCs and miR-
125b was also higher than expected in plasma cells (PCs). AID (Activation Induced Cytidine Deaminase) protein, a 
miR-155 target, was significantly reduced in MBCs of DS patients and was significantly overexpressed in PBMCs 
activated with CpG, whereas miR-125b was constitutively higher than normal. The upregulation of both miRs is mostly 
evident in MBCs, activated B cells, and plasma blasts (PBs)/plasma cells (PCs) of DS, highlighting the crucial role of 
HSA21-derived miRs in the regulation of antigen experienced B cells. The increase of miR-155 and its functional 
consequences were blocked by antagomiRs in vitro,  partially reverse the abnormalities observed in MBCs and PBs of 
DS. Because of HSA21-encoded miRs play a role also in DS-associated dementia and leukemia, our study suggests 
that antagomiRs may represent pharmacological tools for the treatment of DS. 

 
P14 
Memory B cell responses to malaria vaccines are potently inhibited by sub-protective antibody titres  
H. McNamara1, A. Idris2, Y. Cai1, H. Sutton1, R. Seder2, I. Cockburn1 
1The Australian National University, The John Curtin School of Medical Research, Canberra, Australia 
2National Institutes of Allergy and Infectious Disease, Vaccine Research Center, Bethesda, United States 

Introduction: The development of vaccines which induce high titres of protective antibodies has proved challenging 
for complex diseases such as malaria and HIV. In the case of malaria the circumsporozoite protein (CSP) antigen of 
Plasmodium encases the parasite and is a major vaccine candidate; however, protective antibody responses to this 
antigen are short-lived in vaccinated humans. 

Objective: This study aimed to clarify the cellular mechanisms responsible for the sub-protective B cell response to 
malaria vaccines. 

 
Materials & methods: Participants in a clinical trial (NCT02015091) for a radiation attenuated Plasmodium vaccine 
regime had regular blood collections, from which we examined the anti-CSP B cell response via ELISA, flow cytometry 
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and BCR sequencing. To investigate the cell dynamics in the memory and plasma cell compartments which were not 
accessible in humans, we developed an anti-CSP BCR-knockin mouse and utilised a mouse malaria model analogous 
to the human vaccine trial. 

Results: In trial participants we observed an expansion of CSP-specific plasmablasts after the first and second 
vaccinations, which correlate with increased titres of protective antibodies. However, additional vaccinations failed to 
further enhance titres. Hypothesising that malaria vaccination induces poor B cell memory, we investigated the cellular 
dynamics further in our BCR-knockin mice. Contrary to our hypothesis, we found that memory B cells from vaccinated 
mice adoptively transferred into naïve recipients were able to differentiate after a recall-vaccination. However, if the 
immune environment in the donor mice was matched in the naïve recipient mice, by transfer of an anti-CSP antibody, 
then memory cells failed to respond. Importantly, we determined that the amount of antibody required for protection 
against infection was ~3-fold higher than the amount required to inhibit recall responses by memory B cells. 

Conclusions: These data suggest that simple prime-boost strategies will not be sufficient to generate durable 
immunity to complex pathogens because of antibody mediated feedback. Instead, targeted approaches to generate 
potently protective antibody lineages may be required. 

 
P16 
Insights into the functional role of the IgD B cell receptor 
V. Renna1, A. Khadour1, C. Setz1, E. Gentner1, J. Wienands2, M. Reth 3, P. Maity1, H. Jumaa1 
1University Medical Center Ulm, Institute of Immunology, Ulm, Germany 
2University Medical Center Göttingen, Institute for Cellular and Molecular Immunology, Göttingen, Germany 
3University of Freiburg, Institute of Biology III (Molecular Immunology), Freiburg, Germany 

Question: Development and responses of B cells are mainly controlled by the action of the B cell antigen receptor 
(BCR) expressed as IgM- and IgD-isotype on mature B cells surface. IgM- and IgD-BCRs follow the same intracellular 
signaling pathways upon engagement, leading to the hypothesis of their redundant function. However, the strict 
regulation of the two BCR isotypes in developing B cells and the important structural differences suggest different 
functional roles for the two isotypes. By mean of in vivo experiments, we aim at defining a set of isotype-specific 
functions in the immune response and the overall B cell function. 

Methods: To study the function of the two BCR isotypes, we employed IgD- and IgM-deficient mice and compared 
their immune reaction to the wild type (WT) counterpart. To this aim we utilized flow cytometry analysis of lymphoid 
cells, serum analysis via ELISA and fluorescence microscopy to analyze spleen sections. We also generated and 
analyzed bone marrow chimeric mice to study IgM- and IgD-only B cells in direct competition with WT cells. 

Results: We found that the generation of germinal center (GC) B cells and consequent antibody production in 
response to 2,4,6-trinitrophenol (TNP) coupled to ovalbumin (OVA) is impaired in IgD-deficient mice, which explains 
previous reports of a delayed immune response in these mice. Of note, we assessed that the immune response 
against a large polyclonal antigen, such as sheep red blood cells (sRBC), does not differ between IgM-, IgD-KO and 
WT mice. Moreover, we observed a reduced presence of IgD deficient B cells in secondary lymphoid organs of BM 
chimeric mice. 

Conclusions: Taken together, our data indicate that, while being unresponsive to monovalent (auto-)antigens, the 
IgD-BCR is required for immune reactions against foreign antigens, especially during the early phases of the 
response. Moreover, we found that cells lacking IgD expression display impaired homing to secondary lymphoid 
organs and/or homeostasis compared to the WT counterpart. These findings are in agreement with previous reports 
and point to an important evolutionary advantage, rather than a redundant function, provided by the IgD-BCR. 

 
P17 
Stromal cell contact-induced PI3K signaling prevents caspase-3 induced cell death of memory plasma cells  
R. Cornelis1, S. Hahne1, H. D. Chang1, A. Radbruch1 
1Deutsches Rheuma-Forschungszentrum, Berlin, Germany 

In the bone marrow, long-lived memory plasma cells (mPC) can survive for years, in niches organized by 
mesenchymal stromal cells. In order to identify the critical signals for survival of the plasma cells, we have shown 
earlier that ST2 stromal cells and the cytokine APRIL, under hypoxic cell culture conditions, together suffice to 
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maintain mPC alive ex vivo for up to 6 days. We could further show that direct cell contact between stromal cells and 
mPC is required for mPC to survive. Apparently cell contact induces PI3K signaling, while APRIL is known to induce 
NF-kB signaling. 

We now show that PI3K signaling downregulates the transcription factors FoxO1 and FoxO3, and that this is critical 
for survival of the mPC. SiRNA mediated knock-down of FoxO1/3 allows mPC survival in the absence of ST2-contact-
mediated survival signaling. ST2-mediated downregulation of FoxO1/3, but not APRIL, protects mPC from caspase 3-
mediated cell death, a consequence of mitochondrial stress. APRIL rather protects from caspase 12-mediated death, 
a consequence of endoplasmatic reticulum stress, i.e. protein synthesis. 

 
P18 
Siglec-G controls the severity of Chronic Lymphocytic B-cell Leukemia 
H. Fahnenstiel1, B. Röder1, L. Nitschke1 
1University of Erlangen, Division of Genetics, Erlangen, Germany 

Siglec-G is a negative regulator of B-cell receptor (BCR) signalling. Siglec-G deficient mice show an expansion of the 
population of CD5+ B1a cells and increased Ca2+ signalling in these cells. Human chronic lymphocytic B-cell 
leukemia (B-CLL) is characterized by B cell leukemic cells developing from CD5+ B cells. BCR signalling is crucial for 
the maintenance of the B cell leukemic populations, as BCR signaling inhibitors such as Ibrutimib are successful new 
treatments of B-CLL. We used the mouse B-CLL model of the Tcl1 transgenic mice to determine how the inhibitor of 
BCR signalling, Siglec-G, influences the severity of B-CLL. Siglec-G-deficient x Tcl1 transgenic mice showed a 
significantly faster and higher expansion of the pre-leukemic CD5+ B cell population in the blood than Tcl1 tansgenic 
mice. Bone marrow, spleen, lymph nodes and liver were affected by an earlier infiltration of the leukemic-like cells. 
The Ig repertoire of Siglec-G-deficient x Tcl1 transgenic mice was changed in comparison to Tcl1 transgenic controls. 
Furthermore, we crossed Siglec-G knockin mice that overexpress Siglec-G about 5-fold on B cells, compared to the 
normal Siglec-G expression level, to Tcl1 transgenic mice. These mice develop a delayed onset of the disease, 
compared to Tcl1 transgenic mice with wild type levels of Siglec-G. We will also analyse the expression level of 
human Siglec-10 (the homolog to Siglec-G) in human B-CLL patients. In conclusion the inhibitory receptor Siglec-G 
has a crucial role in the pathogenesis of B-CLL, as revealed by the Tcl1 transgenic mouse model. 

 
P19 
Abatacept modulates CD80 and CD86 expression and memory formation inhuman B-cells  
R. Lorenzetti1, I. Janowska1, C. Roberto Smulski2, N. Frede1, N. Henneberger1, L. Walter1, M. T. Schleyer1, J. M. 
Hüppe1, J. Staniek1, U. Salzer1, A. Venhoff1, A. Troilo1, R. Edmund Voll1, N. Venhoff1, J. Thiel1, M. Rizzi1 
1University of Freiburg, Faculty of Medicine, Department of Rheumatology and Clinical Immunology, Freiburg im 
Breisgau, Germany 
2Medical Physics Department, Centro Atómico Bariloche and Instituto Balseiro, Río Negro, Argentina 

Background: Cytotoxic T lymphocyte antigen-4 (CTLA-4) limits T-cell activation and is expressed on T-regulatory 
cells. Human CTLA-4 deficiency results in severe immune dysregulation. Abatacept (CTLA-4 Ig) is approved for the 
treatment of rheumatoid arthritis (RA) and its mechanism of action is attributed to effects on T-cells. It is known that 
CTLA-4 modulates the expression of its ligands CD80 and CD86 on antigen presenting cells (APC) by 
transendocytosis. As B-cells express CD80/CD86 and function as APC, we hypothesized that B-cells are a direct 
target of abatacept. 

Methods: In vitro, kinetic of CD80 and CD86 expression was measured by flow cytometry on isolated B cells after 
stimulation via CD40 and IL-21R in presence and absence of abatacept. In vivo, nine abatacept-treated RA patients 
were followed up to 12 months, and seven up to 24 months and treatment response, immunoglobulins, ACPA, RF 
concentrations, B-cell phenotype and ACPA-specific switched memory B-cell frequency were assessed. 

Results: Abatacept treatment in vitro resulted in a dose-dependent decrease of CD80/CD86 expression on B-cells by 
dynamin-dependent internalization, without influencing B-cell development. In vivo, RA patients treated with abatacept 
showed a progressive decrease in plasmablasts and serum IgG. While ACPA-titers only moderately declined, the 
frequency of ACPA-specific switched memory B-cells significantly decreased in response to treatment. 

Conclusion: Abatacept directly targets B-cells by reducing of CD80/CD86 expression. The consequent impairment of 
antigen presentation and T-cell activation may result in altered B-cell selection and control of the generation of ACPA-
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specific memory B-cells providing a new therapeutic mechanism and a base for abatacept use in B-cell mediated 
autoimmunity. 

 
P20 
Are Chronic lymphocytic leukemia subset #4 B cell receptors derived from Rheumatoid factor-expressing B 
cells? 
A. Nicolò1, Y. Liu2, N. Chiorazzi2, H. Jumaa1 
1University Hospital Ulm , Institute of Immunology, Ulm, Germany 
2The Feinstein Institute for Medical Research, Manhasset, NY, United States 

Question: Chronic lymphocytic leukemia (CLL) is the most prevalent adult B-cell neoplasia in western countries. The 
B cell receptor (BCR) is central to the disease pathogenesis. Most CLL cases present a remarkably skewed repertoire 
of immunoglobulin (Ig) genes which allow their classification in different subsets. Among all CLL subsets, subset #4 is 
peculiar for the specific expression of IgG-switched BCRs encoded by the IGHV4-34 and IGKV2-30 gene pair. Crystal 
structure of subset #4 CLL BCR revealed clear evidence of homotypic interactions which are relevant to the cell-
autonomous signalling, detected by Ca2+ influx, that extensively characterize the disease. In this study, we 
investigated the interactions that define CLL subset #4 BCRs focusing on the importance of IgG-isotype switching and 
on the affinity of the self-association complexes. 

Methods: For the purpose of this study, conventional CLL subset #4 γ1 and μ-reverted BCRs were cloned and 
expressed in our well-established Triple Knock Out (TKO) pre-B cell line system. Enrichment of transduced cells was 
monitored and a proliferation assay was performed. Soluble CLL subset #4 antibodies encoding wild type or 
association-deficient mutant sequences were purified from HEK 293T cells. Binding assays and Indo-1 AM staining 
were performed to analyse Ca2+ influx: FACS measurement was performed in both cases. 

Results: In our study, TKO cells expressing CLL subset #4 BCRs showed an increase in the number of transduced 
cells over time upon isotype switching to IgG. The latter is also required for cell-autonomous signalling, as CLL subset 
#4 BCRs expressed as IgM showed no autonomous signalling upon Ca2+ induction. Furthermore, our data pointed out 
that the affinity of the homotypic interaction in IgG molecules is sufficiently high to make IgG self-assembled 
complexes impermeable to soluble self or total IgG. On the other hand, CLL subset #4 BCR expressed as IgM 
acquired the ability to interact with association-deficient soluble CLL subset #4 antibodies. 

Conclusions: Altogether, our findings shade light on the intramolecular interactions of subset #4 CLL BCR confirming 
their fundamental role for the cell-autonomous signalling. Furthermore, the ability of subset #4 CLL BCR expressed as 
IgM to bind soluble IgG prompts the idea that CLL cells might be derived from Rheumatoid factor-expressing B cells, 
suggesting that deeper investigation is required to speculate on the origin of CLL cells. 

 
P24 
The role of IgD BCR during late B cell development and humoral immunity 
T. Amendt1, C. Setz1, M. Young1, H. Jumaa1 
1Institute of Immunology, University Ulm, Ulm, Germany 

The expression of IgM B cell antigen receptor (BCR) is crucial for B cell development and activation, as it regulates 
survival, proliferation and selection. During early developmental stages, B cells express exclusively IgM BCRs, while 
at later stages, IgD becomes the predominant isotype. Interestingly, IgD expression has been conserved throughout 
evolution. As IgD is rarely secreted and expressed mainly as a membrane-bound receptor, indicates a specialized role 
of the IgD BCR in B cell signalling. However, to date the function of IgD still remains elusive. 

Recent findings by our group indicated that IgD is selectively responsive to stimulation by polyvalent antigen, while 
signalling can be inhibited by increased concentrations of monovalent antigen. Moreover, our results suggest that IgD 
expression is regulated by the PTEN/FoxO1 pathway, as inhibition of PI3K signalling by its catalytic antagonist PTEN, 
leads to upregulation of the splicing factor ZFP318, which promotes alternative splicing of Cµ-Cd pre-mRNA. In 
addition, we found that IgD-deficient mice show a delayed and abnormal germinal centre reaction upon immunization 
with TNP-Ova. Together, these data indicate a crucial regulatory role of IgD BCR in tolerance induction and the 
initiation of high-affinity and long-lived humoral immunity. Fundamental understanding might lead to improved 
vaccination protocols. 
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B-Raf and Raf-1 are dispensable for activation of the MAPK/Erk signaling pathway in murine B cells but 
contribute to plasma cell differentiation 
L. Scheffler1, S. Feicht1, L. Strobl1, S. Ehrenberg1, M. Baccarini2, G. Bornkamm3, U. Zimber-Strobl1 
1Helmholtz Center Munich, Research Unit Gene Vectors, Munich, Germany 
2University, Mikrobiologie, Immunologie und Genetik, Vienna, Austria 
3Helmholtz Center Munich, Institut für Klinische Molekularbiologie und Tumorgenetik, Munich, Germany 

Introduction: Raf is a family of serine/threonine-kinases, consisting of Raf-1 (C-Raf), B-Raf and A-Raf in mammals. 
Raf-kinases were identified as intermediates in the MAPK/Erk-signaling pathway. The role of Raf-kinases in B cell 
development and activation is not completely understood.  

Objectives: In this study, we want to investigate the role of Raf-kinases in B cell development and activation. 

Materials & Methods: We studied the B cell development and activation in mice with B cell specific deletion of Raf-1 
and B-Raf (DKO) by flow cytometry and westernblot. Additional ELISPOT and ELISA analysis were performed to 
investigate the capability of inducing a functional immune response in Raf-deficient mice. 

Results: B cell specific Raf-1//B-Raf deficiency resulted in an incomplete block of B cell development from the late-
pro- to early-pre-B cell stage and in decreased B cell numbers in the spleen. The diminished numbers of splenic B 
cells in DKO mice were caused by a reduced B cell efflux from the bone marrow and an impaired differentiation of 
transitional B cells. In contrast, the survival and persistence of mature B cells was comparable to wild type B cells. 
Furthermore, the differentiation of mature DKO B cells to plasma cells (PC) was impaired in vivo and in vitro. Flow 
cytometric analysis revealed a very early block of PC differentiation in the transition from activated B cells to pre-
plasmablasts. 

Surprisingly, in vitro stimulation of DKO B cells with anti-IgM, anti-CD40 and LPS led to a pronounced Erk-activation. 
In the absence as well as in the presence of stimulation Erk-phosphorylation was even higher in DKO than in control B 
cells. Since in DKO and control B cells pan-Raf-inhibitors were not able to inhibit Mek/Erk-phosphorylation, we 
suppose that A-Raf is not the mediator of Mek/Erk phosphorylation in DKO B cells. However, treatment with the PI3K-
inhibitor LY294002 resulted in reduced Mek/Erk-phosphorylation upon BCR- and CD40-stimulation in both genotypes. 

Conclusions: These data suggest an important role of Raf kinases during B cell development and plasma cell 
differentiation. The defects in B cell activation of mature DKO B cells could be due to a deregulated Erk-
phosphorylation upon chemical inhibition or genetic knockout of the Raf kinases. The mechanisms leading to an 
impaired PC differentiation in DKO mice is still under investigation. 

 
P26 
CXCL13 elevation in early kidney allograft rejection in mice and men  
R. Greite1, K. Kreimann1, M. S. Jang1, L. Schiffer2, V. Vijayan3, J. H. Bräsen4, S. Rong1, M. Schiffer2, F. W. R. 
Vondran5, H. Haller1, S. Immenschuh3, F. Gueler1 
1Hannover Medical School, Nephrology, Hannover, Germany 
2Erlangen University, Nephrology, Erlangen, Germany 
3Hannover Medical School, Transfusion medicine, Hannover, Germany 
4Hannover Medical School, Pathology, Hannover, Germany 
5Hannover Medical School, General, Visceral and Transplant Surgery, Hannover, Germany 

Background: Early recognition of allograft rejection after kidney transplantation (ktx) is important to initiate timely 
treatment strategies. In delayed graft function (DGF) indicators of renal function impairment such as serum creatinine 
are missing. Therefore, biomarkers are required to identify ongoing rejection and activation of the immune system as 
early as possible. CXCL13, a potent chemoattractant for B-cells, is a candidate biomarker, which is known as an 
indicator of autoimmune disease activity. Here, we determined CXCL13 levels in patient blood samples longitudinally 
after ktx. Furthermore, we characterized CXCL13 expression in blood and tissue samples of mice with mixed T-cell 
and antibody mediated allograft rejection (TCMR-AMR). 

Methods: Patients scheduled for ktx were enrolled in a prospective clinical study and had blood sampling prior to ktx, 
at day 1, 3 and 7 thereafter. Serum-creatinine elevation and histology were analysed. CXCL13 expression was 
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measured by ELISA. For allogenic ktx in mice Balb/C (H-2d) donor kidneys were transplanted into a completely 
mismatched C57Bl/6 (H-2b) male recipient and control isogenic ktx was performed with C57Bl/6 donors and 
recipients. Blood samples were drawn weekly and flow-cross match was performed with BalbC splenocytes. At the 
designated endpoints at 2, 3 and 6 weeks after ktx renal tissue was analysed for CXCL13 mRNA and pathological 
changes. Flow cytometry was performed to characterize infiltrating leukocyte subsets of the graft 10 days after ktx. 

Results: Patients with initial function had stable CXCL13 levels. In contrast, two patients with early TCMR had >5 fold 
CXCL13 elevation within the first week after ktx. Biopsies revealed TCMR with B-cell infiltrates in both patients. 

In the mouse model CXCL13 levels increased over time and correlated with enhanced CXCL13 mRNA levels in the 
allograft and with acute rejection. Severe interstitial inflammation with CD3 positive cellular infiltrates and perivascular 
B-cell rich clusters were observed. By flow cytometry enhanced plasma cell infiltrates in the allograft were measured. 

Conclusion: Determination of increased levels of systemic CXCL13 in patients after ktx is a promising candidate 
biomarker for B-cell activation and needs further clinical evaluation in a larger patient cohort. 

 
P27 
Monoclonal antibodies against porcine IgE: characterization and analytical application 
M. Patzl1, E. Haiden1, S. Hammer1, K. Mair1, A. Saalmüller1 
1University of Veterinary Medicine, Department of Pathobiology/Institute of Immunology, Wien, Austria 

Introduction: IgE is one of the key molecules involved in allergic diseases. But the lack of specific antibodies against 
porcine IgE (pIgE) has limited the usage of pigs as large animal models for allergic diseases in the past. 

Objectives: The aim of this attempt was the generation of monoclonal antibodies (mAb) directed against pIgE as well 
as their characterization and testing their eligibility in diverse immunological assays. 

Material and Method: BALB/c mice were immunized with HEK 293T cell derived 6xHIS-tagged recombinant porcine 
IgE heavy chain (CH2-CH4; HIS-IgE) of about 50 kDa. Splenic lymphocytes of immunized mice were fused with SP2/0 
cells. Clones producing mAb were screened on HEK 293T cells expressing intracellular Flag-tagged pIgE heavy chain 
(CH2-CH4; Flag-IgE) by flow cytometry (FCM) for specificity. For epitope characterization 32 15-mere peptides, 
overlapping in five amino acids created of the respective pIgE sequence were tested by means of a direct ELISA and 
in blocking assays on Flag-IgE expressing HEK 293T cells by FCM. Cross-reactivity with other porcine 
immunoglobulins was also tested by ELISA and FCM blocking assays. Furthermore their applicability in immunoblots, 
immunoprecipitation and allergen specific ELISA were tested. The IgG-class mAb were purified by affinity 
chromatography on Protein G and partly conjugated to biotin for further usage. 

Results: We got three specific mAb producing clones of IgG1 isotype and one of IgM class. Each of the clones 
recognized a different peptide in ELISA. These results could be confirmed in the FCM blocking test. In Immuno-blots 
all mAb bound to HIS-IgE and none to the HIS-protein. Cross-reactivity tested to pIgG or pIgM was not detected. The 
IgG1 isotypes were also applicable for immunoprecipitation. 

Conclusion: These newly generated mAb provide good tools for using pigs as large animal model for allergies. 

 
P28 
Fas non-apoptotic signaling contributes to positive B cell selection by modulating the mTOR signaling 
pathway 
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M. Allende10, I. Gonzales10, J. Thiel1, N. Venhoff1, R. Lorenzetti1, K. Warnatz11, S. Unger11, M. Seidl12, P. Schneider13, 
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1University Medical Center Freiburg, Rheumatology and Clinical Immunology, Freiburg, Germany 
2Charles University, Prague, Department of Paediatric Haematology and Oncology, Prague, Czech Republic 
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4Universidad de Salamanca, Proteomics Unit, Salamanca, Spain 
5European Molecular Biology Laboratory, Heidelberg, Germany 
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8Hospital Infantil Universitario Virgen del Rocio, Sevilla, Spain 
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13University of Lausanne, Department of Biochemistry , Lausanne, Switzerland 

Activation of B cells in the germinal center (GC) is a central mechanism for the formation of memory cells and plasma 
cells. Intact positive and negative B cell selection in the GC ensure potent memory responses and maintenance of 
humoral tolerance. Defective Fas/CD95 signaling is linked to autoimmune lymphoproliferative syndrome (ALPS), a 
human disorder characterized by autoantibody-mediated cytopenia and lymphoproliferation. So far, development of 
disease is attributed to impaired negative selection due to deficient Fas mediated apoptosis which translates into 
disturbed removal of autoreactive B lymphocytes. However, the impressive improvement of autoimmune cytopenias 
under mTOR inhibition can not be sufficiently explained by this concept. Since Fas has both apoptotic and non-
apoptotic functions we sought to investigate a potential non-apoptotic role of Fas as a modulator of human B cell 
activation and selection. The major signal inducing mTOR in GC B cells is CD40 ligation and the dynamic modulation 
of mTOR is a key mechanism driving positive selection and shuttling between the GC dark and light zone. Mass 
cytometry studies showed that transient ligation of Fas in CD40L stimulated B cells induced a steady decrease of pAkt 
and pS6 that was independent of apoptosis. This signal modulation was absent in Fas-mutant ALPS patients. 
Accordingly, mTOR signaling was enhanced in GC B cells and plasmablasts of secondary lymphoid organs of ALPS 
patients. Proteome analysis revealed a possible link between Fas and mTOR signaling via regulation of a DAXX-
USP7-PTEN axis. Finally, transient Fas triggering promoted expression of transcripts that regulate the shuttling and 
the permanence of B cells in the GC, uncovering a non-apoptotic role of Fas in the process of positive selection of 
activated human B cells. This study contributes to the understanding of B cell selection, the pathogenesis of ALPS 
and sheds light into the physiological role of Fas signaling in a non-apoptotic context. 

 
P407 
Phenotypically and functionally distinct plasma cell subsets reside in human bone marrow 
A. Niedobitek1, S. Grässle1, R. Riedel1, E. Holzhäuser1, A. Schulz1, T. Dehne2, S. Gillert1, H. Mei1 
1DRFZ, Berlin, Germany  
2Charité University Medicine, Rheumatology, Berlin, Germany 

In humans, antibody-secreting plasma cells (PC) lacking the expression of CD19 preferentially reside in bone marrow 
(BM). While they candidate as long-lived plasma cells, the specific lifestyle conferring their stability and exceptional 
maturity in comparison to their CD19 counterparts also found in BM remains elusive. 

 

Here we systematically compared the transcriptomes and the expression of cell-surface receptors of human CD19 
and CD19- BMPC, revealing differential abundance of several receptors and molecules implicated in cell 
adhesion/migration and intercellular communication. Consistent with subset-specific PC behavior, we observed a 
survival advantage of isolated CD19- vs. CD19 BMPC after 5 and 13 days in in vitro co-cultures with human MSC 
grown from primary human BM. 

49-parameter mass cytometry was employed to further delineate the phenotypical setup of human BMPC. This 
analysis identified distinct, non-redundant subsets of PC expressing or lacking CD56 or CD45, whose identity as 
antibody-secreting cells was confirmed by Elispot. Notably, CD56 expression by PC was associated with the 
expression of other receptors commonly absent in B cell lineage cells, such as CCR2 and CD28. A re-analysis of a 
public dataset (Bendall et al., Science 2011) indicates that CD45-negative PC exhibit enhanced phosphorylation of 
STAT3 and 5 proteins after treatment with PVO4, suggesting that the known function of CD45 as a negative regulator 
of Jak-dependent cytokine signaling is active in PC and may limit the processing of STAT-dependent cytokines signals 
in CD45 but not CD45- BMPC. 

We here define new subsets of human BMPC that express distinct sets of cell adhesion and communication 
molecules which have the potential to confer differential survival in different BM microenvironments. At the same time, 
variable CD45 expression by PC has the capacity to mount differential responses of PC in an identical environment. 
We show that the normal human PC compartment in the BM is more complex than previously appreciated. 
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Understanding the complexity and interrelatedness of mature PC subsets will aid the development of PC-directed 
therapies and vaccines. 

 
 
 
Cytotoxic T cells (P29-P86, P398) 
 
P29 
CpG reinvigorates exhausted T cells and potentiates proliferation burst of stem-like CXCR5+ T cells  
K. Kumashie1, M. Cebula1, B. Rissiek2, F. Koch-Nolte2, F. Kreppel3, D. Wirth1 
1Helmholtz Centre for Infection Research, Braunschweig, Germany 
2Universitätklinikum Hamburg – Eppendorf, Hamburg, Germany 
3Universität Witten/Herdecke, Witten, Germany 

Chronic hepatotropic infections are characterized by impaired T cell function and understanding T cell exhaustion as 
well as strategies aimed at restoring exhausted T cell function is of immense clinical interest. Here we exploit an 
experimental mouse model characterized by constitutive, hepatocyte-specific intracellular OVA-antigen expression. 
Upon intramuscular vaccination of these chronic antigen expressing mice with adenoviral OVA vectors, we observe 
diminished cytotoxic T cell responses. This mimics the situation in chronically infected patients. Interestingly, 
modulating liver microenvironment with CpG 28 days post vaccination rejuvenates exhausted T cells, facilitating 
efficient OVA-antigen clearance. In concordance, antigen specific T cells are dramatically increased in the liver. 
However, it is unclear which subset of exhausted T cell expedites extensive proliferative burst upon CpG 
administration. In this regard, we identified a prominent subset (~20-30%) of Ova-specific CXCR5+ T cells in the liver, 
which undergo enhanced proliferation upon CpG application, compared to CXCR5- cells. These observations 
prompted us to evaluate the functional fate of Ova-specific CXCR5+ T cells in the liver 21 days post vaccination. 
CXCR5+ cells show improved expression of CD69, CD127 and Ki67, which are markers associated with 
activation/tissue residency, memory and proliferation, respectively. Similarly, effector molecules such as GZMB, 
TNFa, and T cell cytotoxic marker CD107a are dramatically increased in CXCR5+ cells. Moreover, the presence of 
CXCR5+ cells in the liver is accompanied by increased serum CXCL13, the ligand for CXCR5, suggesting that 
CXCL13 expression coincides with antigen recognition. Further, CXCR5+ T cells express lower exhaustion marker 
TIM-3 and Lag-3. In addition, CXCR5+ cells show efficient mitochondria, elevated nutrient acquisition activity and high 
expression of the purinergic receptor P2X7R as well as reduced levels of ROS. These data suggest distinct 
mitochondria functions in CXCR5+ and CXCR5- T cells. Consequently, CXCR5+ cells are better able to self-maintain. 
Together, these findings suggest that OVA-specific CXCR5+ T cells in the liver possess stem-like cells features. Given 
that CXCR5+ cells possess features of "potent" memory and expand upon immunomodulation, they might represent a 
crucial population for efficient elimination of the viral burden in liver. 

 
P30 
Analysis of EV-decorated CD8+ T cells during viral infection 
L. Rausch1, J. Kranich1, N.-K. Chlis2, M. Schifferer3, M. Simons3, F. Theis2, T. Brocker1 
1Institute for Immunology, Biomedical Center, LMU Munich, Planegg-Martinsried, Germany 
2Institute of Computational Biology, Helmholtz Zentrum Munich, Neuherberg, Germany 
3German Center for Neurodegenerative Diseases (DZNE), Munich, Germany 

The exposure of phosphatidylserine(PS) on the outer leaflet of the plasma membrane is a classical feature of 
apoptosis but also common on extracellular vesicles (EVs). EVs have been shown to play important roles in cellular 
communication and are involved in the regulation of CD8+ T cell responses during infection and cancer. However, the 
investigation of EV-attached CD8+ T cells in complex and dynamic in vivosettings has not been reported yet. Here, we 
have generated a fusion protein of the PS-binding protein Mfge8 and the reporter molecule eGFP (MFGe8-eGFP) to 
analyze naturally occurring EV-T cells-interactions in situ. PS+ cells were detected by intravenous injection of Mfge8-
eGFP followed by imaging flow cytometry. In order to reliably discriminate apoptotic from live EV-decorated cells, we 
developed a deep learning algorithm. By using this novel approach, only low frequencies of EV-bound T cells were 
detected in the absence of infection. In contrast, upon LCMV-infection we found an approximately 10-fold increase in 
the frequency of EV-decorated CD8+ T cells. EV-binding was mostly confined to activated effector CD8+ T cells, but 
almost absent on naïve CD8+ T cells. Furthermore, bound EVs were enriched for proteins normally found on antigen 
presenting cells (APCs), suggesting an APC-origin. Our data demonstrate the propensity of activated CD8+ T cells to 
bind EVs. Moreover, we here introduce a new method to study EVs and their CD8+ T cell targets in vivo, which will 
give new insights into the complex immune modulating role of EVs in infection and antitumor immunity. 
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Identification of the unique phenotype of liver-resident memory CD8+ T cells in chronic viral infection  
M. Bosch1, N. Kallin1, S. Donakonda1, K. Manske1, D. Wohlleber1, P. Knolle1 
1Institute of Molecular Immunology, Technische Universität München, Klinikum rechts der Isar, Munich, Germany 

Introduction: Tissue-resident memory CD8+ T (TRM) cells play a pivotal role for the combat of several viral infections, 
which was mostly demonstrated for viruses replicating in mucosal tissues or secondary lymphoid organs, but not for 
hepatotropic viruses. Due to its unique anatomic structure and physiologic function, the liver represents a unique 
location for tissue resident cells and favors a chronic outcome of infections. 

Objectives: We asked whether TRM cells develop both in resolving and chronic hepatic viral infection and aimed at 
identifying and characterizing TRM cells in chronic infection as possible target for therapeutic intervention. 

Materials & methods: C57BL/6 mice received 100 naïve CD45.1+ OT-I T cells and were subsequently infected with 
liver-targeting adenoviruses encoding ovalbumin under the CMV- or the hepatocyte-specific TTR promoter causing 
resolving or persistent infection, respectively. 6 weeks later, hepatic OT-I T cells were isolated by fluorescence-
activated cell sorting and subjected to RNA sequencing, or analyzed ex vivo by flow cytometry. 

Results: RNA sequencing revealed a preserved tissue-residency core signature present in virus-specific CD8 T cells 
from both resolved as well as chronic infection. In accordance with those findings, OT-I T cells in both settings 
expressed the TRM markers CXCR6 and CD69. However, TRM-like cells from chronic infection exhibited a unique 
transcriptional signature implying functional impairment, which was verified ex vivo by showing reduced functionality, 
high expression of inhibitory receptors and a higher turnover rate. Bioinformatics analysis further suggested increased 
cAMP signaling as one mechanism inducing loss of functionality, which could be confirmed on protein level in 
preliminary experiments. 

Conclusion: Adapted TRM cells are formed during chronic infection of the liver. They share the chemokine receptor 
CXCR6 and the residency marker CD69 with their functional counterparts from resolved infection. However, these 
cells are functionally adapted to the persisting infection. Bioinformatics analysis suggests a transcription factor beyond 
TOX being responsible for liver-specific functional impairment of CD8 T cells. Still, the preserved tissue-residency 
signature of adapted liver TRM cells during chronic infection suggests that these cells can be targeted for re-activation. 

 
P32 
The deubiquitinase OTUB1 regulates homeostatic proliferation of CD8+ T cells. 
S. Just1, G. K. Nishanth1,2, X. Wang1,2, D. Schlüter1,2,3 
1Medical School Hannover, Institute for Medical Microbiology and Hospital Epidemiology, Hannover, Germany 
2Otto-von-Guericke University, Institute of Medical Microbiology and Hospital Hygiene, Magdeburg, Germany 
3Helmholtz-Center for Infection Research, Organ-specific Immune Regulation, Braunschweig, Germany 

Introduction: Ubiquitination is a crucial post translational modification regulating signal transduction and immune 
responses. The process of ubiquitination is counter-regulated by deubiquitinating enzymes (DUB's) by removing 
ubiquitin chains from the target protein. OTUB1, a DUB preferentially targeting K48-linked ubiquitin chains, thereby 
preventing proteasomal degradation of the target protein. It has been shown that OTUB1 regulates CD4+ T cells 
anergy in vitro by degradation of GRAIL (gene related to anergy in lymphocytes). However, the role of OTUB1 in T 
cells in vivo is unknown. 

Objectives: We aim to investigate how OTUB1 regulates T cell homeostasis and response to bacterial infection.  

Materials & methods: We generated CD4-Cre OTUB1fl/fl mice to deplete OTUB1 in both, CD4+ and CD8+ T cells and 
analyzed T cell development and homeostasis in naïve mice. In addition, we intravenously infected mice with Listeria 
monocytogenes and investigated the T cell response by flow cytometry. 

Results: Based on flow cytometric analysis we found no disturbance in T cell development. However, in secondary 
lymphoid organs an accumulation of CD44highCD62Lhigh CD8+ T cells was observed, indicating an important role of 
OTUB1 in homeostatic proliferation. Interestingly, OTUB1-deficient CD8+ T cells were hyperactivated and proliferated 
stronger in Rag1-/- mice, as well as in vitro upon IL-7 and IL-15 stimulation. Both cytokines are major regulators of 
homeostatic proliferation. Even though accumulation of CCD44highCD62Lhigh CD8+ T cells increased over time, CD4-
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Cre OTUB1fl/fl mice survived for at least 1 year without clinical signs of autoimmune disease. Despite the pre-activated 
state of OTUB1-deficient CD8+ T cells we observed no significant differences in colony forming units and T cell 
response when we infected mice with L. monocytogenes. 

Conclusion: Our results indicate that OTUB1 plays a crucial role in CD8+ T cell homeostasis by inhibiting cytokine 
signaling, but has no effect on the regulation of the T cell response upon L. monocytogenes infection. 

 
P33 
Identification of a miR-146b-FasL axis in the development of neutropenia in T-LGL leukemia 
B. Mariotti1, G. Calabretto2, M. Rossato3, A. Teramo2, G. Barilà2, M. Leoncin2, C. Vicenzetto2, M. Facco2, G. 
Semenzato2, R. Zambello2, F. Bazzoni1 
1University of Verona, Medicine, Verona, Italy 
2University of Padova, Medicine, Padova, Italy 
3University of Verona, Biotechnology, Verona, Italy 

T Large Granular Lymphocytes Leukemia (T-LGLL) is a rare disease characterized by LGLs proliferation. The main 
clinical manifestation of T-LGLL is a severe neutropenia that is also the most common indication for treatment in this 
disease. From the molecular point of view, the high levels of soluble Fas ligand (FasL) found in these patients are the 
main cause of neutropenia. We recently described that the increased FasL expression was induced by the high 
STAT3 activation that specifically characterizes T-LGLs of neutropenic patients. Although STAT3 is a transcriptional 
activator of a huge number of oncogenes, so far its relationship with microRNAs has not been evaluated in T-LGLL. 
Here, we investigated whether STAT3 could carry out its pathogenetic role in T-LGLL through an altered expression of 
miRNAs. Here, we investigated whether STAT3 could carry out its pathogenetic role in T-LGLL through an altered 
expression of miRNAs. 

Hierarchical Clustering Analysis of miRNA expression profile of T-LGLs identified two groups of samples: in the first 
cluster, patients are characterised by CD8+ T-LGLs, neutropenia and high levels of activated STAT3, while CD4+ T-
LGLs, normal neutrophil counts and low levels of STAT3 activation distinguish remaining patients. Remarkably, we 
demonstrate a CD8-specific and STAT3 activation-dependent inhibition of miR-146b expression, this latter being 
related to miR-146b promoter methylation. We also provide experimental evidence that the STAT3-dependent 
reduction of miR-146b expression allows increased HuR-mediated stabilization of FasL mRNA, leading to increased 
FasL production, which in turn has been shown to play a role in neutropenia. Restoring miR-146b expression in CD8 
T-LGLs leads to a reduction of HuR protein and, in turn, of FasL mRNA expression. Finally, we demonstrated that 
treatment with Bortezomib, a proteasome inhibitor, lead to a 70% reduction of STAT3 activation and 67% reduction of 
DNMT1 expression in T-LGL. Finally, in line with our previous results, reduction of HuR protein expression (-44%) and 
FasL mRNA (-43%) was observed in Bortezomib-treated T-LGL, consistent with the restoration of miR-146b 
expression. 

All together these data provide mechanistic insights for the link between STAT3 activation, miR-146b expression and 
neutropenia in CD8 T-LGLs and indicate a possible use of Bortezomib in the treatment of neutropenia in T-LGLL. 

 
P34 
Poor responsiveness of naïve CD8+ T-cells from elderly individuals is associated to their altered basal 
metabolism 
F. Nicoli1, V. Folcher2, M. Dubois2, L. Papagno2, E. Clave3, H. Vallet2, J. Frere4, A. Toubert3, J. Boddaert2, A. Caputo1, 
R. Gavioli1, V. Appay2 

1University of Ferrara, Ferrara, Italy 
2INSERM U 1135, Paris, France 
3INSERM UMR 1160, Paris, France 
4University of Arizona, Tucson, United States 

Quantitative and qualitative alterations of naïve CD8+T-cells are primary hallmarks of immune aging. The naïve T-cell 
compartment represents the source of de novo cellular responses, and its impairment an important obstacle to 
respond to and clear emerging pathogens and tumours in old individuals. Notably, elderly subjects also show severe 
defects in responding to vaccinations, and this has been associated to both the decline in the absolute numbers of 
Naïve CD8+T-lymphocytes as well as to the disruption of their priming and differentiation capacity upon TCR 
mediated activation. 



Eur. J. Immunol. 2019. 49 (Suppl. 1): 1–360   Abstracts 

DOI: 10.1002/eji.201970300 

 

©  2019 The Authors ǀ European Journal of Immunology © WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 91 

 

However, the intrinsic defects associated with their altered functionality remain unclear, which is a critical obstacle for 
the development of vaccines tailored for the elderly population. Considering the important role of intracellular 
metabolism in lymphocyte functionality and the systemic bioenergetics dysfunctions characterizing elderly subjects, 
we aimed here at studying the metabolic features of naïve CD8+T-cells in elderly humans. Our data indicate that 
naïve CD8+T-cells from elderly donors present an active basal state, which is supported by alterations at the level of 
mitochondrial metabolism and increased fatty acid uptake and storage. IL-7, known to drive T-cell homeostatic 
proliferation and present at elevated levels with aging, induces lipid uptake and storage, similarly to observations in 
naïve CD8+T-cells from elderly donors. This particular bioenergetics profile is associated with increased apoptotic 
levels and decreased proliferative response of old naïve CD8+T-cells upon TCR-triggering. Notably, lipid lowering 
strategies are able to restore normal TCR-induced caspase-3 expression and proliferation. The present work 
highlights that alterations of the lipid metabolism in naïve CD8+T-cells with old age may alter their responsiveness. 
Approaches favoring lipid catabolism may represent interesting therapeutic strategies to improve T-cell immunity and 
vaccine efficacy in the elderly. 

 
P35 
The transcription factor TOX controls differentiation and maintenance of CD8+ T-cells in chronic infections. 
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Youngblood5, R. Thimme2, D. Zehn1 
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During chronic infections, virus-specific CD8+ T-cells acquire a differentiation program that is distinct from the one 
acquired in acute infections. The persisting antigen stimulation causes T-cells to become dysfunctional which means 
that they show impaired effector functions and up-regulated inhibitory receptor expression. Antigen amount is a critical 
factor for the generation of the chronic phenotype, which is retained in persistent infections even after antigen 
removal. To investigate key determinants in the generation of the chronic phenotype, we use the LCMV mouse model 
with a newly developed experimental system that allowed us to compare T-cells with acute-functional and chronic-
dysfunctional phenotype, and identify core genes responsible for the generation and maintenance of the chronic 
phenotype. The transcriptional profile analysis revealed the transcription factor TOX as one of the most upregulated 
genes in chronically stimulated T-cells. TOX expression correlates with the chronic phenotype and it is maintained 
after antigen withdrawal in chronically stimulated mice. TOX is induced by high antigen levels and its absence strongly 
affects dysfunctional T-cells, which are forced to acquire an effector phenotype, with decreased PD-1 but increased 
KLRG-1 expression and cytokines production. The induction of an acute phenotype in chronically stimulated T-cells 
reveals a deep alteration of the transcriptional program, and eventually results in impaired survival of dysfunctional 
CD8+ T-cells, explained by a substantial loss of the critical Tcf-1+ progenitor population. Interestingly, the enhanced 
effector phenotype is coupled with stronger effector function, which leads to a better viral clearance, but also to an 
increase in immunopathology. TOX promotes the dysfunctional phenotype in CD8+ T-cells, nonetheless ensures their 
fitness for long-term maintenance during chronic infections. Importantly, TOX prevents the acquisition of the effector 
phenotype and triggers a response in T-cells that protects the host form overwhelming immunopathology. Therefore, 
TOX is a key regulator of the differentiation program that leads chronically stimulated T-cells to acquire a dysfunctional 
phenotype. This essential role in tuning T-cells function under persistent stimulation makes TOX a major target for 
future immunotherapeutic approaches. 

 
P36 
SLA class-I deficiency by targeting b2m in pigs – phenotypical and functional characterisation for 
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Introduction: Foreign MHC molecules are the main inducers of anti-graft responses and targets of cytotoxic effector 
cells during rejection. The interaction between porcine MHC (SLA, swine leucocyte antigen) molecules and the human 
T cell receptor is functional across the species-barrier. The absence of SLA class-I molecules should, therefore, lead 
to a decreased immunogenicity of porcine cells and tissues. Therefore, SLA class-I deficient pigs were generated and 
the immune status of the animals and the stimulatory potential of their cells and tissues were characterised. 

Methods: For cell surface expression of functional SLA class-I molecules, the non-polymorphic beta2-microglobulin 
(b2m) is regarded to be essential. Thus, SLA class-I deficient pigs were generated by targeting the b2m gene using 
CRISPR/Cas9 in porcine cells following somatic cell nuclear transfer (SCNT). Resulting b2m "knock-out" (b2m-ko) 
pigs were characterised phenotypically and cells from these animals were tested for their potential to stimulate 
proliferative responses and cytotoxic activity of human cells in comparison to wildtype (wt) porcine cells. 

Results: Histological staining showed no b2m or SLA class-I expression in tissues from organs relevant for 
transplantation (heart, kidney, liver). Flow cytometry analyses revealed a strongly decreased b2m and SLA class-I 
expression on PBMC. SLA class-I deficiency was also reflected by the total absence of CD8+ T cells in peripheral 
blood. Additionally, piglets showed reduced cytokine and immunoglobulin levels. In xenogeneic MLR assays we 
observed significantly reduced proliferation of human CD8+ T cells to stimulation with PBMC from b2m-ko pigs. 
Despite this, cytotoxic effector cells were generated in 6d MLRs which lysed SLA class-I negative targets as 
effectively as targets from SLA class-positive wt pigs. Experiments are ongoing to clarify whether this lysis reflects the 
activity of NK cells or killing mediated by human CD4+ T cells via the CD95/CD95L pathway. 

Conclusion: Targeting of b2m is an appropriate strategy to generate pigs expressing significantly reduced levels of 
SLA class-I molecules. The functional data indicate a low immunogenic status of cells from SLA class-I deficient pigs, 
predominantly by preventing the induction phase of human anti-pig T cell reactivity. Additional strategies should be 
introduced to protect porcine cells from cytotoxic effector cells. 

Supported by the DFG (SFB-TRR 127 "Xenotransplantation") 
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Introduction: Activation of T cells via the TCR provokes a Ca2+ signal. Adenine nucleotide-derived 2nd messengers 
including adenosine diphosphoribose (ADPR), 2"-deoxy-ADPR (2dADPR), cyclic ADPR (cADPR) and nicotinic acid 
adenine dinucleotide phosphate (NAADP) trigger different Ca2+ channels and initial data suggest that these 2nd 
messengers could regulate Ca2+ signalling in T cells. CD38 is involved in interconversion of these 2nd messengers 
and could modulate the response. 

Objectives: We investigate the role CD38 and of Ca2+ channels activated by adenine nucleotide 2nd messengers in 
CD8 T cell activation and differentiation. 

Materials & methods: CD8 T cells from mice deficient in CD38 or the Ca2+ channel TRPM2 will be used. In addition, 
deficient mice transgenic for an ovalbumin-specific TCR (OT1) are available. CD8 T cells will be incubated with anti-
CD3 mAb or ovalbumin peptide-loaded BMDCs and Ca2+ signalling and induction of early activation genes will be 
analysed. TCR signalling will also be investigated in the presence of an NAADP agonist. TCR transgenic CD8 T cells 
will be transferred into recipients infected with ovalbumin-recombinant listeria and their response will be determined. 

Results: Preliminary results show that early CD8 T cell activation is regulated by the strength of stimulation, which 
applies for anti-CD3 mAb and for incubation with DCs loaded with fully and partially agonistic ovalbumin peptides. 
FACS analysis of activated CD8 T cells revealed an "on/off" type of response for the expression of early response 
genes with an increase in the frequency of activated cells after stimulation with increasing strength as opposed to 
differences in the activation level of cells. This effect was also found in the frequency of CD8 T cells that generated a 
Ca2+signals in response to stimulation with increasing strengths. The NAADP antagonist decreased the responding T 
cell population when added during activation. So far, no effect on early CD8 T cell responses was detected in cells 
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from CD38 and TRPM2-deficient mice. Currently, the responses of CD38 and TRPM2-deficient CD8 T cells in vivo 
and the formation of memory T cells are investigated. 

Conclusion: Our data suggest a stimulus-threshold for TCR activation of naive CD8 T cells and that the strength of 
the TCR signal primarily determines the number of T cells that reach this threshold. First experiments indicate that 
CD38 and TRPM2 do not alter early T cell activation in CD8 T cells. 
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Removal of H3K27me3 is key for initiation of transcriptional programs required for early virus-specific CD8+ T 
cell differentiation. 
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Understanding the molecular events that underpin initiation of programmed virus-specific CD8+ T cell differentiation is 
needed to improve optimal T cell responses. Profiling genomic wide changes in H3K27me3 deposition, chromatin 
accessibility and gene transcription, we identified that prior to the first cell division, there is extensive epigenetic 
reprogramming that results in stepwise engagement of specific transcriptional modules. This early reprograming 
involves rapid H3K27me3 demethylation at genes involved in a broad range of cellular support processes intrinsic to 
readying activated T cells for proliferation. Inhibition of H3K27me3 demethylation within early-activated T cells 
constricted the magnitude of an effective primary virus-specific CD8+ T cell responses and the formation of memory 
CD8+ T cell populations. H3K27me3 methylation therefore acts as a molecular handbrake with H3K27me3 
demethylation required at the very earliest stages of T cell activation, enabling lineage-specific reprogramming of 
effector and memory CD8+ T cells 
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Memory CD8 T cell protection from viral reinfection depends on interleukin-33 alarmin signals 
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Memory CD8 cytotoxic T lymphocytes (CTLs) can protect against viral reinfection. However, the signals driving rapid 
memory CTL reactivation have remained ill-defined. Viral infections can trigger the release of the alarmin interleukin-
33 (IL-33) from non-hematopoietic cells. IL-33 signals through its unique receptor ST2 to promote primary effector 
expansion and activation of CTLs. Here, we show that the transcription factor STAT4 regulated the expression of ST2 
on CTLs in vitro and in vivo in primary infections with lymphocytic choriomeningitis virus (LCMV). In the primary 
antiviral response, IL-33 enhanced effector differentiation and antiviral cytokine production in a CTL-intrinsic manner. 
Further, using sequential adoptive transfers of LCMV-specific CD8 T cells, we deciphered the IL-33 dependence of 
circulating memory CTLs at various stages of their development. IL-33 was found dispensable for the formation and 
maintenance of memory CTLs, and its absence during priming did not affect their recall response. However, in line 
with the CTL-boosting role of IL-33 in primary LCMV infections, circulating memory CTLs required IL-33 for efficient 
secondary expansion, enhanced effector functions, and virus control upon challenge infection. Thus, beyond their 
effector-promoting activity in primary immune reactions, innate alarmin signals also drive memory T cell recall 
responses, which has implications for immunity to recurrent diseases. 

 
 
 
Infection (P39-P86) 
 
P39 
PD1-PDL1 interaction is required for the expansion of a population of CD4+Ly6Chieffector T cells during 
Leishmania major infection. 
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R. de Freitas e Silva1, T. Jacobs1 
1Bernhard Nocht Institut for Tropical Medicine, Immunology, Hamburg, Germany 

Introduction Programmed cell death (PD)-1 receptor and its ligand PD-L1 (B7-H1) are important inhibitory receptors, 
which coordinates both T cell activation by dendritic cells and effector function of experienced antigen-specific T cells. 
The role of this pathway during infection by intracellular protozoan Leishmania has not been well studied yet. 
Objective The aim of this study was to investigate the role of PD1-PD-L1 during the infection by the intracellular 
parasite Leishmania (L.) major.  

Materials & methods C57BL/6J and PD-L1-/- mice were bred and co-housed and subcutaneously infected in the left 
ear with 3 x 106 7-days stationary promastigotes of L. major. Uninfected mice were used as controls. Mice were 
followed over the infection course and euthanized in different time points and ear and draining lymph nodes (dLN) 
processed to obtain single cell suspensions. Ear lesions were measured with the aid of a digital calliper. Sample 
aliquots were used to quantify the amount of tissue parasites and for macrophages, monocytes, fibroblasts, effector 
(CD44+CD27-CD62L-) and regulatory (Foxp3+) CD4+ T cells, and IL-27 staining with antibodies fluorochrome-
conjugated for FACS. This research was approved by the authorities of the Hamburg-Germany state (Nr N 027/2018). 
Statistical calculations used two-tailed Mann Whitney test and assumptions were made at 95% confidence level.  

Results This study has shown an important strong up-regulation of PD-L1 by different cell subsets at the infection site 
with L. major, and, at least in our model, mice lacking PD-L1 exhibited increased lesions, but with no impact on 
parasite burden. In the increased lesions analysis of  monocyte/macrophage function revealed that the lack of PD-L1 
may contribute to a less activation status and tissue remodeling function of these cells. Interestingly, the lack of PD-L1 
contributes to an impaired expansion of a population of CD4+Ly6Chieffector T cells in the dLN and at the infected site, 
and the lack of PD-L1 contributes to a lower production of IL-27 by local infiltrating monocytes which comes along with 
the lower level of Ly6C on CD4+T cells.  

Conclusion This study suggests a role for PD1-PD-L1 interaction in inducing the expansion of a population of 
CD4+Ly6Chieffector T cells during the infection by L. major which might be dependent on IL-27.  

Key-words: PD-1; PD-L1; CD4+Ly6Chieffector T cells; Leishmania major. 
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P40 
C. trachomatis serovar D interaction with TLR3 in epithelial cells of the human urogenital tract 
L. Kellner1, S. Albrecht1, T. Miethke1 
1Institut für medizinische Mikrobiologie und Hygiene, Mannheim, Germany 

Introduction: Chlamydia trachomatis serovar D-K is one mayor cause of female genital tract infections leading 
untreated to chronic activation of the immune response resulting in tubal factor infertility. To enable an adequate 
immune reaction in case of pathogens' invasion epithelial cells of the human urogenital tract are provided with 
numerous pattern recognition receptors (PRRs) such as toll like receptors (TLRs). TLR3 in particular is localized in the 
endosome to recognize external dsRNA. When TLR3 binds such a structure the corresponding pathway, consisting 
amongst others of the intracellular adapter TRIF and the transcription factor IRF3, is activated and results in enhanced 
interferon beta (IFN-β) production. 

Objectives: Our aim was to investigate the role of TLR3 in cells of the human urogenital tract in case of C. 
trachomatis serovar D infection. 

Materials & methods: We detected TLR3 and TRIF mRNA by RT-PCR and the expressed proteins by 
immunofluorescence microscopy in various cervix and bladder cancer cell lines. Moreover IFN-β concentration in 
supernatants was measured by ELISA. To analyse the inclusion size C. trachomatis forms during infection in human 
bladder cancer cells we made use of immunofluorescence microscopy again. To receive an overview on the host cell 
mRNA, a RNA-Array was performed comparing host cell RNA-profiles under infection in a TLR3-dependent manner. 

Results: We found that, as the basis for a functional pathway activation, TLR3 and TRIF are expressed and recruited 
to chlamydial inclusions in all tested cell lines. However, IFN-β production after infection with C. trachomatis did not 
take place in our experiments. When TLR3 was inhibited by a small molecule inhibitor, a significant diminishment of C. 
trachomatis inclusions was observed in the human bladder cancer cell line T24/83. Furthermore, these inclusions 
produced no reproductive progeny. Concerning the mRNA-levels a TLR3-dependent regulation of approximately 93 
genes could be detected after infection, affecting various intracellular pathways. 

Conclusion: This opens up a new perspective on the interaction between C. trachomatis and TLR3, assuming that 
TLR3 might play a crucial role in C. trachomatis' intracellular development among others probably through nutritional 
pathways which haven't been identified yet. 

 
P41 
Inhibition of type I interferon production by murine leukemia virus (MuLV) 
J. Icking1, A. Kaufmann1, S. Bauer1, H. L. Obermann1 
1Philipps University Marburg, Institute for immunology, Marburg, Germany 

Introduction: The initial immune response to retroviruses is highly important to clear infection, since retroviruses 
integrate their reverse transcribed genome into the host genome which leads to persistent infection resulting in 
immunodeficiencies, cancers and other pathologies. 

Several pattern recognition receptors (PRRs) like Toll-like receptors (TLRs) and cyclic GMP-AMP synthase (cGAS) 
have been reported to detect retroviral nucleic acids. Especially, plasmacytoid dendritic cells (pDC) are targets of 
retrovirus infection but murine leukemia virus (MuLV) infection does not lead to any type I interferon (IFN) response. 

Modification of RNA influences its recognition negatively and for example 2'-O-methylation transforms RNA into an 
antagonist for TLR7. This leads to the hypothesis of modified RNA being present in MuLV. 

Objectives: 

 Investigating antagonistic components of MuLV. 

 Analyzing modifications of RNA packaged within MuLV particles. 

Materials & methods: MuLVs were generated from producer cell lines followed by ultracentrifugation. Murine pDCs 
were differentiated from bone marrow cells by induction with murine Fms-related tyrosine kinase 3 ligand (Flt3L) and 
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human pDCs were isolated from buffy coats. Immune responses were analyzed by ELISA and RNA modifications 
were examined by HPLC. 

Results: MuLV infection does not lead to type I IFN production within murine Flt3L-DCs as well as human pDCs. 
Furthermore, MuLV infection inhibits type I IFN secretion induced by TLR-ligands and this inhibitory effect does not 
depend on the envelope or glycogag polyprotein of MuLV and in addition the inhibitory SIGLEC-H/DAP12 pathway is 
not involved. Interestingly, heat inactivation destroyed the antagonistic function and rendered MuLV itself 
immunostimulatory. Immune stimulation with non-G18-methylated tRNA revealed an immunostimulatory effect, which 
however could not be confirmed with MuLV produced by methyltransferase knock-out cells. Genomic MuLV-RNA is 
sensed by murine Flt3L-DCs in a TLR7-dependent manner. RNA recognition by human pDCs is more complex, since 
RNA from wt- or ΔΨ-MuLV is equally recognized. 

Conclusion: MuLV infection does not induce a type I IFN response within murine Flt3L-DCs or human pDCs. 
Furthermore, MuLV possess immune suppressive properties, which can be abrogated by heat treatment. Human 
pDCs are able to sense non-viral RNA in contrast to murine Flt3L-DCs by a receptor of unclear nature. 

 
P42 
Development of a two-step flow cytometry method for a field setting using whole blood for the description of 
phenotypic markers on peripheral blood cells 
S. Horn1,2, M. I. M. Ahmed1,2, C. Geldmacher1,2, M. Hölscher1,2, I. Kroidl1,2 
1Medical Center of the University of Munich (LMU), Division of Infectious Diseases and Tropical Medicine, Munich, 
Germany 
2German Center for Infection Research (DZIF), partner site Munich, Germany 

Question: In resource poor settings, research activities are limited because local laboratories lack equipment or 
trained personnel. Polychromatic flow cytometry is a method commonly used to characterize different immune cell 
subsets but is often not available in tropical regions. Here infections, such as from helminths or HIV, frequently occur. 
Flow cytometry can be done using cryopreserved peripheral blood mononuclear cells and measurements can then be 
performed in specialized laboratories. However, this requires cryopreservation in liquid nitrogen and large blood 
draws, which are often difficult, particularly in small children. 

Our aim was to characterize various cell populations in peripheral blood, including memory and regulatory T helper 
cells, along with a variety of activation markers and markers that may be relevant for HIV transmission within 
Wuchereria bancrofti (W. bancrofti) infected individuals. We have developed and optimized a method for measuring 
up to 9 phenotypic markers using 100 µl of blood, which can potentially be taken via finger prick. 

Materials and Methods: Peripheral blood was collected in EDTA or heparin collection tubes. Extracellular antibodies 
(b7-PE, CD4-PerCpC5.5, HLADR-PeCy7, CD38-APC, CD27-APC-H7, CD45RA-Bv421, CCR5-APC, CD8-V500, 
CD25-Bv605) were added and after an incubation, cells were lysed, frozen and stored in liquid nitrogen for transport 
and further processing. After a period of up to 6 months, cells were thawed, permeabilized, and stained with 
intracellular antibodies (CD3-ECD, FoxP3-FITC, Tbet-PE, Eomes-PeCy7) before acquisition on a 13-parameter Flow 
Cytometer. 

Results: Initial tests showed highly comparable results between freshly drawn and cryopreserved samples. This 
method has been performed in two studies in Ghana and Tanzania, which focus on the immunology of individuals 
infected with W. bancrofti. Over 200 participant samples have been analyzed with promising results. The participant 
samples that were preserved for 6 months before analysis are comparable to those that were freshly processed and 
analyzed. 

Conclusions: We have developed a method which, to the best of our knowledge, is a new whole blood extracellular 
and intracellular assay that is easy to use. Due to the minimal amount of blood required and the robustness, we 
believe that the method is useful for both evaluating immunological parameters in children and field studies in remote 
settings. 

 
P43 
Membrane-bound proteases ADAM10 and ADAM17 regulate the T cell response against intracellular bacteria 
K. Yan1, D. Reimers1, J. Schmid1, H. W. Mittrücker1 
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1University Medical Centre Hamburg-Eppendorf, Institute of Immunology, Hamburg, Germany 

Introduction: The protease ADAM (A Disintegrin And Metalloproteinase) 17 is an important modulator of the immune 
system. Over 70 immunorelevant targets are currently known, including TNF-α and its receptors. However, we could 
previously show that the immune response against Listeria monocytogenes of mice with a T-cell specific ADAM17 
knockout is comparable to that of control mice. ADAM10 is involved in the NOTCH signaling pathway during thymic T-
cell development and differentiation of T cells in the periphery. ADAM10 also shares substrate specificity with 
ADAM17. A potential redundancy in ADAM protease function might explain the limited effect of ADAM17 in our 
infection model and serves as the focus of this research project. 

Objectives: In the current study, we aim to elucidate the function of ADAM10, alone or combined with ADAM17, in the 
activation and differentiation of T cells during the primary immune response and in the generation of memory T cells. 

Materials & Methods: We used mice with a T-cell restricted deficiency in either ADAM10 (A10ΔCD4), or ADAM10 and 
ADAM17 (A10/A17ΔCD4) combined and corresponding control mice. We infected mice with a recombinant Listeria 
monocytogenes strain expressing the ovalbumin antigen (LmOVA) and analysed the T-cell response after 8 days 
(primary response). Memory T-cell development was assessed in different tissues after 10 weeks. In addition, mice 
were rechallenged with a lethal LmOVA dose in order to elucidate the influence of ADAM10 and ADAM17 on the recall 
response. 

 

 
Results: Under homeostatic conditions, distribution of peripheral T cells was comparable between A10/A17ΔCD4 and 
control mice. However, during primary infection the total number and the number of listeria-specific CD4+ and CD8+ T 
cells in spleen and liver from A10/A17ΔCD4 mice was significantly reduced when compared to numbers in control mice. 
Following secondary infection, deficient and control mice had similar total numbers of T cells, but tissues of 
A10/A17ΔCD4 still contained diminished numbers of specific T cells. 

Conclusion: Combined deficiency of ADAM10 and ADAM17 in T cells does not significantly impact T-cell numbers 
and distribution. However, deficiency significantly impairs the T-cell response during primary and secondary L. 
monocytogenes infection. Currently, we aim at determining the underlying mechanisms. 

 
P44 
Role of receptor specificity and membrane fusion activity of influenza viruses in immune cell tropism 
J. Dorna1, V. Laukemper1, A. Kaufmann1, M. Matrosovich2, S. Bauer1 
1Philipps-University, Institute for Immunology, Marburg, Germany 
2Philipps-University, Institute for Virology, Marburg, Germany 

Introduction Hemagglutinin protein (HA) of influenza A viruses (IAVs) mediates binding to cellular receptors and 
fusion of viral and endosomal membranes at low pH. Both properties of HA vary depending on viral host species and 
evolutionary lineage. Growing evidence suggests that this variation may affect cell tropism and pathogenicity of IAVs. 
For example, avian IAVs such as zoonotic H5N1 that predominantly bind to 3-linked sialic acids (Sia) and have high 
pH optimum of fusion are associated with increased fatal outcomes related to severe immune dysregulation. 

Objective To characterize how receptor-binding specificity and pH optimum of membrane fusion of HA affects viral 
infection and induction of immunological responses in different types of human immune cells 

Material & methods A panel of 2:6 recombinant IAVs was generated with 6 gene segments of A/PR8 virus and 
distinctive HA and NA from seasonal, pandemic or zoonotic IAVs. Point mutations in the HA were introduced which 
affected receptor-binding specificity or pH of fusion. The IAVs were used to infect either human PBMCs or isolated 
plasmacytoid DCs. Flow cytometry was used to determine susceptibility of different cells to IAVs and to analyse 
expression of Sia. The innate immune response was determined by measuring IFNα using ELISA. 

Results Studies on interaction of IAVs with purified human pDCs revealed that levels of virus-induced secretion of 
IFNα correlate with viral receptor specificity rather than pH optimum of fusion. Thus, IAVs with avian-virus-like binding 
preference for 3-linked Sia showed eight times higher IFNα secretion than human-type IAVs with favoured binding to 
6-linked Sia and HA fusion mutants. These findings agreed with abundant expression by pDCs of 3-linked Sia. The 
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infection of PBMCs with single point HA mutants of recombinant pandemic IAV A/HK/68-PR8 (H3N2) revealed 
differences in susceptibility of different immune cells. Whereas CD14+ monocytes and CD123+CD303+ pDCs were 
efficiently and equally infected, CD20+B-cells and T cell subpopulations showed significantly lower susceptibility to the 
avian like IAV-mutant. This pattern correlated with the levels of expression by the cells of 6-linked Sia. 

Conclusion Our results suggest that the receptor specificity of the HA has a more pronounced effect than pH 
optimum of fusion on IAV infectivity for pDCs and CD3+ cells. Studies are in progress on susceptibility of PBMCs and 
isolated cell populations using an expanded panel of IAVs. 

 
P45 
The long pentraxin PTX3 has a non-redundant role in the control of Streptococcus pneumoniae invasive 
infections 
R. Porte1, R. Gomez1, R. Parente1, M. Sironi1, F. Pasqualini1, C. Recordati2, A. Doni1, T. van der Poll3, C. Garlanda1, 
B. Bottazzi1, A. Mantovani1 
1Humanitas Clinical and Research Center, Immunopharmacology, Pieve Emanuele (Mi), Italy 
2Researcher Fondazione Filarete per le Bioscienze e l'Innovazione, Mouse and Animal Pathology Laboratory, Milan, 
Italy 
3Academic Medical Centre, University of Amsterdam, Amsterdam, Netherlands 

Pentraxin 3 (PTX3) is a fluid phase pattern recognition molecule which has served as a paradigm for linking the 
cellular and humoral arms of innate immunity. PTX3 is an important component of host resistance to pulmonary 
infections for selected pathogens. Our aim was to investigate the role of PTX3 in the control of pneumococcal 
infections caused by Streptococcus pneumoniae, the most common causative bacteria in community-acquired 
pneumonia and an important cause of mortality world-wide. 

By using a model of invasive pneumococcal infection in young-adult mice, we observed a strong expression of PTX3 
by non-hematopoietic cells. Comparing the pneumococcal load and survival of infected mice, we observed a higher 
sensitivity of Ptx3-/- animals during the invasive phase of the infection which could be restored by a systemic 
administration of recombinant PTX3. Infected Ptx3-/- mice also showed an increased inflammatory profile. 
Furthermore, the local exogenous instillation of PTX3 during the ongoing infection was able to reduce the expression 
of numerous inflammatory cytokines and the pulmonary pneumococcal load. We also observed that PTX3 specifically 
bind on S. pneumoniae but not in physiological conditions found during in vivo infection. The mechanism of the 
protective function of PTX3 remains to be fully elucidated but does not appear to be dependant of the 
opsonophagocytosis features of PTX3.  

Our results suggest a non-redundant role of PTX3 in the control of S. pneumoniae infections by limiting the damaging 
inflammation during the invasive phase of infection. Given that PTX3 is characterized to bind P-selectin expressed by 
endothelial cells and damp the neutrophil recruitment at the local site of inflammation, we are currently investigating 
the involvement of the interaction P-selectin/PTX3 in the control of pneumococcal invasive infection. 

 
P46 
T cell-specific ablation of Neuropilin-1 attenuates experimental cerebral malaria 
H. Abberger1, M. Hose1, A. Westendorf1, J. Buer1, W. Hansen1 
1Institute of Medical Microbiology, University Hospital Essen, Essen, Germany 

Introduction: Malaria is induced by the parasite Plasmodium which, in 2017, affected 219 million people and led to 
435,000 deaths worldwide. The course of infection is characterized by fever, anemia as well as respiratory distress 
and can culminate in severe neurological deficits, brain edema and coma leading to a mortality rate of 15-25%. 
Fundamental mechanisms of cerebral malaria can be investigated by infection of mice with Plasmodium berghei 
ANKA (PbA) parasites resulting in accumulation of peripheral immune cells in the brain. 

Objectives: Here, we study whether Neuropilin-1, a semaphorin and VEGF co-receptor participating in immune cell 
migration during tumorigenesis, contributes to lymphocyte infiltration into the brain during experimental cerebral 
malaria. 
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Material and methods: For this purpose, we infected T cell-specific Neuropilin-1-deficient mice with PbA parasites 
and monitored the development of cerebral malaria symptoms. The T cell response within the spleen, blood and brain 
was analysed by flow cytometry. 

Results: Neuropilin-1-expressing T cells of PbA-infected mice showed a highly activated and migratory phenotype 
with increased effector function. T cell-specific ablation of Neuropilin-1 expression attenuated cerebral malaria 
pathology associated with significantly decreased numbers of peripheral immune cells in the brain compared to 
infected wildtype mice. 

Conclusion: The results from our study suggest a role of Neuropilin-1 in immune cell migration into the brain during 
experimental cerebral malaria. 

 
P47 
Detrimental role of CD47 in protective immunity during severe influenza virus infection  
C. Wenzek1, A. Westendorf1, J. Buer1, T. Knuschke1 
1University Hospital Essen , Institute of Medical Microbiology, Essen, Germany 

Introduction: Influenza viruses are among the most common causes of human respiratory infections. However 
vaccination is seasonally limited to date. Therefore, new strategies are needed to treat severe influenza virus (IV) 
infection. The integrin-associated surface protein CD47 has been implicated in various immune cell functions but its 
role for anti-viral immunity is still poorly understood. 

Objectives: Here we determine the impact of CD47 on innate and adaptive immune responses during IV infection and 
define the therapeutic potential of CD47 blockade. 

Materials and Methods: To this end C57BL/6 mice as well as mice deficient for CD47 (CD47-/-) were infected with IV 
strain A/PR8/34. Moreover, IV infected C57BL/6 mice were treated 1 day post infection (dpi) with a monoclonal CD47 
blocking antibody. The immune responses were examined by flow cytometric analysis and viral loads in the lungs of 
infected mice were determined by plaque assay as well as qRT-PCR. 

Results: While the expression of CD47 and its ligands signal regulatory protein α (SIRPα) and thrombospondin 1 
(TSP-1) is enhanced on various immune cells upon infection, our results depict CD47 to modulate the immune 
response against IV early during infection as frequencies of alveolar macrophages were increased in CD47 -/- mice 
compared to the wildtype. Furthermore, we found that the generation as well as the activation of mature NKT cells 
was enhanced in absence of CD47. Beside their direct effects on the viral clearance both types of these innate 
immune cells may further shape the functionality of the subsequent adaptive immune response. Consequently, CD47-/- 
mice showed lower viral loads as well as less severe pathology. In line with this, our data also demonstrates that the 
blockade of CD47 by a monoclonal antibody likewise reduces the viral load in the lung of infected mice. 

Conclusion: Thus, the data implies CD47 as a potential therapeutic target for the treatment of acute IV infection. 

 
 
P48 
The T cell epitope repertoire of polyomavirus BK 
A. W. Mohr1, A. Moosmann1 
1Helmholtz Zentrum München, HOCOVLAR, AGV, München, Germany 

Introduction: Polyomavirus BK (BKV) is a persistent virus, widespread in the population, and an important pathogen 
in immunocompromised persons. No specific treatment is currently available. 

BKV-specific T cells probably protect against disease, for example after transplantation. T cell epitopes of BKV 
antigens have been identified, but limited to subsets of BKV antigens and HLAs. Antiviral protection appears 
associated with certain HLAs, but protective epitopes have not been identified. 

Objectives: A more complete picture of the BKV-specific T cell and epitope repertoire would allow to improve 
immunomonitoring and immunotherapy. Therefore, we have studied the BKV-specific T cell response at the level of 
antigens, epitopes and HLA restriction in healthy donors. 
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Materials & Methods: We used CD40-activated B cells loaded with peptide libraries to establish T cell clones from 
PBMC of healthy donors. Phenotype and function of T cell clones were analyzed using FACS, ELISA and ELISPOT. 

Results: Our results indicate that individual BKV carriers recognize multiple epitopes per antigen. Analyses of ex vivo 
reactivity in ELISPOT (n=27) indicated that most donors recognize 2-5 antigens (out of 5). CD8 and CD4 T cell clones 
against regulatory proteins (t and T antigens) and structural proteins (VP1 and VP2/3) were established, and multiple 
target epitopes were identified. 

Conclusion: We identified various new epitopes targeted by the BKV-specific T cell response in healthy donors. In 
the next step, the presence of such T cells in patients after stem cell transplantation in association with BKV infection 
will be analyzed. The results of these studies will improve monitoring and therapy of patients. 

 
P49 
Differential effects of HLA-A- and HLA-E-restricted CD8+ T lymphocytes on Mycobacterium tuberculosis and 
HIV-1 co-infection.  
N. Caccamo1,2, M. La Manna1,2, V. Orlando1,2, T. Prezzemolo1,2, P. Di Carlo3, A. Cascio3, G. Delogu4,5, G. Poli6,7, F. 
Dieli1,2 
1University of Palermo, Department Bi.N.D., Palermo, Italy 
2AOUP Paolo Giaccone Palermo, CLADIBIOR Laboratory, Palermo, Italy 
3 University of Palermo, Department of Sciences for Health Promotion and Mother-Child Care “G. D’Alessandro”,, 
Palermo, Italy 
4Università Cattolica del Sacro Cuore, Institute of Microbiology, Rome, Italy 
5Fondazione Policlinico Universitario Gemelli, IRCCS, Rome, Italy 
6 San Raffaele Scientific Institute, AIDS Immunopathogenesis Unit, Milano, Italy 
7Vita-Salute San Raffaele University School of Medicine, Milano, Italy 

Introduction: We have investigated the contribution of HLA class Ia- and HLA-E-restricted CD8+ T cells in patients 
with Mycobacterium tuberculosis  and HIV-1 co-infection on the ground, that HIV-1 downregulates HLA-A, -B and -C 
molecules from the infected cell surface, and this in turn might influence infected cell recognition by HLA class Ia-
restricted CD8+ T cells. 

Objective.: We have then addressed whether HLA class Ia- and HLA-E-restricted CD8+  T cells were equally capable 
to recognize and kill macrophages co-infected with HIV-1 and Mycobacterium tuberculosis and to reduce the viability 
of both intracellular pathogens. In addition, we have analysed the frequency and functions of HLA class Ia- and HLA-
E-restricted CD8+  T cells in patients with Mycobacterium tuberculosis and HIV-1 co-infection. 

Materials and Methods: HLA-E- and HLA-A2-restricted CD8+ T cells  were tested in vitro for cytotoxic and 
microbicidal activities toward Mycobacterium tuberculosis-infected macrophages and their frequencies, phenotypes 
and functions evaluated ex vivo in patients with active tuberculosis and concomitant HIV-1 infection. 

Results: HIV-1 and Mycobacterium tuberculosis co-infection caused downmodulated of HLA-A2 expression in human 
monocyte-derived macrophages, which was associated with resistance to lysis by HLA-A2-restricted CD8+  T cells 
and failure to restrict the growth of intracellular  Mycobacterium tuberculosis.  Conversely, HLA-E surface expression 
and HLA-E-restricted cytolytic and microbicidal CD8+ T cell responses were not affected. HLA-E-restricted CD8+ T 
cells were expanded in the circulation of patients with Mycobacterium tuberculosis/HIV-1co-infection, as measured by 
tetramer staining,  displayed  a dominant terminally-differentiated phenotype but had an exhausted profile.  Blocking of 
the PD-1/PD-L1 pathway with the anti-PD-1 mAb Nivolumab consistently improved proliferation of HLA-E-restricted 
CD8 T cells and decreased apoptosis rate. 

Conclusions: HLA-E-restricted and Mycobacterium tuberculosis-specific CD8+ T cells  in patients with 
Mycobacterium tuberculosis/HIV-1co-infection have a dominant terminally-differentiated profile, display an exhausted 
phenotype and fail to expand in vitro in response to antigen stimulation, which  can partially restored by blocking PD-1 
pathway.  

 
P50 
Role of cytosolic MRP8/14 in leukocyte recruitment in vivo 
M. Napoli1, R. Immler1, A. Bertsch1, T. Vogl2, J. Roth2, M. Sperandio1, M. Pruenster1 
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Biomedical Center, Munich, Germany 
2Institute of Immunology, Muenster, Germany 

Introduction: Extracellular Myeloid Related Protein 8/14 (MRP8/14) was shown to activate β2 integrins thereby 
mediating neutrophil adhesion during an inflammatory process both in vitro and in vivo. Despite increasing evidence of 
the extracellular functions of MRP8/14 as an alarmin, its intracellular function remained elusive. 

Objectives: We wanted to investigate a putative role of intracellular MRP8/14 in post arrest modification steps 
enabling neutrophil spreading, adhesion strengthening and crawling under flow conditions. 

Materials & methods: We investigated MRP8/14 dependent neutrophil adhesion, spreading, crawling and resistance 
to increasing shear rates in flow chambers coated with E-selectin, ICAM-1 and KC using WT and Mrp14-/-, which are 
functional MRP8/14 deficient, mice. 

Results: Mrp14-/- neutrophils showed reduced adhesion to E-selectin, ICAM-1 and KC coated microflow chambers 
when compared to WT neutrophils. They were unable to spread properly, crawled more in the direction of flow and 
were more susceptible to detach at increasing shear stress levels. 

Conclusion: Based on our findings we propose a role for intracellular MRP8/14 in leukocyte adhesion under flow, by 
affecting outside in signalling processes and adhesion strengthening of neutrophils. 

 
P51 
Synthetic oligosaccharide-based vaccines protect mice from Clostridium difficile infections 
J. Mattner1, A. Ensser2, P. Seeberger3 
1Klinische Mikrobiologie, FAU und Universitätsklinikum Erlangen, Erlangen, Germany 
2Virologisches Institut, FAU und Universitätsklinikum Erlangen, Erlangen, Germany 
3Max Planck Institute of Colloids and Interfaces, Potsdam, Germany 

Introduction: Clostridium difficile is the leading cause of antibiotic-associated diarrhea worldwide. Recent increases in 
incidence and case-fatality rates have been associated with an expansion of emerging hypervirulent strains with 
elevated production of the two disease-mediating toxins TcdA and TcdB, the main virulence factors of Clostridium 
difficile. As commonly used frontline antibiotics become less effective and frequently induce recurrent disease by 
disrupting the intestinal microbiota, the development of vaccines to prevent this devastating and emerging disease is 
highly desirable. 

Objectives: The clinically most advanced vaccine approaches prevent symptoms once infection has established by 
inducing immunity to the secreted clostridial toxins. However, they do not inhibit bacterial colonization and thereby 
might favor asymptomatic carriage. Thus, to preclude colonization with Clostridium difficile, we have identified several 
bacterial surface glycans such as lipoteichoic acid (LTA) and the polysaccharides I and II (PS I and II) as promising 
vaccine candidates. 

Materials & Methods: We conjugated PS-I, PS-II and LTA to CRM197, a carrier protein used in commercial vaccines. 
Mice were vaccinated with these glycoconjugate vaccines against PS I, PS II and LTA. The composition of the 
intestinal microbiota, Clostridium difficile counts and intestinal inflammation were assessed using plating assays, 
qPCR, 16S rRNA sequencing and histopathological analyses. 

Results: PS I-, PS II- and LTA- glycoconjugate vaccines induced glycan-specific antibodies in mice and substantially 
limited colitis and colonization with Clostridium difficile after experimental infection. These anti-glycan antibodies 
selectively inhibited the colonization of the gut with Clostridium difficile without disrupting the intestinal microbiota. The 
glycoconjugates induced long-term protection and were even superior to a toxin-targeting vaccine candidate in 
preventing Clostridium difficile mediated disease. 

Summary: Glycoconjugate vaccines against Clostridium difficile represent a complimentary approach to toxin-
targeting strategies and are advancing through preclinical work. As anti-toxin immunoglobulins correlate with 
asymptomatic carriage, toxin-based vaccines may even expand the presence of Clostridium difficile in the population. 
Vaccines targeting bacterial surface structures, in contrast, could limit the human reservoir due to the inhibition of 
intestinal colonization. 
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Helminth-specific CD4+ T cell responses during Ascaris infection in the pig 
F. Ebner1, J. Schlosser1, L. Tedin1, S. Hartmann1 
1Freie Universität Berlin, Center for Infection Medicine, Department for Veterinary Medicine, Institute of Immunology, 
Berlin, Germany 

The pig represents the ideal human-relevant research model to study the immune response to Ascaris spp., the most 
common of the soil-transmitted helminths. The large roundworms infecting humans and pigs, A. lumbricoides and 
A. suum, are genetically almost identical and cross-transmission occurs, thus highlighting the role of pig studies to 
understand the host-parasite interaction. 

There is an urgent need to be able to assess porcine, pathogen-specific CD4+ T cells - cells that are rare, but of 
upmost importance in orchestrating the host immune response to the worm. 

In our study we used CD40L (CD154) expression as an early TCR activation marker of swine CD4+ T cells to 
investigate frequency, phenotype and specificity of Ascaris-reactive T cells in the pig as a natural host. A time course 
study demonstrates the onset of a robust, antigen-specific Th2 response early during larval tissue migration. 

Ascaris-specific CD4+ T cells are directed against both excretory-secretory proteins and parasite lysates. To improve 
functional analysis of helminth-specific T cells we adapted the method of antigen-reactive T cell enrichment (ARTE) to 
porcine CD4+ T cells. Enrichment analysis revealed phenotypic differences in CD4+ T cells from peripheral vs. 
migration affected compartments such as the lung parenchyma with regard to Th2 and Th1 marker cytokines. 

Our approach thereby offers a novel strategy to identify and characterize Ascaris-specific CD4+ T cells directly in the 
pig, and will be used to unravel mechanisms of protection, immune evasion and protective antigens. 

 
P53 
Infection with Orf virus (ORFV) in organotypic cultures (OTC) of skin: histological changes, viral gene 
transcription and modulation of human keratinocytes differentiation 
M. Protschka1, M. Büttner1, G. Alber1 
1Universität Leipzig, Institut für Immunologie, Veterinärmedizinische Fakultät, Leipzig, Germany 

Parapoxviruses (PPV) are epitheliotropic viruses causing localized lesions. In contrast to systemic Orthopoxvirus 
infections, the human zoonotic infection with PPV, especially with Orf virus (ORFV), is a localized event resulting in a 
normally benign lesion commonly known as milker"s nodule that is completely resolved within a few weeks. Even 
though the development of lesions caused by ORFV was extensively studied in animals, only limited knowledge exists 
about the course of human skin infection. Organotypic cultures (OTC) of skin have been established for various 
purposes and can be a suitable equivalent, e.g. for studies of wound healing or infectious diseases manifesting in the 
skin. The aim of the present study was to evaluate a OTC as a human skin model for ORFV infection to study 
replication of the virus, viral gene transcription, histological changes and modulation of differentiation of human 
keratinocytes. Infection was performed at the setup and near termination of OTC using a human ORFV wild-type 
isolate. Primary normal human keratinocytes (KC) were isolated from epidermis of juvenile foreskin. The transcription 
of keratin1, 10, 14, loricrin and ORFV-specific early and late genes were analyzed. by reverse transcription-
quantitative polymerase chain reaction (RT-qPCR). Keratin 1, 10, 14, loricrin, and ORFV env at the protein level were 
detected by immunohistochemistry. Upon ORFV infection, OTCs exhibited histological cytopathic changes including 
hyperkeratosis and ballooning degeneration of the keratinocytes. Viable ORFV was able to persist for ten days and 
was located in keratinocytes of the outer epidermal layers. ORFV-specific early, intermediate and late genes were 
transcribed, but limited viral spread and restricted cell infection were noticed. ORFV infection resulted in 
downregulation of K1, K10, and loricrin at the transcriptional level without affecting proliferation as shown by PCNA or 
Ki-67 expression. In conclusion, OTC provides an excellent model to study the interaction of virus with human 
keratinocytes in a similar structural setting as human skin. Here, it revealed a new escape strategy of ORFV by 
downregulation of several differentiation markers in the epidermis of human skin. 

 
P54 
Bacterial-strain dependency in secondary pneumococcal pneumonia in the post-influenza lung – a role for 
alveolar type II epithelial cells?  
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D. Bruder1,2 
1Otto-von-Guericke University , Institute of Medical Microbiology and Hospital Hygiene - Infection Immunology Group, 
Magdeburg, Germany 
2Helmholtz Centre for Infection Research , Immune Regulation Group, Braunschweig, Germany 
3Karolinska Institutet, Department of Microbiology , Stockholm, Sweden 
4Karolinska University Hospital, Department of Clinical Microbiology, Stockholm, Sweden 

Introduction: Influenza A virus (IAV) predisposes the host for subsequent secondary infections with Streptococcus 
pneumoniae (S.pn.). Alveolar type II epithelial cells (AECII) are not only primary targets of IAV but also important 
effectors of antipneumococcal defense in vivo. However, it is still unknown whether the immunological responsiveness 
of AECII to pneumococci is modulated by a preceding IAV infection. 

Objectives: We aimed to assess and compare AECII-specific immune responses towards S.pn. in healthy vs. post-
IAV lungs. The overall goal is to uncover the contribution of viral infection-imprinted AECII to impaired 
antipneumococcal immunity in the post-IAV lung. 

Materials & methods: We established a murine model of IAV/S.pn. co-infection using mouse-adapted influenza 
A/PR/8/34 virus in combination with three clinical pneumococcal isolates [serotype 4 (highly invasive), 7F (invasive) & 
19F (low invasiveness, colonizing strain)], which are administered at d14 post IAV (recovery phase). AECII from lung 
single-cell suspensions were purified by flow sorting and transcriptomic profiling was performed using microarray 
analyses. 

Results: Infection at d14 post IAV was associated with increased pulmonary CFU (serotypes 4 & 7F) and increased 
incidence of bacteremia (serotype 4) in IAV/S.pn. superinfected mice compared to S.pn. only. Interestingly, bacterial 
CFU with S.pn. 19F was unaffected by previous IAV infection. In order to assess AECII responsiveness to S.pn. post 
IAV, infection with S.pn. 19F was performed at d14 post IAV and AECII from S.pn. and IAV/ S.pn. mice were purified 
for transcriptomic analyses. We detected a rapid induction of pro-inflammatory cytokines and chemokines at 4h post 
S.pn. that was however blunted in AECII from previously IAV-infected lungs. This effect was even more pronounced at 
advanced pneumococcal infection (18h). 

Conclusions: Altogether, we found that susceptibility to S.pn. persists during the recovery phase of IAV infection in a 
bacterial strain-dependent manner. Our first characterization of AECII immune responses revealed pronounced 
alteration of antipneumococcal immune responses in the post-influenza lung. Our future comparative analyses with 
serotypes 7F & 19F will aim at answering the questions: a) Is reduced AECII responsiveness following IAV a 
pneumococcal serotype-specific effect? and b) Does altered AECII immunity contribute to susceptibility following IAV? 

 
P55 
Improving the diagnosis of tuberculosis: Using single-cell transcriptomic profiling of pathogen-specific T 
cells for the identification of novel biomarkers 
K. Held1,2, M. I. M. Ahmed1,2, L. Rogers1,2, I. Andrä3, J. Hansen4, L. Olbrich1,2, M. Schieman3, M. Hölscher1,2, N. 
Heinrich1,2, E. Beltrán4,5, C. Geldmacher1,2 
1University Hospital, LMU Munich, Division of Infectious Diseases and Tropical Medicine, Munich, Germany 
2German Center for Infection Research (DZIF), Partner site Munich, Munich, Germany 
3Technical University Munich, Institute for Medical Microbiology, Immunology and Hygiene (MIH), Munich, Germany 
4Biomedical Center and University Hospital, LMU Munich, Institute of Clinical Neuroimmunology, Munich, Germany 
5Munich Cluster of Systems Neurology (SyNergy), Munich, Germany 

Tuberculosis (TB) caused by Mycobacterium tuberculosis (MTB) is one of the leading causes of death worldwide. One 
of the major obstacles in the fight against TB is the lack of rapid and accurate diagnostic tools for TB detection, 
especially for a clear differentiation between active and latent disease. The current reference standard relies on the 
detection of live Mycobacteria by culture, a time-consuming process that can only be performed in well-equipped 
laboratories. Novel non-invasive methods to quickly and accurately diagnose TB are therefore urgently sought. 

A novel, flow cytometry based approach assessing T cell activation markers on MTB-specific T cells in peripheral 
blood has shown great potential in accurately differentiating between the two disease states and provides results 
within 24 hours (Ahmed, et al. 2018). In order to identify additional biomarkers on MTB-specific T cells that 
differentiate active and latent MTB infection, we applied single-cell transcriptional analysis to MTB-specific T cells from 
clinically well-characterised patients of the Munich ReFuScreen TB cohort. Live, MTB-specific CD4 memory T cells 
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were sorted after autologous in vitro stimulation and submitted to low-input RNA sequencing. Bioinformatic analysis of 
RNA sequencing data, revealed a promising selection of genes in MTB-specific CD4 T cells significantly regulated 
between patients with active or latent stages of TB. We identified a set of genes, many of which are involved in 
immune regulation pathways, such as NFKappaB and cytokine signalling as well in regulation of T cell activity that can 
clearly distinguish between active and latent MTB infection 

The biomarkers and pathways differentially expressed in active and latent TB infection, identified and characterised 
here, will not only contribute to the development of novel TB diagnostic tools, but might also deepen our 
understanding of the cellular pathways involved in the adaptive CD4 T-cell response against MTB. 
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Profiling of epitope-specific antibody responses and biomarker discovery in viral and parasite infections 
utilizing high-density peptide arrays 
E. Dyrcz1, R. Sekul1, B. Meyer1, K. Heiss1, T. Jaenisch2, F. F. Loeffler3, V. Stadler1 
1PEPperPRINT GmbH, Heidelberg, Germany 
2Center for Infectious Diseases & Heidelberg Institute for Global Health, Heidelberg, Germany 
3Max Planck Institute of Colloids and Interfaces, Potsdam, Germany 

Introduction: Highly sensitive diagnostic tests and the identification of targets for the development of preventive 
measures are fundamental to fight against infections. The significance of humoral responses is multi-facetted. 
Antibodies do not only play an important role in combating a wide range of infectious diseases but can also be utilized 
for serology. Hence, a comprehensive analysis of humoral responses will ultimately result in the identification of novel 
target antigens of protective immune responses and disease-specific biomarkers for the development of innovative 
serological tests. 

Objectives: The precise knowledge of antigenic properties of proteins and their underlying epitopes could be a rich 
source for comprehensive diagnostic markers and novel vaccines. Relating to HEV this could be the basis for an 
innovative, multiplex serological assay with a higher sensitivity and specificity. Antibody-mediated defense 
mechanisms play an important role in combating malaria infection, however, the entire picture of the antigenic targets 
is still elusive. 

Materials & Methods: High-density peptide arrays can display large numbers of antigen proteins translated into 
overlapping peptides. Antibody responses to linear and conformational epitopes can be analyzed in a high-throughput 
mode yielding high and low immunogenic specific epitopes. 

Result: As examples we chose HEV and malaria to conduct extensive epitope mappings for antigen characterization 
and biomarker discovery. In case of malaria, we analyzed the antibody responses of individuals from malaria-endemic 
areas and from malaria-naïve European individuals. The results show distinct antibody patterns according to immune 
status of infected individuals. 

In our HEV screenings, we identified common immunogenic regions in patients that clearly discriminate between 
infected and non-infected individuals. The corresponding peptide epitopes can potentially serve as starting points for 
peptide based diagnostic tests. 

Conclusion: In conclusion, high content peptide microarrays are an ideal tool for the comprehensive identification of 
epitope-based biomarkers for infectious diseases such as HEV or malaria. The discovery of novel linear or 
conformational epitopes can lead to the development of innovative multiplex serological assays and identify novel 
vaccine candidates. 

 
P57 
Chlamydia trachomatis-induced pyroptotic exit from epithelial cells enables silent infection of pro-
inflammatory macrophages 
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Chlamydia trachomatis causes one the most abundant sexually transmitted diseases in the western world and chronic 
infections with Chlamydia often lead to infertility in women. As an obligate intracellular pathogen, Chlamydia infects 
different host cells in which it can persist or replicate and then exit to infect the next host cell. Here, we focus on 
chlamydial exit from epithelial cells into human immune cells. Using Hep2 cells as model for epithelium, we found that, 
after finishing its replication, Chlamydia is released from these cells by pyroptotic cell death rather than apoptosis as 
measured through AnnexinV/PI staining and caspase-1 activity. This pro-inflammatory cell death can attract 
inflammatory macrophages (hMDM1) whereas apotosis recruits anti-inflammatory macrophages (hMDM2). These two 
phenotypes of hMDM were compared as potential secondary host cells. Our studies revealed that infection rates are 
higher in hMDM2 cells whereas the bacterial load per cell is higher in hMDM1. Interestingly, we could show that 
surface receptor expression and uptake of further pathogens by primary hMDM1 is significantly reduced by Chlamydia 
and that this silencing of immune functions is absent upon infection of hMDM2. Moreover, Chlamydia manipulates 
cytokine production of the infected hMDM1 to allow survival and replication of the bacteria without eliciting a T cell-
mediated adaptive immune response. 

Our data demonstrate that pyroptosis is a preferred exit mechanism for Chlamydia and that pro-inflammatory 
macrophages are more suitable host cells as compared to anti-inflammatory macrophages.        
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Virus-encoded fluorescent caspase-1 reporters as a novel tool for the study of virus-induced inflammasomes 
M. H. Christensen1, Y. M. Tesfamariam1, P. Schumachers1, T. Zillinger2, F. I. Schmidt1 
1University of Bonn, Institute of innate immunity, Bonn, Germany 
2University of Bonn, Institute of Clinical Chemistry and Clinical Pharmacology, Bonn, Germany 

Introduction: Inflammasome sensors are an important part of the innate immune system. Upon sensing infection or 
cell damage, they are activated and nucleate macromolecular structures defined as ASC specks. Downstream 
signaling from these inflammasome complexes is mediated by the adaptor molecule ASC and caspase-1, leading to 
cytokine secretion and pyroptotic cell death. Bacteria-triggered activation of inflammasomes is well established, but 
the activation and function of virus-dependent inflammasomes is still poorly understood. 

Methods: Inflammasome assembly in human primary cells can not be easily studied due to several limiting factors 
such as; difficulty in generating primary cells expressing genetically engineered inflammasome components- or 
reporters and the evident pyroptotic cell death of cell populations assembling inflammasomes. To overcome these 
limitations, we have developed a novel, fluorescent caspase-1 reporter, which allows the visualization and 
quantification of inflammasome activation. The reporter, a fusion protein of the caspase-1 recruitment domain and 
fluorescent EGFP, is recruited to inflammasome specks upon treatment with inflammasome triggers, changing the 
diffusely distributed EGFP signal into a single EGFP spot, allowing the quantification of activated cells by flow 
cytometry. 

Results: We have engineered recombinant strains of vaccinia virus, vesicular stomatitis virus and herpes simplex 
virus 1 encoding the caspase-1 reporter. For all viruses the reporter is expressed along with the virus proteins at early 
time points of infection and a reporter-dependent inflammasome speck is observed in settings where the host cell 
responds to virus infection by activating inflammasome pathways. 

Conclusion: Inflammasome activation of infected primary cells and mixtures of different cell types can be easily 
visualized and quantified by the established inflammasome reporter. The reporter tool encompasses a range of 
opportunities, including the characterization of virus-activated inflammasome sensors by use of additional tools as 
mass spectrometry and proximity ligation assays. 

 
P60 
Tumor-derived G-CSF increases susceptibility for Pseudomonas aeruginosa acute lung infection in mice 
E. Pylaeva1, A. Decker1, E. Siakaeva1, S. Bordbari1, I. Spyra1, S. Lang1, J. Jablonska1 
1University Hospital, Essen, Essen, Germany 

Objectives. Patients with head and neck cancer (HNC) are predisposed to bacterial complications even in the 
absence of immunosuppressive therapies. HNC patients have characteristic increase of granulocyte colony-
stimulating factor (G-CSF) in a blood, which increases along tumor progression. As G-CSF is known to influence 
multiple neutrophils functions and neutrophils are known to be the first line of defense against bacteria, we aimed to 



Eur. J. Immunol. 2019. 49 (Suppl. 1): 1–360   Abstracts 

DOI: 10.1002/eji.201970300 

 

©  2019 The Authors ǀ European Journal of Immunology © WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 106 

 

study the role of tumor-derived factors (e.g. G-CSF) in the alterations of in antibacterial properties of these cells. As a 
readout system we have used the model of acute lung infection with Pseudomonas aeruginosa in tumor-bearing 
mice.  

Materials and methods. Mouse tonsil epithelial carcinoma cell lines, control and transfected with G-CSF cDNA, were 
injected subcutaneously into mice. At day 14 tumor-bearing mice were infected with P. aeruginosa (2x106 
CFU/mouse) intratracheally. Next 20 hours after infection the clinical status mice was monitored. Subsequently, mice 
were sacrificed, bacterial load in the lower respiratory tract assessed and the lung tissue damage evaluated. 
Neutrophils were isolated from the lung tissue, and their antibacterial properties analyzed: gene expression (RT-
qPCR), ROS production, phagocytosis and NET release in response to P. aeruginosa. 

Results. In spite of the prominent neutrophil infiltration in organs, mice bearing G-CSF-expressing tumors had 
increased bacterial load in the lower respiratory tract, compared to control tumor-bearing mice. This correlated with 
worse clinical outcome. Assessment of the functions of isolated neutrophils revealed decreased expression of 
antibacterial molecules, such as defensin (def1), diminished NET formation and phagocytosis in mice bearing GCSF-
producing tumors, while the expression of molecules responsible for tissue damage (mpo, mmp9), as well as ROS 
production, were elevated.  

Conclusion. Taken together, we could show that G-CSF released by tumor affects the maturation and antibacterial 
properties of neutrophils. Importantly, factors that are responsible for tissue damage are strongly expressed in these 
animals, which deteriorate their bacterial clearance. Further investigations are needed to reveal the significance of G-
CSF expression in HNC patients as a biological marker for a high risk of bacterial complications.  
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Proteomics and immunoproteomics provide insights into bacterial and host factors contributing to the 
outcome of Staphylococcus aureus infective endocarditis 
J. Iqbal1, S. Michalik 2, C. Hentschker2, K. Surmann2, M. Gesell Salazar2, L. Busch2, T. Meyer2, E. Ruotsalainen3, V. P. 
Kontinen4, B. M. Bröker1, U. Völker2, S. Holtfreter1 
1University Medicine Greifswald, Department of Immunology, Greifswald, Germany 
2University Medicine Greifswald, Interfaculty Institute for Genetics and Functional Genomics, Department of Functional 
Genomics, Greifswald, Germany 
3Helsinki University Central Hospital, Division of Infectious Diseases, Helsinki, Finland 
4University of Helsinki, Department of Bacteriology and Immunology, Helsinki, Finland 

Infective endocarditis (IE) is a complex and heterogeneous disorder associated with high mortality. Staphylococcus 
(S.) aureus is the leading cause of IE, and the high rate of antibiotic-resistant strains aggravates therapy. IE is 
common in elderly patients, but also affects i.v. drug users. It is well known that i.v. drug users have a better outcome 
of IE than non-drug users, but the reasons for this are still enigmatic. Here, we used OMICs approaches to study 
whether bacterial factors (genomics, proteomics) or the host"s antibody response (immunoproteomics) impact on IE 
outcome by comparing 11 i.v. drug users with 14 non-drug users. Genomic studies revealed that clonal complex 30 
(CC30), CC12 and CC59 are the most common lineages in i.v. drug users. Virulence gene patterns were too variable 
to identify IE-specific virulence genes as compared to matched colonizing S. aureus strains. On protein level, 
however, some immune evasion proteins were upregulated in the strains isolated from IE patients. 
Immunoproteomics, using a panel of 80 recombinant S. aureus antigens, revealed an increase in antibody titers 
against secreted toxins and immune evasion factors, adhesins, and iron uptake systems over the course of IE (28 
days vs. disease onset). This antibody increase was more pronounced in i.v. drug users than non-drug users. 
Moreover, pre-existing antibody titers tended to be higher in i.v. drug users. In conclusion, the higher antibody titers at 
disease onset as well as the more pronounced increase of anti-S. aureus antibodies during infection in i.v. drug users 
could explain their better outcome in S. aureus IE. 
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Type-2 innate lymphoid cells (ILC2) have been implicated in tissue immunity, repair and immune regulation, 
particularly at mucosal barrier sites. Our previous work revealed that ILCs are locally maintained as tissue-resident 
cells in lymphoid and non-lymphoid organs. In addition to resident cells being generated early during ontogeny, we 
found that ILC2s travel through peripheral blood and are recruited into tissues during late stages of helminth infection 
of adult mice, suggesting a "dual origin" of tissue ILC2s. 

How tissue-resident versus recruited ILCs differentiate, whether they represent specialized subsets with unique 
functions and how each of these putative subsets contribute to tissue-immunity is currently unclear. To address these 
questions we tracked the differentiation and tissue-adaptation of migrating versus tissue-resident ILC2 during different 
phases of infection with the helminth N. brasiliensis (NB). We combined lineage-tracing, photoconversion and 
parabiosis and sequenced mRNA from thousands of individual ILC2s isolated from peripheral blood and different 
tissues. We employed a newly developed algorithm to visualize the population structure and differentiation trajectories 
of tissue ILC2s  during homeostasis and NB infection and mapped these cells based on their local tissue versus 
hematogenous origin at single-cell resolution. Using advanced multiplex imaging we are currently visualizing tissue-
and context-specific niches of ILC2 subsets. Based on these combined analyses and our experimental in vivo 
validation we will discuss a model for the ontogeny and local tissue-adaptation of ILC2s during infection. 
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Assessment of the percentages of T-lymphocyte subsets in the peripheral blood of mediterranean spotted 
fever patients  
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Introduction: Mediterranean spotted fever (MSF) is a rickettsial disease, caused by Rickettsia conorii conorii. This 
study aims at investigating the T-lymphocyte subsets in the peripheral blood of patients with MSF in order to clarify the 
immunopathogenesis of the disease.  

Material and methods: The percentages of T-lymphocytes subsets were assessed in peripheral blood of 62 patients 
in the acute stage of MSF. Controls were 32 age and sex matched healthy individuals. MSF patients were assigned 
into three groups, based on the severity of disease – with mild, moderate or severe forms. The diagnosis of MSF was 
confirmed by immunofluorescence assay. Immunophenotyping was performed using Epics XL-MCL Coulter, USA 
flow-cytometer. 

Results: The percent of the immune competent (CD3+ total) cells decreased, while that of the helper/inducer 
(CD3+CD4+) and suppressor/cytotoxic (CD3+CD8+) did not alter substantially compared to the controls. Unlike their 
absolute values, the percentage ratios of all three T-cell subsets did not correlate with the disease's severity. The 
naïve T-cells (CD4+CD45RA+) showed a reduce level, with a tendency to decrease at the severe forms of the 
disease, while the activated memory (CD4+CD45RO+) T-cell subsets did not change significantly. Taken as a whole, 
the levels of activated (CD3+HLA-DR+) cells increased with high significance p<0.001 compared to the controls, but 
without correlation with the MSF forms of severity. The stimulatory molecules (CD38+ total) increased in the acute 
stage, and their values grew parallel to the severity of the disease; so did CD8-CD38+ as well as CD8+CD38+ Т-cell 
subsets. Values of the presenting accessory molecules CD28+ total, CD8-CD28+ and CD8+CD28+ did not show a 
statistically reliable difference to the controls, but corresponded to the disease severity as their levels increased 
significantly at mild forms with an evident downward trend at the severe forms of MSF. 
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Conclusion: Reduced T-lymphocyte subset percents are likely related to trans-migration into perivascular 
inflammatory foci. The increased percent of T-lymphocytes bearing stimulatory molecules reflects the mobilization of 
the cell-mediated immune response in the healing process. An important issue of this study is the possible prognostic 
value of T-cell subset percentage, predicting the evolution of a clinical condition to clinical forms, according to the 
disease severity. 

 
P65 
Interleukin-33 administration increases host susceptibility to Citrobacter rodentium infection by 
dysregulating host mucosal immune responses 
V. Palmieri1, R. Klopfleisch2, J. Ebel1, W. Hansen1, A. M. Westendorf1 
1Institute of Medical Microbiology, Essen, Germany 
2Institute of Veterinary Pathology, Berlin, Germany 

Introduction: Interleukin-33 has recently emerged as novel cytokine with pleiotropic functions in both homeostasis 
and inflammation within the gut. Signalling via its receptor ST2, IL-33 modulates immune responses at barrier sites. 
The involvement of IL-33/ST2 axis in the development of autoimmune intestinal disorders and colon cancer is 
currently under investigation. However, the impact of IL-33 on bacteria-driven intestinal inflammation remains 
unrevealed. Interestingly, we identified enhanced colonic ST2 expression following infection with the gut-specific 
mouse pathogen Citrobacter (C.) rodentium suggesting an upregulation of the IL-33 signalling during intestinal 
infection.  

Objectives: In the present study we carefully determined the immunological relevance of IL-33/ST2 axis in bacteria-
induced colitis.  

Materials & Methods: C. rodentium-infected mice were treated or not with recombinant IL-33. Colon tissues were 
analysed for inflammatory and immunological parameters by histological analysis and flow cytometry, respectively. In 
the same settings, DEREG transgenic mice were used to deplete regulatory T cells (Treg) by administering diphtheria 
toxin. Furthermore, intestinal epithelial integrity upon IL-33 challenge was evaluated both in vivo and in vitro.  

Results: IL-33 administration during C. rodentium infection increased the intestinal bacterial burden, which was 
accompanied by exacerbated colitis and severe systemic bacterial distribution. Well in line, IL-33 application was 
found to impair the gut integrity and to negatively affect tight junction expression. Interestingly, the frequencies of Treg 
cells in the infected colons were boosted by IL-33 treatment, suggesting that IL-33-induced Treg expansion inhibits 
protective effector T cell responses. However, Treg depletion did not reverse the deleterious effect of IL-33. Finally, IL-
33 administration impaired protective Th17 responses against infection.  

Conclusion: We provide novel evidence that IL-33/ST2 axis has a detrimental impact on bacteria-induced colitis by 
altering intestinal epithelium integrity and by limiting protective Th17 immune responses that are essential for 
pathogen clearance. Thus, IL-33 could be a therapeutic target during infectious colitis, but further analyses are 
needed for better understanding the molecular mechanisms specifically involved. 

 
 
P66 
Essential role of IκBNS for the induction of an inflammatory program in myeloid immune cell subsets during 
Listeria monocytogenes infection in mice 
S. Frentzel1,2, K. Lehr2, A. Jeron1,2, I. Schmitz3,4, D. Bruder1,2 
1Helmholtz Centre for Infection Research, Immune Regulation, Braunschweig, Germany 
2Otto-von-Guericke University, Medical Faculty, Institute of Medical Microbiology, Infection Prevention and Control, 
Magdeburg, Germany 
3Helmholtz Centre for Infection Research , Systems-oriented Immunology and Inflammation, Braunschweig, Germany 
4Otto-von-Guericke University, Medical Faculty, Institute of Molecular and Clinical Immunology, Magdeburg, Germany 

Introduction: The activation of the ubiquitously expressed transcription factor NF-κB is tightly regulated by inhibitory 
proteins which retain NF-κB in the cytoplasm. The inducible inhibitory protein IκBNS binds to NF-κB in the nucleus. 
Though IκBNS deficiency is known to affect the expression of pro-inflammatory cytokines in T cells and macrophages, 
no data are available regarding the impact of IκBNS on the course of a systemic bacterial infection such as Listeria 
monocytogenes. 
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Methods: Listeria monocytogenes (LM) infections were performed in IκBNS-deficient (IκBNS
-/-) and wild type (IκBNS

+/+) 
mice followed by disease monitoring, determination of bacterial burden, liver enzymes, cytokine profiling, liver 
microarray analysis, histopathological and flow cytometric analyses. 

Results: While IκBNS
+/+ mice succumb to high-dose LM infection within 4-6 days post infection, IκBNS

-/- mice are fully 
protected. IκBNS

-/- mice exhibit less pronounced pathology in spleen and liver, reduced serum alanine transaminase 
levels and an overall blunted inflammatory cytokine response compared to IκBNS

+/+ mice. Prompted by our observation 
that inflammatory monocytes and neutrophils exhibit a high promoter activity of the IκBNS encoding gene, more 
detailed ex vivo analyses of these cellular subsets were performed which indeed revealed reduced expression of 
inflammatory mediators (e.g. Nos2, Il1, Il6) specifically in monocytes and neutrophils from IκBNS-deficient mice. 
Moreover, detailed flow cytometric analyses of LM-infected spleen and liver samples from both IκBNS genotypes 
uncovered differences with respect to the effector function of neutrophils. Furthermore, data obtained in mice lacking 
IκBNS expression specifically in neutrophils further support a contribution of IκBNS in these cells to the striking different 
susceptibility to LM infection of IκBNS

-/- and IκBNS
+/+ mice.  

Conclusion: In summary, our data suggest that IkBNS-dependent activation of an inflammatory program in myeloid 
cell subsets contributes to the detrimental course of the high-dose LM infection in mice. 

 
P67 
Phosphocholine-modified lipooligosaccharides of Haemophilus influenzae induce a cholinergic mechanism 
to evade innate immune responses 
P. Wolf1, K. Richter1, C. Koch2, A. Perniss3, E. K. H. Schweda4, S. Wichmann2, S. Wilker1, I. Magel2, M. Sander2, J. M. 
McIntosh5,6,7, W. Padberg1, V. Grau1 
1Justus-Liebig University, Department of General and Thoracic Surgery Laboratory of Experimental Surgery, Giessen, 
Germany 
2Justus-Liebig-University, Department of Anesthesiology and Intensive Care Medicine, Giessen, Germany 
3Justus-Liebig University, Institute of Anatomy and Cell Biology, Giessen, Germany 
4Linköping University, Department of Physics, Chemistry and Biology, Linköping, Sweden 
5University of Utah, Department of Biology, Salt Lake City, United States 
6George E. Wahlen VA Medical Center, Department of Veterans Affairs Medical Center, Salt Lake City, United States 
7University of Utah, Department of Psychiatry, Salt Lake City, Germany 

Objective: The opportunistic pathogen of the airways Haemophilus influenzae can induce acute pneumonia in 
immunocompromised patients. To enable immune evasion and pathogen survival, H. influenzae decorates its cell 
surface with phosphocholine (PC)-modified lipooligosaccharide (PC-LOS). The underlying mechanisms are, however, 
poorly understood. We hypothesized that H. influenzae PC-LOS function as unconventional agonists of nicotinic 
acetylcholine receptors (nAChRs) and H. influenzae hijacks an endogenous cholinergic control mechanism of the lung 
to prevent ATP-induced release of the pro-inflammatory cytokine interleukin-1β (IL-1β). 

Methods: In vitro experiments were performed on human pulmonary epithelial cell lines A549 and Calu-3. Cells were 
primed with lipopolysaccharide from Escherichia coli followed by stimulation with ATP in the presence or absence of 
wildtype H. influenzae PC-LOS or PC-free LOS that was isolated from lic1-mutant strains. ATP-induced IL-1β-release 
was measured in cell culture supernatants by ELISA. The involvement of nAChRs was tested by using a panel of 
specific antagonists. Furthermore, ex vivo experiments were performed on primed mouse precision-cut lung slices. 

Results: Wildtype H. influenzae PC-LOS efficiently inhibited the ATP-mediated release of IL-1β by epithelial A549 and 
Calu-3 cells. In contrast, PC-free LOS had no impact on the ATP-mediated release of IL-1β. The inhibitory effect of 
PC-LOS was prevented by specific nAChR antagonists, suggesting that PC-LOS stimulates nAChRs containing 
subunits α7, α9, and/or α10 to exert the anti-inflammatory effect. The inhibitory effect of PC-LOS on the ATP-mediated 
IL-1β release was further confirmed in mouse precision-cut lung slices. 

Conclusion: H. influenzae PC-LOS efficiently inhibit the ATP-induced release of IL-1β by pulmonary epithelial cells as 
well as by lung tissue. PC-LOS signaling involves the activation of nAChRs containing subunits α7, α9, and/or α10. 
Therefore, H. influenzae seems to hijack an endogenous cholinergic control mechanism of the lung to evade host 
innate immune responses. These findings may open the opportunity for the development of a novel host-centered 
anti-infective therapy beyond the classical antibiotic regimens. 
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Protective role of acid sphingomyelinase/ceramidase in bacterial-induced colitis 
J. F. Ebel1, J. Meiners1, R. Klopfleisch2, V. Palmieri1, A. M. Westendorf1 
1Institute of Medical Microbiology, Infection Immunology, Essen, Germany 
2Institute of Veterinary Pathology, Berlin, Germany 

Introduction: Complex sphingolipids are essential structural components of intestinal membranes. The role of 
sphingolipid signaling has been established in intestinal cell survival, growth, differentiation, and apoptosis. In the 
colon pathogenesis, inflammatory cytokines cause alterations of the lipid composition in the cell membrane by 
activating various phospholipases and sphingomyelinases. However, little is known about the role of the sphingolipid 
system in the context of bacterial-induced inflammation. 

Objectives: In the present project, we analyze and compare the function of acid sphingomyelinase (Asm) which 
catalyzes the hydrolysis of sphingomyelin into ceramide and acid ceramidase (Ac) which catalyzes the degradation of 
ceramide into sphingosine during bacterial-induced colitis. 

Materials & methods: Asm knockout (KO), Ac conditional knockout (cKO) mice and wildtype littermates were 
infected with the mouse specific, gram-negative bacterium Citrobacter (C.) rodentium to induce colonic inflammation. 
Colonic sphingolipid concentrations, colonic and systemic bacterial burden as well as the C. rodentium associated 
inflammatory scores were assessed. In addition, the impact of Asm and Ac on the gut architecture under homeostasis 
and infection was determined by organoid cultures. 

Results: Sphingomyelin and ceramide concentrations were markedly altered in the colon of C. rodentium infected 
Asm KO and Ac cKO mice compared to infected wildtype littermates. Furthermore, Asm KO mice and Ac cKO mice 
were highly susceptible to C. rodentium infection with more severe colonic inflammation and enhanced crypt 
hyperplasia compared to C. rodentium infected wildtype mice. In contrast to infected wildtype mice, Asm KO as well 
as Ac cKO mice showed enhanced translocation of the non-invasive C. rodentium into the liver and the spleen. 

Conclusion: The loss of Asm and Ac activity significantly enhances susceptibility to bacterial-induced colitis. 
Systemic distribution of the non-invasive C. rodentium indicated an impairment of intestinal integrity upon Asm/Ac 
deficiency. Therefore, the impact of the Asm/ceramide system on the intestinal stem/epithelial cells and the intestinal 
barrier function during bacterial-induced colitis will be investigated in detail. 

 
P69 
Characterization of the role of monocytes and neutrophils during the Streptococcus suis systemic and 
central nervous system infections 
J. P. Auger1, M. Segura1, S. Rivest2, M. Gottschalk1 
1University of Montreal, Pathology and Microbiology, Saint-Hyacinthe, Canada 
2Laval University, Quebec, Canada 

Introduction: Streptococcus suis is an important porcine bacterial pathogen and a zoonotic agent causing sudden 
death, septic shock, and meningitis, amongst other pathologies. These diseases are the consequence of uncontrolled 
bacterial replication leading to an exacerbated inflammatory response, which is a hallmark of the S. suis systemic and 
central nervous system (CNS) infections. Though monocytes and neutrophils are important innate immune blood cells 
and are well-known to massively infiltrate the CNS during S. suis-induced meningitis, their role during infection caused 
by this pathogen remains unknown. 

Objectives: To determine the role of inflammatory and patrolling monocytes and neutrophils during the S. suis 
systemic and CNS infections in the development of disease and clinical outcome.   

Materials and methods: Well-established C57BL/6 mouse models of S. suis systemic and CNS infections were used, 
in which bacteria were inoculated via the intraperitoneal and intracisternal routes, respectively. To determine the role 
of Ly6Chi inflammatory and Ly6Clow patrolling monocytes, CCR2-/- and Nr4a1-/- mice were used, respectively 
Meanwhile, neutrophil depletion was achieved using an anti-Ly6G neutralizing antibody. Host survival, development of 
clinical disease, blood, organ, and CNS bacterial burden, as well as systemic and CNS inflammation were evaluated.  
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Results: Neutrophils, and to a lesser extent inflammatory monocytes, but not patrolling monocytes, participate in 
S. suis-induced systemic disease via their role in inflammation required for controlling bacterial burden. Moreover, 
inflammatory monocytes, but not patrolling monocytes, also partially contribute to the exacerbation of S. suis-induced 
CNS inflammation, while neutrophils participate in local CNS bacterial burden control. However, development of 
clinical CNS disease was independent of both cell types, suggesting that resident immune cells are most probably 
responsible for S. suis-induced CNS inflammation leading to clinical signs, with infiltrating monocytes and neutrophils 
amplifying the inflammatory cascade. 

Conclusion: Inflammatory monocytes and neutrophils contribute to the development and exacerbation of the S. suis 
systemic infection but play differential roles during the CNS disease, while patrolling monocytes appear to play only a 
minor role. Moreover, this is the first study to demonstrate a differential role of monocytes and neutrophils during 
bacterial infection. 

 
P70 
T cell-specific overexpression of acid sphingomyelinase results in elevated T cell activation and reduced 
parasite burden during Plasmodium yoelii infection 
M. Hose1, A. Günther1, H. Abberger1, M. Korencak2, K. A. Becker3, J. Buer1, A. M. Westendorf1, W. Hansen1 
1Uniklinikum Essen, Medizinische Mikrobiologie, Essen, Germany 
2Uniklinikum Essen, HIV Forschung, Essen, Germany 
3Uniklinikum Essen, Molekularbiologie, Essen, Germany 

Introduction: Acid sphingomyelinase (Asm) is a hydrolyzing enzyme and part of the sphingolipid metabolism. After 
activation Asm converts sphingomyelin to ceramide at the outer leaflet of the plasma membrane. Self-accumulating 
properties of ceramide lead to the generation of ceramide-enriched platforms. These platforms are involved in 
regulating differentiation, proliferation and apoptosis in different cell types. However, the role of T cell-intrinsic Asm 
activity on T cell function remains elusive. 

Objectives: We aimed to analyze the T cell-intrinsic role of Asm on T cell development and function by using t-
Asm/CD4cre mice, which specifically overexpress Asm in T cells. Besides analyzing T cell differentiation and 
activation in vitro we wanted to elucidate whether T cell specific overexpression of Asm influences T cell activity during 
Plasmodium yoelii (Py) infection in vivo. 

Material and methods: We performed flow cytometric analysis of T cells isolated from lymphoid organs of t-
ASM/CD4cre mice. Furthermore, we stimulated naïve CD4+ T cells from t-Asm/CD4cre mice in vitro to determine their 
proliferative activity as well as their capacity to differentiate into distinct T cell subsets. For Py infection t-ASM/CD4cre 
mice were infected with 1 x 105 infected red blood cells (iRBC). The frequency of iRBCs was monitored by 
microscopic examination of Giemsa-stained blood smears. 

Results: Flow cytometric analysis of splenocytes from t-Asm/CD4cre mice revealed decreased frequencies of 
regulatory T cells compared to wildtype (wt) littermates. Moreover, T cells from t-Asm/CD4cre mice showed higher 
proliferation rates and were more prone to differentiate into Th1 cells in vitro than T cells from wt mice. In response to 
CD3/CD28 stimulation CD4+ T cells from t-ASM/CD4cre mice showed stronger activation of T cell receptor signaling 
molecules. Strikingly, Py-infected t-Asm/CD4cre mice showed higher T cell activation accompanied by higher cytokine 
secretion and better parasite clearance than Py-infected controls. 

Conclusion: Our results indicate that T cell-intrinsic Asm activity has an impact on T cell function in vitro and in vivo. 
In the context of Py infection T cell specific overexpression of Asm lead to enforced T cell activation and to reduced 
parasite burden. 

 
P71 
Impact of the ceramide pathway on immune responses during Plasmodium infection 
A. Günther1, M. Hose1, J. Buer1, W. Hansen1 
1Institute of Medical Microbiology, University Hospital Essen, Essen, Germany 

Introduction: Malaria, caused by Plasmodium parasites, is still one of the most common infectious diseases in the 
world. Sphingolipids are bioactive molecules with various functions. Beside their physical function as structural 
components in the plasma membrane, they are proposed to play a pivotal role in several cellular processes. 
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Objectives: We aim to investigate how sphingolipids modulate the course of infection and the function of immune 
cells during Plasmodium infection. 

Material and Methods: We assessed the role of the ceramide-hydrolysing enzyme acid ceramidase (AC) by using 
global AC knockout mice and by pharmacological inhibition of AC with carmofur. Mice were infected with non-lethal 
Plasmodium yoelii parasites and compared to wildtype and control littermates. 

Results: Systemic AC deficiency resulted in delayed parasite burden and elevated serum levels of pro-inflammatory 
cytokines. Moreover, we examined T cell frequencies and phenotypes in spleen from infected AC-deficient mice and 
detected altered T cell responses compared to infected wildtype mice in the early phase of infection. In line with these 
findings, the pharmacological inhibition of AC with carmofur improved parasite clearance and impaired T cell 
responses in the initial phase of infection. 

Conclusion: Thus, our study indicates the involvement of ceramide in modulating immune responses during 
Plasmodium infection. Future studies of infected mice with cell type specific AC-deficiency (ACflox/flox x CD4cre and 
ACflox/flox x LysMcre) should clarify the impact of AC and the ceramide pathway in T cells and the innate immune 
compartment. 

 
P72 
The antigen-specific T-cell receptor repertoire against human cytomegalovirus 
A. Huth1, X. Liang1,2, S. Krebs3, H. Blum3, A. Moosmann1 
1Helmholtz Center Munich, Research Group HOCOVLAR, Munich, Germany 
2HRYZ Biotech Co., Shenzhen, China 
3Gene Center LMU, Laboratory for Functional Genome Analysis, Munich, Germany 

Introduction: Human cytomegalovirus (CMV) establishes a persistent infection in its host. Primary infection and 
reactivation frequently cause severe disease in immunodeficient persons who cannot control the virus. T cells are 
crucial for virus control and the presence of specific CD8+ T cells is associated with protection against CMV disease. 

Objectives: To explore the CMV-specific CD8+ T-cell response in detail, we studied the T-cell receptor (TCR) 
repertoire that humans mobilise to fight CMV. We focused on donors expressing the haplotype HLA-B*07:02/HLA-
C*07:02, which is common in Europeans. HLA-C–restricted epitopes deserve special attention because their 
presentation is not affected by CMV immunoevasins. We were particularly interested in the similarities and differences 
of TCRs with the same epitope specificity, in TCR sharing, and in the magnitude of the CMV-specific T-cell response. 

Materials & methods: CMV-specific T cells were enriched from blood cells of healthy virus carriers by short-term in 
vitro stimulation with immunogenic viral peptides. High-throughput TCRβ sequencing was performed on bulk mRNA 
and CMV-specific TCRβ sequences were identified by comparing clonotype frequencies in the peptide-stimulated 
sample, the unstimulated sample, and a control peptide-stimulated sample, all derived from the same donor (three-
sample comparison). CMV-specific TCRβ sequences were analysed with regard to their frequency, composition, and 
common features. 

Results: We identified thousands of TCRβ sequences specific for various CMV epitopes. CMV-specific TCRβ 
clonotypes, especially those restricted by HLA-C*07:02, were highly frequent in the peripheral blood of virus carriers. 
Numerous TCRβ clonotypes with the same epitope specificity had identical or strikingly similar amino acid sequences 
and were shared by multiple donors. The cumulative ex vivo frequency of shared TCRβ sequences was considerably 
higher in CMV-positive persons and allowed for precise discrimination of CMV-positive and CMV-negative donors in 
our cohort and a large independent cohort (Emerson et al. 2017). 

Conclusion: Shared virus-specific TCRβ sequences will be valuable in disease monitoring, for instance as markers 
for the presence of a CMV-specific T-cell response. In addition, such TCRs are promising for use in adoptive T-cell 
transfer, since they are tolerant to a wide range of HLA-self peptide complexes and are therefore less likely to cause 
autoimmunity in the recipient. 
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Changes in expression of ligands for NK cells on human gut epithelial cells infected with adenovirus 
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Altfeld1, T. Dobner2, M. J. Bunders1 
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3Altonaer Children’s Hospital, Pediatric Surgery, Hamburg, Germany 
4University Medical Center Hamburg-Eppendorf, Pediatric Surgery, Hamburg, Germany 
5University Medical Center Hamburg-Eppendorf, General, Visceral and Thoracic Surgery, Hamburg, Germany 

Introduction: Human adenoviruses (HAdV) are a significant cause of enteric illness, leading to high morbidity and 
mortality in the immunocompromised host. HAdVs encode several immunosubversive functions in their E3 
transcription unit that promote evasion from immune cell recognition. Previous HAdV studies were performed using 
immortalized cell lines and confirmative studies in primary epithelial cells are required. Human intestinal organoids 
(HIO) now enable studies of enteric HAdV infection in a primary cell setting. 

Objectives: To assess modulation of the expression of ligands for immune cell receptors by replication-competent 
HAdV in human epithelial cells, with focus on ligands for NK cells. 

Materials & methods: Stem cells were isolated from non-inflamed parts of the adult small intestine and cultured 
following standard procedures to promote formation of organoids. HIO lines were prepared for infection by switching to 
suspension culture conditions in differentiation medium, allowing access of the apical site of the organoids to viral 
particles and promoting differentiation into epithelial cell types. HIOs and human embryonic kidney (HEK293) cells 
were infected with HAdV5C (type 5, species-C) wildtype and E3 mutant strains to analyze the impact of infection on 
the expression of immunoligands. 

Results: HIOs were successfully infected using a reporter strain (HAdV5C-mCherry). Infection of HEK293 cells with 
HAdV5C wildtype and an E3/19K-deficient virus showed a two-fold reduction in surface expression of HLA class I 
molecules and UL16 binding proteins (ULBP). Furthermore, cells infected with E3/19K- expressed higher levels of 
MIC A/B than wildtype infected cells, while HAdV5C resulted in increased expression of intercellular adhesion 
molecules (ICAM) 1 and 2 compared to uninfected controls. 

Conclusion: We have established HAdV infection in a primary epithelial cell system. HAdV5C wildtype and E3/19K 
knockout strains differentially modulated immunoligand expression and we are currently investigating the 
consequences for interaction with NK cell receptors. This research could lead to new insights into viral disease 
interactions in the human gut epithelium and their implications for immune recognition. 
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Mycobacterium tuberculosis drives expansion of low-density neutrophils equipped with regulatory activities. 
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Cascio5, F. Dieli1,2 
1University of Palermo, Department Bi.N.D., Palermo, Italy 
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3 Humanitas University, Department of Biomedical Sciences, Milano, Italy 
4Humanitas Clinical and Research Center, IRCCS, Milano, Italy 
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Palermo, Italy 

Introduction: In human tuberculosis (TB) neutrophils represent the most commonly infected phagocytes but their role 
in protection and pathology is highly contradictory. Moreover, a subset of low-density neutrophils (LDNs) has been 
identified in TB, even if their functions and clinical significance remain unclear. 

Objectives: We have studied neutrophil cell compartment in patients with active TB disease, analyzing total 
neutrophils and their LDN subset in terms of frequencies, phenotype, functional features and genes signature. 

Patients & methods: Full blood counts from Healthy Donors (HD), Latent TB infected (LTBI), active TB patients and 
cured TB patients were performed. LDNs that co-purify with PBMCs in density gradient centrifugation were isolated by 
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immunomagnetic sorting. Frequency, phenotype, burst activity and suppressor T cell activity of LDNs and NDNs from 
active TB patients were assessed by flow cytometry. NETosis and phagocytosis of the two different subsets were 
evaluated by confocal microscopy. The transcriptomic analysis of NDNs and LDNs from active TB patients was 
performed by the Nanostring technology. 

Results: Elevated numbers of total neutrophils and a high neutrophil/lymphocyte (N/L) ratio distinguish patients with 
active TB from all the other groups. PBMCs of patients with active TB disease contained elevated percentages of 
LDNs compared with those of HD, and which exhibited an increased expression of CD66b, CD33, CD15 and CD16 
compared to NDNs. 

Differently than NDNs, LDNs failed to phagocyte the Mycobacterium tuberculosis bacilli, to make oxidative burst and 
NETosis, but caused significant suppression of antigen-specific and polyclonal T cell proliferation. 

Transcriptomic analysis of LDNs and NDNs purified from the peripheral blood of TB patients identified 12 genes 
differentially expressed: CCL5, CCR5, CD4, IL10, LYZ and STAT4 were upregulated while CXCL8, IFNAR1, NFKB1A, 
STAT1, TICAM1 and TNF were downregulated in LDN, as compared to NDNs. 

Conclusion: Our study identifies two populations of neutrophils with distinct biological activities during TB: NDNs 
mediate bacterial killing, through oxidative burst and NETosis, while LDNs to inhibit antigen-specific T cell responses 
via IL10 upregulation. 
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Characterisation of γδ T cells in murine Cytomegalovirus infection 
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1University Erlangen-Nuremberg (FAU), Institute of Genetics, Department of Biology, Erlangen, Germany 

Introduction: Upon Cytomegalovirus (CMV) infection immunocompromised patients are at substantial risk for 
developing severe organ disease eventually leading death through to multi-organ failure. Existing virus escape 
mechanisms to anti-viral drugs plus missing approved vaccination currently designate CMV as major health issue. 
Previous findings showed that γδ T cells can effectively control murine CMV (mCMV), remarkably when conventional 
immune mechanisms (like αβ T, B or Natural Killer cells) are insufficient or absent, corresponding to the immune-
suppressed state in transplant recipients and neonates. Previous studies in mice and men suggest adaptive features 
of γδ T cells in context of microbial infections as CMV and malaria.  

Objectives: Recognition mechanisms, antigen specificity and the formation of the immune response of γδ T cells are 
still not completely understood. The data presented aimed to examine, to what extent the γδT cell receptor (TCR) 
participates in sensing and controlling mCMV infection in the mouse model to better comprehend the development 
and immune responses of γδ T cells. 

Material & Methods: We monitored γδ TCR repertoires in TCRα-/- mice for clonal diversity. In different organs RNA-
based immune-profiling of V(D)J rearranged complementary-determining regions (CDR) from selected receptor chains 
(TRGV1, TRGV4, TRDV5, TRAV15/DV6) was performed in a time kinetic manner. Taking advantage of a fluorescent 
reporter system for TCR activation and hybridoma technology we identified γδ T cell clones which recognize mCMV 
infected target cells in vitro. Based on these data we created a new mouse line with pre-arranged VDJ cassette 
knocked into the TCRD locus via CRISPR/Cas. 

Results:  Alterations in clonality and focusing of the CDR3 length distribution after virus exposure implicate an 
antigen-driven response with TCR involvement. Additionally, in vitro experiments strengthened this hypothesis, which 
will be further addressed by analysing the newly generated mouse model.  

Conclusions: The results of the presented study show new insights in the elusive biology of γδ T cells. Cellular 
therapies based on these unconventional T cells are promising approaches to combat cancer and infectious diseases. 
To this extent, it is crucial to fully understand their developmental pathes and immune capacity. 

 
 
 



Eur. J. Immunol. 2019. 49 (Suppl. 1): 1–360   Abstracts 

DOI: 10.1002/eji.201970300 

 

©  2019 The Authors ǀ European Journal of Immunology © WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 115 

 

 
P76 
Deciphering the mechanism of action of the viral chemokine binding protein of varicella zoster virus 
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4German Center for Infection Research (DZIF), Hannover / Braunschweig, Germany 

Chemokines are small, basic cytokines that direct leukocyte migration during development, homeostasis, 
inflammation, tissue damage and infection. Dysregulation of chemokine activity is linked to autoimmune disorders, 
cancer and pain, among other pathologies. To function in vivo, chemokines are presented by glycosaminoglycans 
(GAGs) to chemokine receptors, which are members of the G protein-coupled receptor (GPCR) superfamily. Most 
chemokines bind to more than one receptor and each receptor normally interacts with more than one chemokine. 
Moreover, some chemokines interact with others modulating their activity, increasing the functional complexity of the 
network. 

Some large DNA viruses express viral chemokine binding proteins (vCKBP) that interact with chemokines with high 
affinity. Most vCKBP inhibit chemokine activity by blocking the interaction of the chemokine with GAGs or the GPCR. 
Varicella zoster virus glycoprotein C (VZV gC) is a vCKBP that enhances chemokine activity, increasing leukocyte 
migration through an unknown mechanism. VZV gC is a type I transmembrane protein containing an N-terminal 
repeated region and three predicted beta-strand rich domains at the C-terminus of the ectodomain. To discover VZV 
gC mechanism of action we generated recombinant gC constructs lacking specific protein domains. We performed 
surface plasmon resonance and chemotaxis experiments to identify gC binding and functional domains. Our results 
show that VZV gC beta-strand rich domains bind chemokines with nanomolar affinity. Binding to the chemokine and 
signalling through the chemokine receptor are required for gC activity, i.e., to increase chemokine activity. VZV also 
interacts with GAGs and the functional relevance of this interaction is unknown. We are currently determining the 
relevance of gC-GAG interaction in the context of migration and whether gC modulates chemokine binding to GPCR 
and subsequent signalling and internalization. Understanding how VZV gC increases chemokine activity may provide 
novel insights on how the GAG-chemokine-GPCR axis is regulated. 
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Introduction: Infections with the porcine reproductive and respiratory syndrome virus (PRRSV) are responsible for 
reproductive failures in sows and respiratory symptoms in piglets worldwide. The main target cells of PRRSV are 
CD163+alveolar macrophages. These macrophages are susceptible to PRRSV type-1 and -2. In vitro growth of 
PRRSV in cell lines like MARC-145 is possible but not consistently achieved. The antibody response against PRRSV 
can be determined by enzyme-linked immunosorbent assays (ELISA), usually measuring antibodies against the viral 
nucleocapsid protein (N). These antibodies are typically produced 2 weeks post infection, without neutralizing 
properties. 

Objectives: The aim of this project was to phenotypically characterize porcine macrophage subsets, to investigate the 
individual cell subsets for PRRSV susceptibility and to establish a serum neutralization test (SNT). 

Materials & methods: Monocyte derived macrophages (MoMph), Alveolar macrophages (AMph) and bone marrow 
derived macrophages (BMMph) were analyzed by FACS for their expression of CD172a and CD163. PRRSV infection 
in these cell populations was verified by RT-PCR and immunofluorescence assay (IFA). MARC-145 cells were used 
for further passaging of PRRSV field strains. For the establishment of a PRRSV-specific SNT, 2-fold serial dilutions of 
field sera from PRRSV-infected or vaccinated pigs were prepared and incubated with a selected PRRSV type-1 
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vaccine strain. After cultivation on MARC-145 cells, cells were fixed, stained and analyzed for the presence of PRRSV 
using IFA. 

Results: Flow cytometric analysis revealed cell-type specific expression of CD172a and CD163. Almost 100% of the 
AMph were CD172a+, in contrast to BMMph and MoMph with only reached 50-66% and 4-8% CD172a+ cells, 
respectively after cultivation with M-CSF. CD163 expression was observed on almost 100% of the AMph as well as 
MoMph. In BMMph, CD163 expression was detected on 40-60% of the cells. Growth of PRRSV type-1 and -2 has 
been detected in MoMph, AMph and MARC-145 cells. A SNT for the detection of PRRSV-specific antibodies was 
established. 

Conclusion: Phenotypic analysis of BMMph and MoMph revealed that only a minor fraction of the cell populations 
differentiated to CD172a+CD163+ macrophages. Therefore further infection experiments focus on CD172a+CD163+ 
AMph. The established SNT will be used to trace the presence and progression of neutralising antibodies in PRRSV-
infected and vaccinated herds. 
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The receptor interacting serine/threonine kinase 2 (RIPK2) is essential for linking activation of the pattern recognition 
receptors NOD1 and NOD2 to cellular signaling events. Recently, it was shown that RIPK2 forms higher order 
molecular structures in vitro, which were proposed to activate signaling. Here, we demonstrate that RIPK2 forms 
detergent insoluble complexes in the cytosol of host cells upon infection with invasive enteropathogenic bacteria. 
Formation of these structures occurred after NF-κB activation and depends on the CARD of NOD1 or NOD2. Complex 
formation upon activation was dependent on RIPK2 autophosphorylation at Y474 and influenced by phosphorylation 
at S176. Inhibition of activityof the cIAP protein XIAP induced spontaneous complex formation of RIPK2 but blocked 
NOD1-dependet NF-κB activation. Using immunoprecipitation, we identified 14-3-3 proteins as novel binding partners 
of non-activated RIPK2, whereas complexed RIPK2 was bound by the prohibitin proteins Erlin-1 and Erlin-2. Taken 
together, our work reveals novel roles of XIAP, 14-3-3 and Erlin proteins in the regulation of RIPK2 and expands our 
knowledge on the function of RIPK2 posttranslational modifications in NOD1/2 signaling. 

Full Manuscript available at bioRxiv: 

bioRxiv 545400; doi: https://doi.org/10.1101/545400 

Figure 1 
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Infective endocarditis (IE) of native and prosthetic heart valves is a severe inflammatory disease of the endocardium 
leading to death if left untreated. We based our studies on the premise that 1.) identifying the causative 
microorganisms is crucial for tailoring the type and duration of antibiosis and does for the patient survival and that 2.) 
Knowledge of the presence of immune cells and the localization bacteria within these cells will add to a better 
understanding of the cause of the disease. Using Next-Generation Sequencing (NGS) of 16S-rDNA we investigated 
the biodiversity of infectious species from valves of eight IE patients and immune cells were identified by ion beam 
scanning electron microscopy (FIB-SEM). Our data reveal that A) bacterial specimen detected by NGS of 16S-rDNA 
far exceed those identified by conventional culture-based diagnosis, B) the antibiotic treatment did not cover many of 
the newly detected species and that C) although phagocytosed, bacteria very likely survive by escape from entering 
phagocytic vacuoles. Thus, the here presented results shed new light on the bacteria-mediated endocarditis.  
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Introduction: Polymicrobial sepsis, a systemic bacterial infection, induces a state of immunosuppression which 
enhances the susceptibility to secondary infections, but has been described as less severe in TLR2 knockout (ko) 
mice. Immunosuppression is associated with reprogramming of myeloid cells which differentiate in the bone marrow 
depending on the cytokine microenvironment. We hypothesize that changes in the bone marrow are responsible for 
the development of post-septic immunosuppression. 

Objectives: Previous work showed an altered differentiation of dendritic cells which is paralleled by an accumulation 
of activated T cells (TCs) in the bone in contrast to sepsis-induced apoptosis in the spleen. TCs, especially CD8+ 
virtual memory TCs, can get antigen-independently "bystander" activated by exposure to innate cytokines. In this 
study, the composition and functional properties of CD8+ TCs in the bone marrow 24 hours after sepsis induction were 
examined. 

Materials & methods: Polymicrobial sepsis was induced by cecal ligation and puncture in wildtype BALB/c and TLR2 
ko mice. Twenty-four hours after sepsis induction, bone marrow cells were isolated and analyzed via flow cytometry 
regarding TC subset composition as well as their activation level via CD69 expression and production of Interferon 
gamma (IFN-g) and Interleukin (IL-)10. 

Results: The number of naïve, central and virtual memory CD8+ TCs but not of effector/effector memory CD8+ TCs 
significantly increased in the bone marrow 24 hours after sepsis induction. Additionally, central memory and virtual 
memory CD8+ TCs displayed increased activation. No difference in accumulation and activation level of TCs could be 
identified between wildtype and TLR2 ko mice. However, effector/effector memory CD8+ TCs showed an impaired 
ability to produce IFN-g in wildtype but not in TLR2 ko mice and instead produced IL-10. When adoptively transferred 
into wildtype mice, CD8+ TCs from TLR2 ko mice maintained their superior capacity for IFN-g production. 

Conclusion: Polymicrobial sepsis induces an accumulation of antigen-independently activated CD8+ TCs in the bone 
marrow. So far unknown TLR2 ligands might modulate the cytokine secretion pattern of these cells. Since the cytokine 
environment plays a crucial role in the regulation of differentiation processes in the bone marrow, the alteration of 
CD8+ TCs might contribute to the reprogramming of myeloid cells during sepsis. 
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Introduction: During Mycobacterium tuberculosis (Mtb) infection, mice lacking the IL-27Rα exhibit lower bacterial 
burdens in comparison to wild type mice accompanied by the formation of highly stratified protective granulomas with 
a center of Mtb-containing macrophages surrounded by a rim of lymphocytes. 

Objectives: Because IL-27 has been shown to control the development of IL-17A-producing Th17 cells, we were 
wondering whether IL-17A might support the increased protection and improved granulomatous response in the 
absence of IL-27Rα-mediated signaling.   

Materials & methods: C57BL/6, IL-27Rα-deficient (-/-) and IL-27Rα/IL-17A-double deficient mice were infected with 
approximately 100 CFU Mtb H37Rv via the aerosol route and the outcome of experimental tuberculosis was 
compared at different time points post infection. 

Results: IL-27Rα-/- mice exhibited a significant increase of IL-17A-producing CD4+ T cells during Mtb infection. 
Importantly, the augmented level of IL-17A was responsible for the increased protection and the formation extremely 
well-organized granulomas in IL-27Rα-/- mice. Whereas IL-17A did neither impact the development of IL-10-producing 
regulatory Tr1 cells nor the expression of programmed cell death protein-1 (PD1) and killer-cell lectin like receptor-G1 
(KLRG1) on T cells in IL-27Rα-/- mice during infection, it regulated the presence of IFN-γ+IL-2+TNF+ multifunctional T-
cells in the lung. Eventually, IL-17A supported Cxcl9, Cxcl10 and Cxcl13 expression in IL-27Rα-/- mice. 

Conclusion: IL-17A contributes to protection in Mtb-infected IL-27Rα-/- mice probably through a chemokine-mediated 
recruitment and strategic positioning of multifunctional T cells in protective lung granulomas. As IL-27 restricts optimal 
anti-mycobacterial protection by inhibiting IL-17A production, blocking of IL-27Rα-mediated signaling may represent a 
strategy for improving vaccination and host-directed therapy in tuberculosis. However, because IL-27 also prevents IL-
17A-mediated immunopathology such intervention has to be tightly controlled. 
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Immunodeficiency, centromeric instability and facial anomalies syndrome 2 (ICF2) is a rare autosomal recessive 
primary immunodeficiency disorder. So far, 27 patients with ICF2 have been reported in the literature. Here we 
present 3 siblings with ICF2 due to a homozygous ZBTB24 gene mutation (c.1222 T>G), including two twin sisters. 
One patient had mycobacterial infection and bronchial malformation, which are for the first time associated with ICF2. 
All patients displayed a gradual reduction in immunoglobulin levels, B-cell and CD4+ T cell counts, suggesting a 
progressive course of immunodeficiency in ICF2. Despite their common genetic background, including the same 
causative mutation in ZBTB24, clinical heterogeneity (recurrent infections Vs. no significant infection record) and 
evident differences in immunological profiles (e.g. normal IgG levels Vs. severe hypogammaglobulinemia) among 
these patients suggest the pathogenic relevance of epigenetic modification in this monogenic immunodeficiency 
disorder. Considering the high mortality rate of ICF2, previous reports on severe complications, such as opportunistic 
infections, lymphomas and EBV-induced hemophagocytic lymphohystiosis as well as the here presented evidence on 
a progressive impairment of the immune system, we suggest early consideration of HSCT in all ICF2 patients. 
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The Aryl hydrocarbon Receptor (AhR) is a ligand activated transcription factor, which binds exogenous ligands such 
as environmental toxins and natural compounds as well as endogenous ligands including tryptophan-derivatives. 
Recent studies have identified AhR as a potent immune regulator. AhR induces the expression of AhR Repressor 
(AhRR) which regulates AhR activation in a negative feedback loop. Using AhRR-eGFP reporter mice (AhRRE/+) our 
group showed that the AhRR is mainly expressed in immune cells of barrier organs. AhRRE/E mice showed an 
increased susceptibility to DSS-colitis as well as Toxoplasma gondii induced ileitis. These findings highlight the 
importance of the AhR/AhRR system in regulating inflammation and defense against pathogens. 

In this project, we are investigating the role of AhR and AhRR in immunoregulation using a Salmonella Typhimurium 
infection model. AhRRE/E mice as well as WT control mice were infected with an attenuated S. Typhimurium strain, 
TAS2010. Splenomegaly was observed in both genotypes after infection with TAS2010 compared to uninfected 
controls although the spleens of AhRRE/E mice were slightly larger. While the total number of spleen cells was 
significantly increased in AhRRE/E mice compared to WT mice, no increase in myeloid cell infiltration was observed 
after infection. In addition, bacterial burden in organs was not different between genotypes. Since IFNg production is 
known to have a protective role in S.Typhimurium infection, we measured IFNg levels in serum and small intestine 
cultures. While there was no significant difference in IFNg serum levels, a slight decrease in IFNg levels in ileum 
cultures of AhRRE/E mice compared to WT mice was observed. FACS analysis of IFNg producing immune cells in the 
ileum of AhRRE/E mice showed a significant reduction of the IFNg+ CD4+ T cell population compared to WT mice. 
Initial analysis using AhR-/- mice revealed a strong increase in spleen weight compared to WT mice after TAS2010 
infection. Also, the bacterial burden in spleen and liver of AhR-/- mice was higher compared to WT mice. TAS2010 
infected AhR-/- mice will be analyzed further for production of IFNg in serum and small intestine cultures as well as 
changes in IFNg producing immune cell populations. 
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Patients suffering from primary hyperoxaluria type 1 display an elevated endogenous oxalate production, that leads to 
calcium oxalate crystals deposition in the kidneys (nephrocalcinosis) and to end-stage renal disease Herein lies an 
enormous unmet medical need. The acute phase protein Pentraxin 3 (PTX3) exerts a variety of functions in 
pathophysiological conditions associated with cell death and inflammation. Amongst them, PTX3 acts as a very 
efficient opsonin for a variety of pathogen and damage associated molecular patterns. We hypothesized, that PTX3 
exhibits opsonin like functions on calcium oxalate crystals, inhibiting their further growth. 

A simple in-chemico assay revealed a dose-dependent calcium oxalate crystal growth inhibition by PTX3, that was 
absent in the isomolar albumin control. Next, we studied PTX3 modulation in a model of nephrocalcinosis-induced 
CKD. PTX3 protein was detectable in the urine and upregulated in immunohistochemically stained kidney sections of 
wildtype mice fed for 3 weeks with a high oxalate diet whereas absent in control animals. To confirm the hypothesis, 
that PTX3 plays a pivotal role under hyperoxaluric conditions, we exposed B6;129-Ptx3tm1Mant mice as well as their 
wildtype littermates to a high oxalate diet. Prior studies from our group led us to believe that the mixed BL6-129SV 
background found in these animals is not susceptible to hyperoxaluria induced nephrocalcinosis, enabling us to test, if 
the absence of functional PTX3 leads to the development of the respective pathology. The results showed, that 
nephrocalcinosis, as well as subsequent tissue damage, leukocyte infiltration and a decline in excretory kidney 
function are only to be observed in PTX3 deficient mice, but totally absent in their PTX3 competent littermates. 

We were able to confirm, that PTX3 acts as a calcium oxalate crystallization inhibitor and exerts a non-redundant role 
in kidneys dealing with hyperoxaluric conditions. In future, PTX3 might serve as a valuable biomarker for assassing a 
patients susceptibility for nephrocalcinoses or even as a potential target molecule to be modulated in primary 
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hypoeroxaluria treatment. Currently we investigate the precise molecular requirements that enable PTX3 to act as an 
crystallization inhibitor. 

Fig 1: (A) PTX3 dose-dependent reduction of CaOx crystal size in chemico. Lack of (B) nephrocalcinosis, (C) 
leucocyte infiltration and (D) reduction in GFR in PTX3 competent vs PTX3 deficient mice. 

Figure 1 
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The transcription factor ONECUT2 (OC2) plays an important role in T cell development. Like other members of the 
ONECUT family of transcription factors, OC2 is characterized by the simultaneous presence of one CUT domain and 
one HOX domain. While establishing a cDNA library from the chemo-resistant Hodgkin lymphoma (HL) cell line L-
1236, we identified a new splice variant of OC2 (OC2s). In contrast to OC2, OC2s uses an alternative second exon 
and contains only a CUT domain and no HOX domain. Expression analysis by quantitative Real Time PCR (qRT-
PCR) indicated high expression of OC2 and OC2s in HL cell lines as well as in normal liver. The majority of normal 
tissues and cell lines expressed only low levels of OC2 and OC2s. In contrast, the cell lines Kasumi-1 and HL-60 as 
well as normal testis showed higher expression of OC2s. We observed that knockdown of OC2 lead to decreased 
OC2s expression whereas transgenic over-expression of OC2 had no impact on OC2s. Interestingly, over-expressed 
OC2 was located predominantly in the cytoplasm and not in the nucleus. By transgenic over-expression or knock-
down of OC2 and subsequent DNA microarray analysis we identified potential new candidates regulated by these 
factors. 
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CRISPR/Cas9-mediated demethylation of FOXP3-TSDR in T cells  
C. Wilk1, L. Effenberg1, L. Greiffer1, L. Steenpass2, M. Zeschnigk2, J. Buer1, J. Kehrmann1 
1University Hospital Essen, Institute of Medical Microbiology, Essen, Germany 
2University Hospital Essen, Institute of Human genetics, Essen, Germany 

Introduction: The methylation status of FOXP3-TSDR (Treg specific demethylated region) plays a fundamental role 
for differentiation and stability of regulatory T cells (Tregs). Transfer of Tregs with a stable suppressive function is 
considered to be a promising therapy for chronic diseases like inflammatory bowel disease, graft-versus-host disease 
or type I diabetes. Tet (Ten-eleven translocation) enzymes catalyze the reaction of 5-methyl-cytosine to 5-
hydroxymethyl-cytosine and facilitate active DNA demethylation. 

Objectives: We aim to actively demethylate the FOXP3-TSDR of Jurkat T cells using CRISPR/Cas9 technology. 
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Materials & methods: We electroporated Jurkat T cells with vectors encoding an inactive Cas9 fused with the 
catalytic domain of the TET1 enzyme and a distinct sgRNA for each vector. We transfected an additional GFP-plasmid 
to assess transfection efficacy. Viable, efficiently transfected GFP+ cells were sorted. After DNA extraction and 
bisulfite modification, FOXP3-TSDR including 9 CpGs was amplified and DNA-methylation was analyzed by deep 
amplicon sequencing. 

Results: 48 hours after electroporation, 20-30 % of Jurkat T cells were viable and 20 % of total cells were GFP+. DNA 
methylation of FOXP3-TSDR was reduced in a proportion of viable transfected cells compared to untransfected 
controls. 

Conclusion: These first results from a single experiment indicate that active demethylation of FOXP3-TSDR appears 
to be efficient in a proportion of Jurkat cells. This active demethylation could be the basis for induction of Tregs from 
naïve human T cells using CRISPR/Cas9 technology. 
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Adaptive immune responses to infections are marked by rapid proliferation and expansion of lymphocytes. T cells 
have to quickly increase their biosynthesis of nucleic acids, ribosomes, fatty acids and proteins which in sum makes 
up blast formation. However, it is not clear how RNA synthesis and cell cycle regulation are connected and what the 
role of RNA polymerases in this process is. We show that mTORC1-deficient T cells expanded around three times 
slower in response to persistent antigen. We have also seen that the amount of total RNA in activated T cells is largely 
controlled by the mechanistic target of rapamycin complex 1 (mTORC1), but not by mTORC2. RNAseq data indicated 
that these quantitative differences apply to the transcription of all RNA biotypes, with rRNA comprising 83-87% of the 
T cells" RNA while its processing is not affected by mTORC1. Accordingly, RNA extraction and FISH experiments 
visualizing 47S precursor rRNA and polyA mRNA levels indicated that activated mTORC1-deficient cells express 
reduced 47S rRNA and mRNA levels. We have then shown that the transition between the G1 and S cell cycle phases 
is obstruced in mTORC1-deficient cells, which decelerates their division rate three times. Several metabolic inhibitors 
had similar effects on RNA synthesis. Altogether our data suggest that global anabolic biomass production by 
proliferating T cells is under mTORC1 control. 
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Introduction: it is a matter of current debate, whether bone marrow is a hub for circulating memory T lymphocytes, 
and/or the home of a discrete population of bone marrow-resident memory T lymphocytes. 

Objectives: Addressing under steady state conditions the maintenance of bone marrow memory T cells, in terms of 
proliferation, transcription, and/or mobility; Analyzing the repertoire diversity and complexity of bone marrow memory T 
cells; Dissecting the role of bone marrow memory T cells in response to booster vaccination in previously immune 
donors in the longterm.   

Materials & methods: Human subjects: paired peripheral blood and bone marrow samples from systemically healthy 
adults; peripheral blood samples from adults before and after MMR vaccination. 

Mice: Eight-week-old C57BL/6 male mice either untreated or immunized with LCMV. 

Flow cytometry, cell sorting, whole-transcriptome profiling (microarray or RNA-Seq), immunofluorescent staining and 
confocal microscopy, NGS of TCR CDR3 Vβ were performed.     
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Results: We provide evidence that, despite expressing the putative activation marker CD69, CD4+ and CD8+ 
memory T lymphocytes of the bone marrow take on a resting transcriptome and are non-proliferative, being in the G0 
phase of the cell cycle not expressing KI-67. They dock onto IL-7-expressing stromal cells and express the tissue-
resident memory T (TRM) cell signature genes described for TRM cells of other tissues, and thus qualify as bona fide 
bone marrow TRM cells. Their T cell receptor repertoire is significantly enriched for specificities against systemic 
pathogens/vaccines, which represent persistent, current, and particularly childhood immunological challenges. The 
enhanced protective memory of bone marrow memory CD4+ T cells is also reflected by their polyfunctionality. It is 
intriguing that memory CD4+ T cells specific for measles are maintained almost exclusively in the bone marrow, even 
in aged individuals in which they are not detectable in the blood, confirming that these cells are indeed sessile. If such 
individuals are vaccinated again, measles-specific TRM are mobilized into the blood and contribute to the secondary 
immune reaction. 

Conclusion: These results demonstrate that bone marrow is home to resting TRM cells, providing efficient longterm 
memory to systemic pathogens/vaccines, and that these cells are maintained by contacting with stromal cells rather 
than by homeostatic proliferation.   

 
P92 
CD8αα+ Intestinal Intraepithelial Lymphocytes (IEL) Arise from Two Thymic Precursors and Seed the Intestine 
in a Tight Wave in Early Life 
R. Ruscher1, R. L. Kummer2, E. R. Breed3, O. S. Barrero3, S. T. Lee3, S. H. Isakson3, Y. J. Lee4, S. C. Jameson3, K. A. 
Hogquist3 
1James Cook University, Australian Institute of Tropical Health and Medicine, Cairns, Australia 
2University of Minnesota, School of Medicine, Minneapolis, United States 
3University of Minnesota, Center for Immunology, Minneapolis, United States 
4University of Science and Technology, Academy of Immunology and Microbiology, Pohang, South Korea 

TCRαβ+ CD8αα+ intestinal intraepithelial lymphocytes (CD8αα IEL) descend from thymic precursors. To better define 
this IEL precursor (IELp) population, we analyzed their maturation, localization, and emigration. Using rigorous lineage 
exclusion criteria, we defined two precursors among DN TCRβ+ thymocytes: a nascent PD-1+ population and a T-bet+ 
population that accumulates with age. Both gave rise to intestinal CD8αα IEL upon adoptive transfer. In adult mice, 
PD-1+ cells contained more strongly self-reactive clones, localized to the cortex, and were dominant in S1PR1-
dependent thymic egress. Gut homing α4β7 was already expressed by these IELp at a thymic stage. To understand 
the kinetics of CD8αα IEL seeding the intestine, we performed "time-stamp" experiments: We crossed Cd4CreERT2 with 
Rosa26TdT (stop-floxed tdTomato) mice. In these mice, tamoxifen or its metabolite 4-OHT permanently labels every 
CD4 expressing cell. As TCRαβ T cells (including CD8αα IEL) go through a CD4+CD8+ stage during thymic 
development, a single dose of tamoxifen or 4-OHT will label thymic IEL precursors permanently, so that they can be 
tracked when seeding the gut. Our results indicate that these cells enter the intestine during a narrow time window in 
early life and that this influx is almost completely shut down by the age of 3 weeks. These data provide an important 
foundation for understanding the biology of this abundant population of barrier surface T cells. 

 
 
P93 
Role of human and porcine MHC DRB1 alleles in determining the intensity of individual human anti-pig T cell 
responses 
J. Hundrieser1, R. Hein1, C. Pokoyski1, A. Brinkmann1, H. Düvel1, A. Dinkel1, B. Trautewig1, J. F. Siegert1, D. 
Römermann1, B. Petersen2, R. Schwinzer1 
1Hannover Medical School, Transplantation Laboratory, Clinic for General, Visceral and Transplantation Surgery, 
Hannover, Germany 
2Friedrich-Loeffler-Institut Mariensee, Department of Biotechnology, Institute of Farm Animal Genetics, Neustadt, 
Germany 

Background: Differences in quality and strength of immune responses between individuals are mainly due to 
polymorphisms in MHC molecules. Focusing on MHC class-II, we asked whether the intensity of human anti-pig T cell 
responses is influenced by genetic variability in the human HLA-DRB1 and/or the porcine SLA-DRB1 locus.  

Methods: ELISpot assays were performed using peripheral blood mononuclear cells (PBMC) from 62 HLA-DRB1-
typed blood donors as responder and the porcine B cell line L23 as stimulator cells. Based on the frequency of IFN-γ 
secreting cells, groups of weak, medium, and strong responder individuals were defined. Mixed lymphocyte reaction 
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(MLR) assays were performed to study the stimulatory capacity of porcine PBMC expressing different SLA-DRB1 
alleles. 

Results: Concerning the MHC class-II configuration of human cells, we found a significant over-representation of 
HLA-DRB1*01 alleles in the medium/strong responder group as compared to individuals showing weak responses to 
stimulation with L23 cells. Evaluation of the role of MHC class-II variability in porcine stimulators revealed that cells 
expressing SLA-DRB1*06 alleles triggered strong proliferation in approximately 70% of humans. Comparison of amino 
acid sequences indicated that strong human anti-pig reactivity may be associated with a high rate of similarity 
between human and pig HLA/SLA-DRB1 alleles. 

Conclusion: Variability in human and porcine MHC determines the intensity of individual human anti-pig T cell 
responses. MHC typing and cross-matching of prospective recipients of xenografts and donor pigs could be relevant 
to select for donor-recipient combinations with minimal anti-porcine immunity. 

 
P94 
Influence of in utero paracetamol exposition on the fetal liver hematopoietic stem cell development 
L. Mayer1, B. Schiller1, L. Berkhout1, L. Bremer1, A. Gieras2, S. J. Bremer2, E. Tolosa2, G. Tiegs1 
1Institute of Experimental Immunology and Hepatology, Hamburg, Germany 
2Institute of Immunology, Hamburg, Germany 

Introduction: Paracetamol (APAP) is a commonly used analgesic and antipyretic drug, which is licensed in all three 
trimesters of pregnancy. However, maternal APAP intake during pregnancy is associated with reduced hematopoietic 
stem cells (HSC) in cord blood and an increased risk for development of T cell mediated immune diseases, such as 
asthma in the offspring. Hence, in utero APAP exposition may affect fetal T cell differentiation leading to T cell 
hyperreactivity later in life. Fetal T cell differentiation can be studied in vitro using the OP9 cell culture system by 
transfecting the OP9 stromal cells with the ligand Delta-like 1 (DLL1) to create a thymus like environment. 

Question: The aim of this study was to investigate the effect of in utero APAP exposition on the T lymphopoiesis of 
fetal liver HSC in vitro. 

Methods: C57/BL6 (6-8 weeks) females were allogeneically mated with BALB/c males. On gestational day (GD) 12.5 
pregnant mice were intraperitoneally injected with 250mg/kg bodyweight APAP or PBS. APAP induced liver damage 
was assessed by determination of plasma transaminases activity 24h after APAP challenge. At GD 14.5 fetal livers 
were harvested, and HSC were isolated by fluorescence activated cell sorting of Sca-1+ c-Kit+ cells. T cell 
differentiation was induced by coculture of isolated HSC with DLL1+OP9 cells. HSC cocultured with DLL1-OP9 cells 
were used as controls. T cell differentiation was analyzed by flow cytometry. 

Results: Liver damage in APAP challenged pregnant mice was confirmed by increased plasma transaminase levels. 
Fetal liver HSC were decreased in response to in utero APAP exposition. The residual HSC were cocultured with 
DLL1-expressing OP9 cells which successfully adopted T cell fate, whereas HSC cocultured with control cells showed 
no T cell commitment. Furthermore, HSC cocultured with DLL1 expressing OP9 cells progressed through the distinct 
double negative as well as double positive T cell stages, as described in literature. In addition, precursors of regulatory 
T cells could be identified in fetal liver HSC cocultured with DLL1 expressing OP9 cells. 

Conclusion: The cocultured HSC clearly adopted a T cell fate. Future experiments will analyze the changes in HSC 
development upon maternal APAP intake during pregnancy. The overall aim of our studies is to improve pain 
medication during pregnancy and to reduce immunological consequences for the offspring which are associated 
with in utero APAP exposition. 

 
 
P95 
Contribution of tissue-resident memory CD8+ T cells to systemic immunity after reinfection 
F. Behr1,2, L. Parga Vidal1, N. Kragten1, T. Wesselink1, R. van Lier1, R. Stark1,2, K. van Gisbergen1,2 
1Sanquin Research, Amsterdam, Netherlands 
2Amsterdam University Medical Center (UMC), University of Amsterdam, Amsterdam, Netherlands 
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Tissue-resident memory CD8+ T (TRM) cells differentiate from activated effector T cells localizing to infected tissues in 
the first days after pathogen entry. TRM cells are located at barrier sites and contribute to border control upon 
secondary infection through direct anti-microbial actions and via recruitment and priming of other immune cells. While 
central memory (TCM) and effector memory CD8+ T (TEM) cells actively recirculate throughout the body, TRM cells 
localize to confined tissue sites and do not contribute to systemic immunity. The evolutionary advantage of a highly 
spatially restricted population of memory T cells is difficult to apprehend as, e.g. in the context of skin infections, 
pathogens may use distinct anatomical locations as ports of entry. 

We have previously shown that expression of the transcription factor Hobit is confined to TRM cells and essential for 
the formation of these memory cells. In order to visualize the essential steps in the development of TRM cells , we have 
created a compound knock-in mouse that not only allows for the assessment of Hobit expression but also for 
determining the fate of T cells that have expressed Hobit at some point during their development. Using reinfection 
models, we found a sizeable fraction of T cells in the circulation that do not express Hobit but have done so during 
their developmental history. Phenotypically, these tissue-experienced cells share properties with the TEM population, 
express CX3CR1 but lack CD62L and are present in the spleen and circulation, but are excluded from lymph nodes. 
Adoptive transfer experiments with memory CD8+ T cells confirmed the potential of TRM cells to give rise to circulating 
effector and memory cells upon pathogen rechallenge. 

Our findings imply that TRM cells can relocate from tissue to circulation upon pathogen rechallenge and may thereby 
contribute to systemic immunity. This plasticity of resident memory may pose important implications on the 
establishment of protective immunity following local infections and vaccinations. 

 
P96 
Context dependent analysis of the miR-181 targetome 
N. A. Verheyden1, S. J. Winter1, A. Scholz2, T. Schmid2, K. Zarnack3, A. Krueger1 
1Goethe University Frankfurt, Institute for Molecular Medicine, Frankfurt am Main, Germany 
2Goethe University Frankfurt, Patho Biochemistry, Frankfurt am Main, Germany 
3Buchmann Institute for Molecular Life Sciences, Computational RNA Biology, Frankfurt am Main, Germany 

Introduction: MicroRNAs are small non-coding RNAs with gene regulatory function. They negatively regulate gene 
expression by facilitating mRNA decay and/or translational inhibition. How an individual miRNA engages in either 
pathway in vivo in a given context remains unknown. MiR-181a/b-1 is one of the most abundant miRNAs in 
thymocytes, particularly during thymic development in CD4+/CD8+ double positives. Loss of these miRNAs results in 
defective development of unconventional T cells, including iNKT cells, MAIT cells and Treg cells. 

Objectives: Here, we used miR-181a/b-1-deficient thymocytes as model cells to classify targets of miR-181a/b-1 
based on their mode of repression. 

Materials & methods: To this end, we performed RNA-Seq in combination with Ribosome profiling on thymocytes, 
taken from either WT or miR-181a/b-1-deficient mice. 

Results: We found that predicted miR-181a/b-1 target mRNAs are mostly repressed through the mRNA decay 
pathway. However, a certain group of mRNAs are subject to translational repression as well. Our analysis suggests 
that translational repression affects mostly mRNAs, the 3"UTRs of which, contain 3 or more miR-181 response 
elements, while the type of response element appears irrelevant. 

Conclusion: We concluded that T-cell development represents an easily accessible and in vivo model to study 
miRNA function. Further validation will establish context-dependency of miRNA targeting rules. 

 
P97 
scRNA-Seq reveals chimerism of skin T cells after HSCT and identifies human skin Trm 
G. P. de Almeida1,2,3, C. Heuser1,2,3, H. Meinl1,2,3, J. Reinhard1,2,3, C. E. Zielinski1,2,3 
1TU Munich, Institute for Virology, Munich, Germany 
2TU Munich, Center for Tranlational Cancer Research, Munich, Germany 
3German Center for Infection Research, Partner Site Munich, Munich, Germany 
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Memory T cells are compartmentalized and tissue-resident (non-recirculating) memory T cells (Trm) have recently 
been identified as important players in barrier defense in mice. Experimental evidence for the existence of true Trm 
cells in humans and their function in localized autoimmune pathologies is only beginning to emerge. Besides that, a 
method for identifying long-term Trm in human skin has not yet been proposed. 

Here, we used a clinical intervention situation, i.e. hematopoietic stem cell transplantation (HSCT), to distinguish 
recirculating T cells from the recipient long-term Trm. Short tandem repeat analyses revealed persistence of recipient 
skin T cells in patients that had undergone successful myeloablative conditioning. The observed chimeric situation 
was further investigated by single-cell RNA-sequencing (scRNA-Seq) on hematopoietic cells from a healthy donor and 
from a patient with recipient skin T cell two years after sex-mismatched HSCT. Single-cell SNP genotyping identified 
recipient Trm in the skin of a patient at least two years after HSCT which was confirmed by analysis of gender-specific 
gene expression. Interestingly, pseudotemporal ordering of cells indicated that cells at early stages of tissue 
adaptation were also present within the persisting recipient T cells. However, they exhibited a unique transcriptional 
signature linked to tissue residency. Additionally, donor cells outnumbered recipient cells within the clusters of less 
tissue-adapted cells, suggesting that those might be transiently skin-homing. 

In conclusion, we show that SNP genotyping of scRNA-Seq data is a powerful tool to identify skin Trm and that T cells 
can reside in the human skin long-term. The signatures we obtained from recipient cells will enable us to study true 
skin Trm in healthy individuals and to compare tissue-adaptation and functions of these cells in greater detail. 
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P98 
TNF is required for upregulation of Mincle expression and adjuvant activity in response to mycobacterial 
glycolipids. 
J. Schick1, R. Lang1, J. Schäfer1, U. Schleicher1 
1Institute of Clinical Microbiology, Immunology and Hygiene, Universitätsklinikum Erlangen, Erlangen, Germany 

TNF blockade by neutralizing antibodies or soluble TNFR2-Fc (Etanercept) is an established and highly successful 
treatment in human autoimmune disorders, such as rheumatoid arthritis and inflammatory bowel disease. However, 
TNF blockers increase the risk of infections, including reactivation of latent tuberculosis. The C-type lectin receptors 
(CLR) Mincle, Mcl and Dectin-2 are expressed on myeloid cells and bind mycobacterial cell wall glycolipids, e.g. the 
cord factor Trehalose-6,6-dimycolate (TDM), resulting in inflammatory gene expression and adjuvant activity. Here we 
show that TNF is sufficient to strongly upregulate Mincle, Mcl and Dectin-2 in bone marrow-derived macrophages. 
Importantly, TNF signaling was required for upregulation of these CLR and for secretion of the cytokines G-CSF and 
IL-6 in macrophages stimulated with TDM, the synthetic adjuvant Trehalose-6,6-dibehenate (TDB), or Mycobacterium 
bovis BCG, as revealed in TNF-deficient macrophages or by addition of Etanercept. Furthermore, Mincle-upregulation 
in vivo and induction of Th17 responses after immunization with the Mincle-dependent adjuvant TDB was completely 
abrogated in TNF-deficient or Etanercept-treated mice. Together, interference with production or signaling of TNF 
impairs inducible expression of the CLR Mincle, Mcl and Dectin-2 in vitro and in vivo, which is functionally relevant for 
vaccination responses and may contribute to the well-documented susceptibility for infections in patients receiving 
TNF blockers. 

 
P99 
The ubiquitin-like modifier FAT10 lowers type I interferons and enhances interferon-γ after viral infection 
M. M. Mah1, M. Basler1,2, M. Groettrup1,2 
1University of Konstanz, Division of Immunology, Department of Biology, Konstanz, Germany 
2Biotechnology Institute Thurgau at the University of Konstanz, Kreuzlingen, Switzerland 

Introduction: The ubiquitin-like modifier FAT10 is expressed in mature dendritic cells and medullary thymic epithelial 
cells and is strongly induced by interferon(IFN)-γ and tumor necrosis factor. FAT10 is the only ubiquitin-like modifier 
that targets its hundreds of covalently-linked substrates for degradation by the 26S proteasome. While the conjugation 
of and proteasome targeting by FAT10 are well characterized, the biological function of FAT10 has remained 
incompletely understood. Since FAT10 was reported to lower the type I interferon response and enhance virus 
replication in influenza A virus-infected cells we have investigated whether FAT10-/- mice respond differently to viral 
infection. 
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Objectives: To compare the type I and type II IFN response of FAT10-/- and wild type mice to infection with influenza 
A virus (IAV) and lymphocytic choriomeningitis virus (LCMV). We further compared virus titers and disease symptoms 
after IAV and LCMV infection. 

Materials & Methods: FAT10-/-, FAT10-/+, and FAT10+/+ mice were infected i.n. with IAV or i.v. with LCMV-WE, and 
virus titers, body weight, and survival were monitored over time. The fat10 mRNA expression was measured in 
spleen, thymus and lung after viral infection and the concentrations of IFN-α, IFN-β and IFN-γ in the serum were 
determined. Moreover, the production of type I and type II interferons by splenocytes from virus infected FAT10-
deficient and –proficient mice was measured with and without a one-day stimulation of T cells with immobilized CD3 
and CD28 antibodies. 

Results: Fat10 mRNA was induced in spleen and thymus 3-7 fold after LCMV infection and 27 fold in lung after IAV 
infection. Splenocytes of LCMV infected FAT10-/- mice on day 3 post infection showed a 50% reduction of IFN-γ 
production after a one-day stimulation with CD3/CD28 antibodies in vitro on protein and mRNA level, while the 
production of IFN-α and IFN-β was doubled as compared to FAT10-/+ mice. This reduction of IFN-γ production was 
accompanied by a significant diminuition of mRNA for IL-12 p40 in spleen cells from FAT10-/- mice. Moreover, IAV 
infected FAT10-/- mice showed reduced IFN-α serum levels. Nevertheless, virus titers, body weight loss, and survival 
after IAV infection was not affected by FAT10 deficiency. 

Conclusion: FAT10 fine-tunes the balance of interferons during viral infection by lowering the type I and enhancing 
type II interferons. 

 
P100 
Establishment of a novel human lymphoblastoid B cell line for comparative analyses of the immuno- and 
constitutive proteasome 
F. George1, M. Groettrup1 
1Universität Konstanz, Biology/LS Groettrup, Konstanz, Germany 

Introduction: The 20S proteasome is a multi-subunit cellular complex consisting of four rings. Three subunits of the 
inner rings are catalytically active (β1, β2 and β5). Upon stimulation with IFN-γ or TNF-α, these subunits are replaced 
by their inducible forms low molecular mass polypeptide (LMP)2 (β1i), LMP7 (β5i) and multicatalytic endopeptidase 
complex-like (MECL)-1 (β2i). The resulting proteasome containing the induced subunits is named immunoproteasome 
(IP) compared to the constitutive proteasome (CP). Originally, the IP was found to play an important role in generating 
antigenic peptides for presentation by MHC class I molecules. More recently, its involvement in expansion, survival 
and differentiation of T cells has been reported. 

 
Objectives: Even though many studies have shown the importance of IP in immune cells and its role in antigen 
presentation, it is still unknown whether there are specific substrates processed by the IP or the CP. In order to 
address this question as well as to investigate the biological impact of IP-selective substrates, a novel cell line for 
inducible IP expression was generated to allow for a comparable analysis. 

Materials & methods: cDNA encoding for human LMP2 and LMP7 was cloned into a lentiviral plasmid which was 
used to transduce LCL721.174 cells together with the plasmid encoding for the tamoxifen-inducible transcriptions 
factor Gev16. LCL 721.174 cells are immortalized human B cells with a genomic deletion in the region encoding for 
LMP2 and LMP7 and therefore do not express IP. Single cell clones were screened for strong transgene expression 
as well as incorporation into the proteasome complex. 

Results: Without tamoxifen neither LMP2, LMP7 nor MECL-1 are expressed whereas the constitutive subunits (β1c, 
β2c and β5c) are present. Upon tamoxifen addition, LMP2, LMP7 and MECL-1 expression increases and β1c, β2c 
and β5c expression decreases over time. 

Efficient incorporation of the induced subunits into the mature 20S proteasome was confirmed by proteasome 
purification and nonequilibrium pH gel electrophoresis. Data from current investigations on the effect of IP expression 
for cell proliferation, sensitivity to protein-misfolding inducing agents and degradation of ubiquitin conjugates will be 
presented. 
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Conclusion: A novel cell line was established for studying functions and substrates of IP and CP. Successful 
conversion from CP to IP upon tamoxifen addition was shown and thus allows for comparative analyses. 

 
P101 
Deciphering the mechanism(s) of antigen presentation impairment in the colorectal cancer microenvironment 
S. Coletta1, F. Sensi2, S. Lonardi3, M. Agostini2,4, M. de Bernard1, G. Codolo1 
1University of Padova, Department of Biology, Padova, Italy 
2Pediatric Research Institute, Padova, Italy 
3University of Brescia, Department ofAnatomopathology, Brescia, Italy 
4University of Padova, Department of Surgical, Oncological and Gastroenterological Sciences, Padova, Italy 

Colorectal cancer (CRC) is the third most common types of cancer and it constitutes one of the leading causes of 
death. The pathogenesis of CRC relies on a complex of interactions between developing cancer and surrounding 
tissue, including the immune system. One of the most abundant tumor-infiltrating cell population is represented by 
tumor-associated macrophages (TAMs). Although macrophages were regarded as involved in anti-tumor immunity, 
the majority of studies referring to carcinomas, including CRC, shows that greater infiltration of TAMs is associated 
with poor prognosis. Moreover, the antigen-presenting molecules MHC-II are not expressed in about two-third of 
colorectal cancers (CRC) and this is associated with a decrease of tumor-infiltrating T cells and an increase of 
metastatic potential of CRC.We demonstrated that Helicobacter pylori(Hp) induces macrophages to express/expose 
the recently identified immune receptor CD300e on the plasma membrane, while it decreases the amount of the 
antigen-presenting molecules MHC-II, thus compromising the capacity of macrophages to activate CD4 T 
lymphocytes. Considering the opposite behaviour of CD300e and MHC-II in Hp-infected macrophages and the impact 
of CD300e activation on the level of the antigen presenting molecule, we postulate that CD300e could act as an 
immune checkpoint regulating the activation of T cells, via the modulation of MHC-II molecules on antigen presenting 
cells (APCs), including TAMs of CRC.Immune histochemical analysis performed on human CRC specimens (stage II) 
showed a clear-cut staining for CD300e in a good proportion of TAMs infiltrating CRC. This is mirrored by a lowered 
expression of MHC-II, compared to macrophages expressing CD300e in normal mucosa. Interestingly, we also found 
that monocytes cultured in CRC cells-conditioned medium (CM-CRC) or in presence of CRC decellularized matrix, 
increase surface expression of CD300e, while decrease the exposure of the MHC-II. Interestingly, after six days, 
these cells show a pro-tumor macrophage-like phenotype. These data open the possibility that the immune receptor 
CD300e might be involved in hijacking the ability of macrophages to elicit an effective anti-tumor immune response in 
CRC. Our data suggest that CD300e and MHC-II could be part of the same pathway and implies that CD300e could 
act as an immune check point molecule modulating the adaptive immune response via a fine tuning of MHC-II. 

 
P102 
Quantitative estimation of Hepatitis B tittres in health care workers of tertiary care hospital in north western 
region of India 
H. V. R. Devarakonda1, R. Gadepalli1 
1All India Institute of Medical Sciences, Jodhpur, Jodhpur, India 

Background: Health care workers (HCWs) are at high risk for acquiring blood borne infection because of needle stick 
injury (NSI) and occupational exposures to potentially infectious bodily fluids. Of these Hepatitis B is not only the most 
transmissible infection, but also the only one that is preventable by vaccination. 

Methodology: Our study (pilot study) aimed the status of hepatitis-B screening in HCWs, estimation of Anti-HBs 
titres, vaccination status for Hepatitis-B and assessing the risk of HCWs for accidental blood exposure in a newly 
establishing tertiary care hospital of western-india. A total of 200 HCWs enrolled in this study. The HCWs were 
evaluated for NSI using questionnaire based study and the Hepatitis-B screening and estimation of Anti-HBs titres 
were evaluated using ELISA-based Kits. 

Results: In all, 162 out of 200 HCWs had taken atleast 1 dose of vaccine resulting in a vaccination rate 81%. In this 
only 159 out of 200 (79.5%) had received 2nd dose whereas only 119 of 162 (73.5%) HCWs completed the primary 
series of 3 doses and only 11.7% had taken their booster doses. of which Doctors had statistically significant 
adherence with vaccination doses compared to paramedics (p=0.011). Majority 65.8% had  prick/exposure with gloves 
on, followed by exposure to  blood or body fluids to intact skin ie., 34.1%; 82% of the HCWs have taken local 
measures immediately after the exposure. Only 23 HCWs of the NSI or exposures were reported to the hospital 
authorities. We found that 4/200 (2% ) of the HCWs were reactive for HBsAg; 18(9%) of the HCWs were reactive for 
Anti-HBc; 166 (83%)were reactive to Anti-HBs. Among our study population of HCWs 34 out of 200 (17%) were 
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having titres < 10 mIU/l; another 34 out of 200 (17%) were having titers 10-100 mIU/ml ; Majority of HCWs (66%) had 
anti-HBs ≥ 101 mIU/ml as good responders to vaccination. 

Conclusion:Since our hospital which is an establishing tertiary care centre the number of HCWs effectively protected 
with 3 doses of HBV vaccine is not adequate which can be addressed by educating HCWs and keeping a continuous 
surveillance for vaccination status. Incorrect PEP findings indicate a lack of knowledge which needs to be addressed. 
Findings from the present study demonstrate there is urgent need to vaccinate and train HCWs to reduce the chance 
of acquiring HBV infection. 

Keywords: health care workers (HCWs),hepatitis B vaccination status,postexposure prophylaxis practices(PEP) 

 
P103 
Engineering Flavivirus-like particles platforms to assess the pre-existing Flavivirus immunity 
E. Montoya-Diaz1, V. von Messling 1 
1Paul-Ehrlich-Institut, Veterinary Medicine, Langen, Germany 

Introduction: Antibody-dependent enhancement and cross-protection can both result from pre-existing immunity 
resulting from infections with different flaviviruses. A better understanding of the underlying mechanisms is thus 
essential for the development of safe vaccines in areas where several flaviviruses cocirculate. 

Objective: To assess the extent of Flavivirus cross-reactive immunity induced by Flavivirus-like particles. 

Materials and Methods: Flavivirus-VLPs based on the structural genes of Zika virus (ZIKV), Japanese encephalitis 
virus (JEV), yellow fever virus (YFV), and West Nile virus (WNV) were produced in a mammalian expression system. 
Balb/c mice were immunized with the different VLPs using a homologous regimen with 3 immunizations of 10ug of 
VLP mixed with Sigma Adjuvant System. The specific binding antibodies against each virus were quantified by 
immunoperoxidase monolayer assay (IPMA). 

Results: The VLPs were expressed at similar efficiency and could be purified to concentrations of 1 mg/ml. All VLP-
immunized animals developed antibodies against the homologous virus that increased with each subsequent 
immunization. The onset of cross-reactive antibody responses was delayed, but usually detectable after the second 
immunization and reached titers within the range of the matched response after the third immunization. Neutralizing 
antibody responses were generally low, and there was limited cross-reactivity.  

Conclusion: The robust homologous antibody response against the ZIKV, JEV, YFV and WNV structural proteins 
together with the strong cross-reactivity against heterologous flaviviruses makes Flavivirus VLPs promising tools to 
study the effect of pre-existing flavivirus immunity. 

 
P104 
Humoral immunity by a recombinant CMV vaccine vector provides strong antiviral immune protection 
L. Cicin-Sain1, X. Zheng1, D. Bruder1 
1Helmholtz Zentrum für Infektionsforschung, Braunschweig, Germany 

Natural Cytomegalovirus (CMV) infection induces the strongest known T-cell memory, which dominates the memory 
compartment of seropositive people. Therefore, recombinant CMVs are intensively studied as potential vaccine 
vectors eliciting optimal cellular immunity. Much less is known about their ability to induce protective humoral 
immunity. Therefore, we generated recombinant mouse CMV (MCMV) vectors eliciting either a predominantly humoral 
or an exclusively cellular immune response against the same antigen and compared their capacity to protect against a 
virus challenge. 

We have previously shown that MCMV vectors encoding an optimally positioned antigenic peptide induce much 
stronger T-cell responses than MCMVs expressing the full-length protein with the same peptide, mainly due to 
optimized proteasomal processing. We used the same strategy to clone MCMV vectors expressing the full-length 
hemagglutinin (HA) from H1 type A influenza, or an optimally positioned, MHC-I restricted peptide from HA. 

While the vector with the optimized epitope induced 5-10x stronger CD8 T cell responses than the vector with the full 
length HA, only the HA-full-length vector protected the mice against influenza challenge, as evidenced by weight loss 
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monitoring and infectious virus titration from lungs of challenged mice. On the other hand, only the full-length vector 
induced strong humoral immune responses, as evidenced by the hemagglutination assay. 

To validate conclusively that humoral immunity was essential for immune protection by this vector, we immunized B-
cell deficient JHT mice with our optimized-epitope vector or the HA-full-length vector and assayed them in challenge 
assays. We observed no immune protection upon infection with either MCMVs. 

Therefore, MCMVs expressing the full-length HA are protective against influenza challenge, and this protection is not 
due to cellular immune responses. To our knowledge, this is the first report arguing that MCMV vectors may be used 
to induce robust and protective humoral immune responses. 

 
P105 
Cell-Mediated Immunity Induced by two Recombinant Modified Vaccinia Virus Ankara Vaccines Delivering the 
G Antigen of Nipah Virus 
G. Kalodimou1, S. Veit1, S. Jany1, A. T. Lülf-Averhoff 1, G. Sutter1,2, A. Volz1,2 
1Ludwig Maximilian University of Munich, Institute for Infectious Diseases and Zoonoses, Munich, Germany 
2German Center for Infection Research (DZIF), Munich, Germany 

Introduction: Nipah virus (NiV) is a highly pathogenic zoonotic paramyxovirus (BSL4) that is transmitted to humans 
from bats directly or via intermediate hosts. NiV infection in humans causes severe acute respiratory syndrome and 
encephalitis with high mortality rates. The presence of NiV in wildlife hosts, its capacity to infect a wide range of 
animals and its ease of propagation, makes it an emerging infectious agent of concern. Thus, safe and effective 
vaccines are needed for prophylaxis in humans and animals. Modified Vaccinia Virus Ankara (MVA), a highly 
attenuated and replication deficient virus with a favourable safety profile, serves as a potent vector system for the 
development of candidate vaccines against infectious diseases. 

Objective: We developed two MVA candidate vaccines expressing NiV attachment glycoprotein (G), a highly 
promising NiV-specific immunogen. We aimed to test the ability of the vaccines to elicit NiV-specific T cell responses. 

Material & Methods: We generated two recombinant MVA vaccines expressing either the full-length form or soluble 
form of NiV-G. The cDNA gene sequences encoding the G antigen were generated by DNA synthesis and modified by 
introducing silent codon alterations that remove termination signals for vaccinia virus early transcription. The target 
gene was cloned into MVA vector plasmids and introduced by homologous recombination into the MVA genome. 

Results: The recombinant MVA viruses expressing NiV-G were genetically stable and replicated efficiently in MVA 
permissive chicken embryo fibroblasts but not in MVA non-permissive human cell lines. Infected human cell lines 
however demonstrated efficient NiV-G synthesis. In our vaccine trials, IFNAR-/- mice were inoculated twice with 108 
pfu of the MVA-NiV-G vaccines over a 21-day period. Immunisations induced NiV-G-specific cell-mediated immunity. 
We generated a peptide library covering the whole NiV-G protein and identified peptides that stimulated IFNγ-
producing CD8 T cells by IFNγ-Elispot assay and intracellular cytokine staining. The two MVA-NiV-G vaccine 
candidates differed in their ability to generate NiV-G specific CD8 T cell responses, with the vaccine expressing the 
soluble form of NiV-G stimulating a more robust CD8 T cell response in vitro. 

Conclusion: We developed two NiV candidate vaccines that generated anti-NiV CD8 T cell immunity. These vaccines 
await further testing to evaluate their protective efficacy in a mouse model of NiV challenge. 

 
P106 
Immune responses and protective efficacy elicited by a recombinant autolyzed Salmonella expressing FliC 
flagellar antigen of F18+ Escherichia coli 
S. S. Han1, J. H. Lee1 
1Korea Zoonosis Research Institute , Iksan, South Korea 

Porcine edema disease (ED) caused by F18+ Shiga toxin 2e-producing Escherichia coli (STEC) has imposed 
significant economic losses in the swine industry worldwide, resulting in sudden deaths in post-weaned piglets. The 
flagellin protein of F18+STEC, a structural component of the flagellar filament, is a known virulence factor that 
mediates adhesion and invasion to porcine epithelial cells. In this study, Salmonella inactivated by the E lysis gene 
and expressing the flagellin (fliC) antigen was genetically engineered utilizing a plasmid (pMMP184) carrying an 
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efficient heterologous antigen delivery system. The resulting strain JOL1485 producing FliC was successfully 
inactivated by the E lysis gene cassette. Following the lysis procedure, FliC secretion and production of JOL1485 was 
validated by immunoblot analysis. To evaluate protective immunogenicity elicited by the constructed strain, BALB/c 
mice were injected with 1×108 lysed cells via the intramuscular route. The markedly elevated titers of FliC-specific IgG, 
IgG1 and sIgA antibodies were observed, indicating a robust Th2-associated humoral immune response was raised in 
the immunized mice. The proportion of CD3+CD4+ splenic T cells and proliferative activity were also elevated in in 
vivo and in vitro stimulated mice splenocytes. Further, JOL1485 successfully elicited upregulated gene expression of 
cytokines IL-6, IL-8, IL17, IL-21, IFN-γ and TNF-α in naïve porcine peripheral blood mononuclear cells (PBMCs). The 
overall immune response elicited by JOL1485 conferred a significant rise of protection against a lethal virulent 
F18+STEC challenge whereas all non-immunized mice died following the challenge. Our results demonstrate that fliC 
efficiently expressed in the genetically inactivated Salmonella strain has immunostimulatory and protective effects 
against a F18+STEC lethal challenge, and may be promising as a potential vaccine candidate against ED infection. 

 
P107 
Targets of the T cell response to human herpesvirus 6B 
A. Hollaus1, L. Martin1, A. Moosmann1 
1Helmholtz Zentrum München, München, Germany 

Introduction: Human herpesvirus 6 (HHV-6) is prevalent in healthy persons, causes disease in immunosuppressed 
carriers, and may be involved in autoimmune diseases. Recent studies established that HHV-6-specific T cells are 
present in healthy carriers and are important for effective control of infection. However, information on target antigens, 
epitopes, and antiviral function is still limited. Such knowledge is desirable for immunomonitoring, adoptive T cell 
therapy for transplant patients at risk of viral reactivation, and investigations of potential autoimmune pathogenesis. 

Methods: In order to identify epitopes that are presented by infected cells to virus-specific T cells, we used a 
combination of specific T cell expansion by peptide-loaded autologous B cells, single T cell cloning, and effector 
assays with HHV-6-infected cells as targets. Two types of peptide libraries were used: Libraries of peptides from 
across the viral proteome that are presented by selected HLAs, and overlapping peptide libraries that fully cover 
selected HHV-6 proteins. 

Results: In a cross-sectional screen, we identified 16 peptides from 12 antigens as CD8 T cell epitopes that are 
presented by infected cells through HLA-B*08:01. T cells specific for an epitope from IE-2 were particularly frequent, 
allowing their ex vivo quantification with HLA-peptide multimers. Moreover, we observed very effective lysis of HHV-
6B-infected cells. Multiple B*08:01 epitopes were identified in IE-2, the viral DNA polymerase U38, and the major 
DNA-binding protein U41. These three proteins were chosen for a protein-covering screening to identify further CD8 
and CD4 T cell epitopes presented by diverse HLA molecules. Until now,  specific T cell clones were established that 
recognized two CD8 T cell epitopes and four CD4 T cell epitopesin U38 and eight new CD4 T cell epitopes in U41, 
covering various HLA restrictions. 

Conclusions: These results show that the CD8 and CD4 T cell response to HHV-6B targets a wide range of multiple 
antigens of diverse functional classes presented by infected cells. While many of these elicit low-frequency T cell 
responses, a minority of epitopes are targeted by T cells that stand out in terms of their ex vivo frequency in carriers. 
Identification of these targets will serve as a reliable basis for immunomonitoring, identification of protective 
specificities, adoptive T cell therapy, and vaccine development. 

 
P108 
Immunoproteasome inhibition in a murine model of polymyositis  
M. del Río Oliva1, M. Basler1, M. Groettrup1 
1University of Konstanz, Biology/AG Groettrup, Konstanz, Germany 

Introduction: Polymyositis (PM) belongs to the idiopathic inflammatory myopathies (IIMs) which are a group of 
muscle diseases that present with muscle weakness in combination with inflammation of the muscle tissue. Currently, 
there are no effective targeted therapies but glucocorticoids and non-specific immunosuppressive drugs are applied. 
Muscle biopsies suggest an autoimmune pathogenesis as cellular infiltrates are detected in multiple foci within the 
endomysial parenchyma which consist predominantly of perforin-positive CD8+ T cells. Experimental PM can be 
induced in mice by vaccination with fragments of the muscular C protein. This model, designated C protein-induced 
myositis (CIM), allows the investigation of new treatments for PM. 
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Objectives: As immunoproteasome subunits β1i and β5i are up-regulated at mRNA and protein level in myofibers and 
muscle infiltrating cells in IIMs, immunoproteasome inhibition may hold potential for the treatment of inflammatory 
myositis. Thereby, we analyzed the effect of immunoproteasome inhibition on the development of polymyositis 
induced by immunization of mice with the fragment 2 of the myosin binding protein C. Furthermore, we investigated 
the effect of immunoproteasome inhibition on the generation of cytotoxic T lymphocytes (CTL) epitopes derived from 
the C protein. 

Materials and methods: C57BL/6 mice were immunized subcutaneously by injection of 200 µg of the fragment 2 of 
myosin binding C protein emulsified in Freund´s complete adjuvant. 2 µg of pertussis toxin in PBS was injected 
intraperitoneally at the same time. On day 13, 15, 17, 19, 21, 23, 25 and 27 post-immunization the mice were treated 
subcutaneously with 10 mg/kg ONX 0914 or vehicle (Captisol®). The muscle strength was assessed with a grip 
strength meter. 

Results: Treatment with ONX 0914 significantly reverted the decline of grip strength associated with induction of 
polymyositis. PM-dependent increases of proteinuria were ameliorated by ONX 0914 treatment. Histological analyses 
of inflamed muscles and assessments of CTL responses will be presented. 

Conclusion: By using the immunoproteasome-specific inhibitor ONX 0914 in a murine model of PM we show that the 
immunoproteasome may be considered as a potential therapeutic target for the treatment of PM and other 
autoimmune inflammatory myopathies. 

 
P109 
Influence of elevated ambient CO2 on the sensitizing potential of ragweed (Ambrosia artemisiifolia) pollen 
D. Rauer1, U. Frank2, C. Müller3, S. Gilles1, L. Aglas4, F. Ferreira4, D. Ernst2, F. Alessandrini5, C. Traidl-Hoffmann1,6 
1UNIKA-T, Chair and Institute of Environmental Medicine, Augsburg, Germany 
2Helmholtz Zentrum München, Institute of Biochemical Plant Pathology (BIOP), Munich, Germany 
3Helmholtz Zentrum München, Research Unit Analytical BioGeoChemistry (BGC), Munich, Germany 
4University of Salzburg, Department of Molecular Biology, Salzburg, Austria 
5Helmholtz Zentrum München, Institute of Allergy Research (IAF), Munich, Germany 
6Christine-Kühne Centre for Allergy Research and Education (CK-Care), Davos, Switzerland 

Question: The incidence of allergic diseases has been steadily increasing over the past decades causing a significant 
impact on public health worldwide. This is partly due to man-made climate change, contributing to earlier flowering of 
allergenic plant species and increasing the duration of the pollen season. Especially elevated CO2 levels have been 
shown to increase pollen production of ragweed (Ambrosia artemisiifolia). The allergenic potential of pollen depends 
not only on the allergen itself, but also on endogenous adjuvant substances, such as lipid mediators and adenosine. 
These substances have been shown to skew immune responses and presumably promote allergic sensitization to 
pollen proteins in humans. 

Our aim was to elucidate the influence of elevated CO2 on the composition of pollen adjuvant factors and their 
potential to induce allergic sensitization. 

Methods: Ragweed plants were grown in climate-controlled chambers under elevated (700 ppm) or normal (380 ppm) 
CO2 levels. Untargeted metabolomics was applied to discover relevant adjuvant factors in pollen from control and 
CO2 treated plants. Aqueous pollen extracts were used in a mouse model to induce allergic sensitization in vivo as 
well as to stimulate murine B cells, human monocyte-derived dendritic cells and human nasal epithelial cells in vitro. 

Results: The metabolome analysis revealed differential expression of lipids, flavones, flavanols and sugars, as well 
as adenosine in CO2 vs normal pollen. CO2 pollen were stronger allergy inducers in the mouse model by increasing 
neutrophil and eosinophil influx into bronchoalvear lavage fluid. This corresponds to lower IL-10 and higher TNFα 
induction in human dendritic cells compared to the control in vitro. CCL22 induction in human nasal epithelial cells was 
slightly increased when stimulated with CO2 treated pollen. IgE expression was increased in murine B cells upon 
treatment with CO2 pollen. 

Conclusion: Our results suggest that higher levels of CO2 in the environment influence the sensitizing potential of 
ragweed pollen by changing the composition of endogenous adjuvant factors, especially adenosine, which in turn 
induce stronger allergic inflammation in mice as well as in the in vitro read-out system. 
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P110 
Modulation of allergy and vaccine responses through maternal S. mansoni infection  
M. Lacorcia1, S. Bhattacharjee1, K. Laubhahn1, K. Klar1, C. Prazeres da Costa1 
1Technical University of Munich, Institute for Medical Microbiology, Immunology, and Hygiene, Munich, Germany 

Introduction: Chronic infection with the parasitic helminth Schistosoma mansoni is characterized by a modified Th2 
response coupled to immunosuppression. This protects the host against overwhelming inflammatory responses 
against the parasite, but has spillover effects to bystander antigens, such as allergens. There is recent evidence that 
schistosomiasis during pregnancy similarly influences offspring allergic and inflammatory responses, as well as to 
vaccines.  

Objectives: We intend to understand mechanisms underlying the relationship between chronic maternal helminth 
infection and altered immunogenicity, particularly as relates to allergy and vaccination.  

Materials and Methods: We apply transmaternal murine models of chronic schistosomiasis to investigate the effect 
maternal immune status upon imprinting immune predispositions in offspring.  

Results: We have shown that allergic airway inflammation (AAI) in adult murine offspring from schistosome-infected 
mothers is strongly modified by the phase of maternal infection, and suppressed when pregnancy was initiated during 
late chronic stages. Further, this was associated with changes at the fetomaternal interface, including placental 
transcriptional profile as well altered cytokine production. More recently, we have found altered antigen-specific 
responses during the early sensitization stages of allergic response in these offspring, as well as other vaccination 
models, in line with epidemiological trends. These changes relying heavily on vaccine vector and the mode of antigen 
delivery.  

Conclusions: Murine models of maternal schistosomiasis replicate clear immune imprinting upon offspring as reflects 
human cohort studies. Through studying altered responses to allergic inflammation and vaccine immunogenicity, we 
have been able to further determine these changes as relate to antigen-specific responses, and our continued work 
investigates the mechanisms underlying this. Our studies will help to understand the effects of the maternal immune 
status during pregnancy on immune predisposition in later life, and mechanisms for fine tuning immune responses. 

 
P111 
Deciphering the innate immune response elicited by viral vaccine vectors against emerging infectious 
diseases 
E. Bartels1,2,3, C. Dahlke1,2,3, G. Fiossi Assagba1,2,3, M. E. Zinser1,2,3, A. Fathi1,2,3, S. Lassen1,2,3, M. L. Ly1,2,3, A. Volz4,5, 
G. Sutter4,5, M. M. Addo1,2,3 
1University Medical-Center Hamburg-Eppendorf, Medicine, Hamburg, Germany 
2Bernhard Nocht Institute for Tropical Medicine, Clinical Immunology of Infectious Diseases, Hamburg, Germany 
3German Center for Infection Research, partner site Hamburg-Lübeck-Borstel-Riems, Germany 
4Ludwig Maximilians University, Institute of Infectious Diseases and Zoonoses, Munich, Germany 
5German Center for Infection Research, partner site Munich, Germany 

Emerging infectious diseases (EID) were recently named one of the top ten threats to global health by the WHO.For 
most EID, epidemic outbreak preparedness is limited by the lack of therapeutics and preventive vaccines. Therefore, 
the WHO identified priority pathogens, including Ebola virus (EBOV) and Middle East respiratory syndrome 
coronavirus (MERS-CoV), for which vaccines will be developed in the context of the R&D Blueprint Initiative to prevent 
epidemics. Recently, the Coalition for Epidemic Preparedness Innovations (CEPI) has included the MVA and VSV 
platform in its portfolio. While vaccines are one of the most impactful public health interventions, exact mechanisms 
how they confer protective immunity remain inadequately understood. We aim to understandand identify underlying 
mechanisms, unknown molecules and pathways responsible for vaccine-induced immunogenicity. The identification of 
VSV and MVA-specific signatures for immunogenicity may be critical to accelerate their development and 
implementation. 

The viral vector vaccine candidates VSV-EBOV and MVA.MERS-S against EBOV and MERS, respectively, were 
evaluated during Phase I trials, in which we revealed their immunogenicity and safety in human.To elucidate dynamics 
of distinct innate immune cell populations we are now applying in vitro assays. Human PBMCs were infected with 
VSV-EBOV and MVA.MERS-S. The infection rate, cell tropism and expression of viral antigens were investigated by 
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qPCR, IHC and flow cytometry. Moreover, luminex bead-based assays and flow cytometry were used to quantify 
immune mediators by cytokine profiles as well as activation status of innate immune cells. 

Preliminary results indicate distinct signatures induced by both vaccines. Both candidates showed a cell-specific 
tropism and induced activation markers on monocytes. For both vectors, the highest viral load was detected 12 h after 
infection, whereas the anti-viral response measured as pro-inflammatory cytokine secretion showed the highest 
induction after 1 h and 24 h post infection with VSV-EBOV or MVA.MERS-S, respectively. While mRNA signatures 
after vaccination have been reported for VSV-EBOV, an ongoing study aim is to find markers for MVA.MERS-CoV 
induced immunogenicity. 

Taken together, our data provide insights into early immune responses induced by VSV-EBOV and MVA.MERS-S. A 
better understanding of molecular and cellular events in the host response to vaccines may facilitate the rational 
design of novel vaccines. 

 
P112 
Dynamic regulation of human dendritic cell precursor and subpopulations in the blood after yellow fever 
vaccination 
E. Winheim1, Y. Huang1, K. Eisenächer1, M. Scheck2, M. Pritsch3, A. Turan1, J. Ahlfeld2, S. Rothenfusser2, A. Krug1 
1Ludwig-Maximilians-Universität, Institute for immunology, Planegg-Martinsried, Germany 
2University Hospital, Ludwig-Maximilians-Universität , Division of Clinical Pharmacology, Department of Medicine IV, 
Munich, Germany 
3Ludwig-Maximilians-Universität, Division of Infectious diseases and tropical medicine, Munich, Germany 

Introduction: Yellow fever (YF) virus is a plus strand RNA virus and part of the flavivirus family. Vaccination with the 
live-attenuated YF vaccine strain (YF-17D) provides life-long protective humoral and cellular immunity against 
infection and is a unique model for studying the immune response to an acute self-limiting RNA virus infection in 
humans. 

Objective: Using this model, we investigated the response of blood dendritic cells (DC) and monocyte subsets to YF-
17D in vivo and in vitro to elucidate the early innate immune events which precede the rapid generation of protective 
adaptive immunity. 

Methods: The frequencies and activation status of blood DC subpopulations and precursors (preDCs) were 
determined by FACS analysis before and 3, 7, 14 and 28 days after YF vaccination. PBMCs, or sorted monocyte and 
DC subpopulations were infected with fluorescent YF-17D reporter virus in the presence or absence of pathway 
inhibitors and infection rates and IFN I responses were analyzed. 

Results: After vaccination, a significant expansion of preDCs, marked by expression of Axl, CD33 and CD123, was 
observed on day 14 while conventional DCs (cDCs) and plasmacytoid DCs decreased in frequency and total 
numbers. Ki67 staining showed proliferation in cDCs and preDCs after vaccination, suggesting recruitment of preDCs 
and differentiation towards cDCs in the course of viral infection with YF-17D. Upregulation of CD86 was detected in 
both CD141+ cDC2 cells and preDCs on day 7 indicating that activation precedes the peak of expansion of cDCs and 
preDCs. All subset of blood monocytes and DCs could be infected with YF-17D in vitro, but cDC1 and cDC2 showed 
the highest infection rate. Inhibition of TBK1, JAK1/2 or IFNAR increased the frequency of infected DCs demonstrating 
the importance of IFN I for restricting YF-17D virus replication. 

Conclusion: Our results show that YF-17D vaccination leads to expansion and activation of cDCs and their 
precursors, but infection of cDCs by YF-17D virus is restricted by the strong type I IFN response. Thus, DC function is 
preserved while allowing limited presentation of endogenous viral antigens. 

 
P113 
The molecular basis of hepatitis B vaccine non-responsiveness 
A. Ziegler1, M. Bruhn1, M. Uthe1, M. Redlich1, M. Verboom2, M. Wiestler3, V. von Bülow4, C. Davenport5, M. 
Hallensleben2, L. Wiehlmann5, T. Rebe4, S. Zimmermann-Schriek4, M. Cornberg3, C. Falk6, U. Kalinke1 
1TWINCORE, Centre for Experimental and Clinical Infection Research, GmbH, Institute for Experimental Infection 
Research, Hannover, Germany 
2Hannover Medical School, Department of Transfusion Medicine, Hannover, Germany 
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3Hannover Medical School, Department of Gastroenterology, Hepatology and Endocrinology, Hannover, Germany 
4Hannover Medical School, Occupational Health Service, Hannover, Germany 
5Hannover Medical School, Core Unit 'Next Generation Sequencing', Hannover, Germany 
6Hannover Medical School, Institute of Transplant Immunology, Hannover, Germany 

Introduction: After a complete cycle of three vaccinations against the hepatitis B virus (HBV), about 5% of all 
vaccinated persons do not mount antibody responses and are so-called non-responders. Most people show an anti-
HBs antibody titer of more than 100 IU/L many years. Such a high titer is known to be protective against the highly 
infectious virus. In contrast, the titer of non-responders stays permanently lower than 10 IU/L, which can be a huge 
problem for health-care workers, who have a high risk to get in contact with contaminated blood. In the case of 
influenza vaccination, the phenomenon of non-responsiveness increases with advanced age. In contrast, the group of 
HBV non-responders already includes young and otherwise healthy people. Although the phenomenon is known for 
many years, the molecular basis of HBV vaccine non-responsiveness is still not known. 

Methods: We initiated an observational study to monitor the immune reactions after a HBV vaccination to compare 
the immune response of healthy non-responders with responders. The immunomonitoring includes a cytometer-based 
analysis of blood samples to analyze the distribution of various immune cell subsets as well as their activation status. 
Additionally, the cytokine responses of responders and non-responders will be analyzed. The second arm of the 
project includes a whole genome sequencing, which allows the search for genetic markers that influence vaccine 
responsiveness. 

Results: The recruitment of healthy volunteers is still in progress. Preliminary data confirm the association of non-
responsiveness and certain HLA alleles that is described in the literature. We adapted a bioinformatics approach 
aiming for cluster analyses of flow cytometry data and first results will be presented during the conference. 

Conclusion: Based on the results, we hope to find biomarkers, which would allow the prediction of HBV vaccination 
non-responsiveness. Additionally, we would like to develop better vaccination strategies in the future. 

 
P114 
Yellow fever vaccination as a model to study the immune response to an acute viral infection 
M. Zaucha1, L. Lehmann1, J. Ahlfeld 1, G. Spielmann1, M. Scheck1, P. Schwarzlmueller1, E. Winheim2, K. Eisenächer2, 
A. Krug2, S. Rothenfusser1 
1Klinikum der Ludwig-Maximilians-Universität München, Clinical Pharmacology, München, Germany 
2Institute for Immunology,Ludwig-Maximilians-University, München, Germany 

Objectives: Vaccination with the live attenuated yellow fever vaccine (YF-17D) causes an acute self-limiting viral 
infection, which results in life-long immune protection and thus provides an attractive model to study the innate and 
adaptive immune responses. This model could be used to identify the intracellular receptors and predict the 
vaccination efficacy as well as the genetic inter-individual differences in the activation of the innate and adaptive 
immune responses to YF-17D. This will aid in designing new vaccines against emerging flavivirus epidemics such as 
Zika and Dengue 

Methods: CRISPR-Cas9 gene edited human cell lines deficient for RIG-I-like receptors or the adapter MAVS as well 
as primary cells from the corresponding knock out mice were tested in infection assays with YF-17D. Cytokine 
responses and viral replication were determined by qPCR, ELISA and plaque assays. 

A cohort of YF-17D vaccines (n = 250) was recruited and bio-samples were taken before and on day 3, 7, 14 and 28 
after vaccination. Induction of interferon-induced genes, neutralizing antibody titers, viral load and T cell responses 
were determined in plasma and PBMCs. 

Results: We demonstrated that RIG-like helicases (RLH) are the dominant receptors, which recognize YF-17D. What 
is more, the cells deficient in MAVS adaptor lose the ability to stimulate interferon after infection with YF-17D. 

Individuals vaccinated with the YF-17D strain show significant differences in the titers of neutralizing antibodies, viral 
load and the expression interferon-induced genes following vaccination. 

Conclusions: YF-17D elicits its interferon response via the RLR-MAVS axis triggering both MDA5 and RIG-I. 
Different structural RNA motifs produced during the replication cycle are thereby activating RIG-I and MDA5. 
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Our vaccination cohort can be stratified by parameters of the innate and adaptive immune response as the basis for 
further analyses. 

 
 

 
 
Microbiome and mucosal immunity (P115-P133) 
 
P115 
IL-33/ST2 signaling orchestrates an immune network to counteract intestinal inflammation 
N. Ngo Thi Phuong1, R. Klopfleisch2, E. Pastille1, A. Westendorf1 
1Institute of Medical Microbiology, Essen, Germany 
2Institute of Veterinary Pathology, Berlin, Germany 

Introduction: Ulcerative colitis and Crohn"s disease represent two of the most common chronic inflammatory 
diseases, collectively referred to as inflammatory bowel disease (IBD). IBD is characterized by pathological mucosal 
damage and ulceration and is known to be a high-risk condition for the development of colorectal cancer. However, 
the precise etiology of IBD is still unclear. Recently, interleukin (IL-) 33 has emerged as a critical modulator in 
inflammatory disorders. Even though several studies highlight the IL-33/ST2 pathway as a key factor in colitis, the 
results remain controversial.  

Objectives: In this study we analyzed the role of IL-33 during intestinal inflammation to investigate its potential to act 
as a new therapeutic target to counteract colitis.  

Materials and Methods: Intestinal inflammation was induced by applying dextran sodium sulfate (DSS) in the 
drinking water into wildtype mice or adoptively transferring hemagglutinin (HA)-specific T cells into transgenic VILLIN-
HA mice. To clarify the impact of IL-33 as a potential therapeutic target, we applied recombinant murine IL-33 
intraperitoneally during disease progression. To further characterize the immunological functions of IL-33 and ST2, IL-
33floxVillinCre mice, which lack the epithelial expression of IL-33, and complete ST2 knockout mice were used. The 
pathology of the colon was scored and immune cells were analyzed by flow cytometry. Colonic biopsies were obtained 
and cytokine levels from colonic explants were measured.  

Results: We demonstrate that both ST2 deficient mice and mice deficient in epithelial IL-33 expression showed 
aggravated colon pathologies during DSS-induced colitis compared to wildtypes. To further elucidate the impact of IL-
33 we focused on the function of immune cells, which are known to be affected by IL-33. In the DSS-induced as well 
as in the adoptive T cell transfer colitis model we observed that mice treated with recombinant IL-33 showed reduced 
intestinal inflammation which was accompanied by less colon pathology and enhanced infiltration of distinct immune 
cells compared to untreated mice. Additionally, colonic explants showed in both cases less production of pro-
inflammatory cytokines after IL-33 treatment in vivo compared to untreated controls.  

Conclusion: In summary, our results indicate that IL-33 regulates intestinal inflammation and that the modulation of 
its signaling pathway represents a promising novel target to counteract inflammatory pathologies. 

 
P116 
Use of gnotobiotic mouse models to reveal a microbial impact on intestinal immune tolerance 
L. Kreft1, C. Meng2, B. Bächler2, K. Kleigrewe2, M. Basic3, B. Stecher4, A. Bleich3, C. Ohnmacht1 
1Helmholtz Centre Munich and Technical University of Munich, Center for Allergy and Environment (ZAUM), 
Neuherberg, Germany 
2Technical University of Munich, Bavarian Center for Biomolecular Mass Spectrometry (BayBioMS), Freising, 
Germany 
3Hannover Medical School, Institute for Laboratory Animal Science and Central Animal Facility, Hannover, Germany 
4Ludwig-Maximilians-University Munich, Max von Pettenkofer-Institute for Hygiene and Medical Microbiology, Munich, 
Germany 

Introduction: The risen prevalence of allergic diseases in industrial countries has been attributed to a change in 
lifestyle factors that affects intestinal microbiota composition. Microbial dysbiosis - particularly early in life - has been 
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associated with atopic diseases later in life. Mice housed under germ-free (GF) conditions also show an impaired 
intestinal immune system. In particular, GF or antibiotic-treated mice have drastically reduced frequencies of 
peripherally-induced regulatory T Cells (pTreg) in the gut. Re-colonization of GF mice re-establishes such inducible 
Treg populations, which are defined by the co-expression of the transcription factors Foxp3 and RORγt. We 
hypothesize that these cells are key regulators in intestinal immune tolerance. The microbial factors driving this Treg 
induction remain poorly understood. 

Objectives: By using mice with reduced microbial complexities: ASF (Altered Schaedler flora, eight strains), Oligo-MM 
(Oligo-Mouse Microbiota, twelve strains) and SPF (specific pathogen free, complex microbiota), we aim to decipher 
which microbial factors and host-microbiome relationships drive this pTreg induction important for intestinal tolerance.  

Materials & methods: Murine intestinal samples are compared by using Metatranscriptomics/-genomics and –
bolomics approaches to identify microbiota-derived parameters. These results are combined with the analysis of 
intestinal immune cell characteristics to identify mechanisms of pTreg induction. 

Results: First results show that RORγt+ Tregs are reduced in the small intestine of ASF and Oligo-MM mice 
compared to SPF mice. The abundance of RORγt+ Tregs thereby negatively correlates with microbial complexity. This 
phenotype is also observable in the spleen indicating a systemic effect of a reduced microbiota on pTreg abundance. 
By contrast, GATA3+ T Helper 2 cells are increased particularly in the small intestine of ASF and Oligo-MM mice, 
inversely correlating with microbial complexity and indicating that these mice could be more susceptible to type 2 
immune disorders. 

Conclusion: Mice with reduced microbial complexities in their intestine show a reduced abundance of pTregs and a 
spontaneous accumulation of Th2 cells. Thus, reduced bacterial complexities or - microbial dysbiosis more generally - 
may prone individuals for an increased susceptibility to allergies stressing the importance to identify microbial 
parameters from these defined consortia impacting on immune cell balance. 

 
P117 
Lifelong asymptomatic infections: The role of the microbiota 
R. V. Romero Perez1 
1Philipps university marburg, Institute for medical microbiology and clinical hygiene, Marburg, Germany 

Introduction: Citrobacter rodentium is an enteric murine pathogen that models human infections with asymptomatic 
lifelong enteropathogenic E. coli (EPEC) infections. It is still largely unknown how some individuals become lifelong 
asymptomatic carries of EPEC and unknowingly spread the disease, while others can develop an acute, in some 
cases life-threatening, clinical manifestation. This immunological situation can be studied in germ-free mice, since 
these animals are unable to eliminate C. rodentium and become lifelong asymptomatic carriers of the bacterium. 

Material and methods: Bacterial communities essential for the elimination of C. rodentium were assessed by 
analysis of the microbiota composition. 16S rDNA sequencing and MALDI analysis were performed to analyze 
bacterial population structures. Immunological analysis (FACS, qPCR) were conducted on colonic cells. Intestinal 
vessels and protein expression were assessed using intravital microscopy and whole mount staining. 

Results: The asymptomatic carrier state of germ-free mice can be reversed by conventionalization. Nevertheless, in 
the absence of a functional immune system, clearance is impaired while survival prevails. Specific bacterial strains 
isolated from the microbiome of laboratory mice promote cellular migration and angiogenesis, thus boosting a proper 
immune response. 

Conclusions: This finding indicates that without the active involvement of the immune system, the microbiome alone 
is insufficient to eradicate C. rodentium infection. Furthermore, a defined minimal consortium promotes pathogen 
clearance and immune activation. The results should shed a light on the propagation and defense mechanisms 
against intestinal infections and are essential for the preventive and therapeutic treatment of these diseases. 

 
P118 
Targeting intestinal tight junctions to inhibit onset of arthritis  
N. Tajik1, O. Schulz 1, M. Frech 1, S. Lucas 1, K. Sarter 1, G. Schett 1, M. Zaiss 1 
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1Friedrich-Alexander-University Erlangen-Nürnberg (FAU) , Department of Internal Medicine 3 – Rheumatology and 
Immunology , Erlangen, Germany 

The gut-joint axis has drawn intense attention in the past decade. There is growing evidence that dysbiosis of the gut 
microbiota is associated with the development of autoimmune disease. However, how microbial dysbiosis can impact 
the transition from asymptomatic autoimmunity to inflammatory disease is mainly unknown. Here, we identified the 
intestinal barrier integrity as a key factor for this transition. We found that impaired intestinal barrier function precedes 
the onset of arthritis in collagen-induced arthritis (CIA) mouse model and RA patients. Zonulin as a main regulator of 
intestinal tight junctions, was elevated in in CIA mice and RA patients before the onset of clinical symptoms. 
Furthermore, increased zonulin levels reduced the expression of intestinal tight junctions proteins, induced T cells 
mediated mucosal inflammation, changed gut microbiota and controlled the transmigration of immune cells from the 
gut into the joints. Therapeutic restoration of the intestinal barrier in the pre-phase of arthritis using butyrate or CB1R 
agonist inhibited the development of arthritis. Moreover, treatment with the zonulin antagonist Larazotide acetate, 
which specifically increases intestinal barrier integrity, effectively reduced arthritis onset. In summary, these data 
support a gut-joint axis in RA, which is based on zonulin-mediated impairment of intestinal barrier function and which 
is specifically drugable by the zonulin antagonist larazotide. 

 
 
P119 
AhR-dependent non-genomic signaling in macrophages - A multi-PTM-omics and proteomics study  
H. Großkopf1, K. Schubert1, M. von Bergen1,2 
1Helmholtz Centre for Environmental Research - UFZ, Molecular Systems Biology, Leipzig, Germany 
2University of Leipzig, Institute of Biochemistry, Leipzig, Germany 

Introduction: The Aryl hydrocarbon receptor (AhR) is a ligand-activated transcription factor, which is activated by 
exogenous chemicals but also endogenous ligands like kynurenine and metabolites produces by the intestinal 
microbiota. Besides its function as transcription factor, AhR participates in non-genomic signaling as a part of a cullin 
4B ubiquitin ligase complex. The tyrosine-protein kinase Src (c-SRC) is released from the cytoplasmic AhR-complex 
upon ligand binding in an active form. So far, the contribution of non-genomic AhR-signaling to the receptors 
immunomodulatory properties is scarcely investigated. 

Objectives: This study aims to elucidate the contribution of non-genomic AhR-signaling to the receptors 
immunomodulatory properties in macrophages. By means of ubiquitomics and phosphoproteomics potential 
mechanisms governing macrophage activation and function shall be identified. 

Material and Methods: Human monocyte derived macrophages or differentiated THP1-cells were activated with LPS 
in the absence and presence of endogenous (FICZ) and exogenous (BaP) AhR ligands. The proteome, ubiquitome, 
and phosphoproteome were comparatively analyzed by LC-MS/MS utilizing a label free quantification approach. 

Results: Quantitative information for more than 5500 proteins, 5900 ubiquitination sites and 10000 phosphorylation 
sites were obtained. The integration of proteome and ubiquitome data revealed a non-degradative ubiquitination of the 
small GTPase Rac1 which is increased in AhR-ligand treated macrophages. This ubiquitination might impair signaling 
after activation of Toll-like receptors 1, 2 and 6. Furthermore, the levels of IFIT2 and ADAM17 are decreased in AhR-
ligand treated cells after LPS stimulation relative to levels in macrophages treated with LPS alone. Interestingly IRF3 
phosphorylation was found decreased in AhR-ligand treated cells, too. These events likely contribute to the reduced 
inflammatory response i.e. impaired TNF-a release previously described. 

Conclusions: Taken together, our data indicate non-genomic effects of activated AhR potentially contributing to the 
regulation of immune responses. In particular, the receptors role in intestinal homeostasis and immunity might– at 
least partially – depend on these signaling events. 

 
P120 
The impact of nasal carriage with Staphylococcus aureus and its enterotoxin B on allergic asthma 
I. Jorde1, A. Asari1, J. Schreiber1, S. Stegemann-Koniszewski1 
1Otto-von-Guericke University, Medical Faculty, University Hospital for Pneumology, Magdeburg, Germany 
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Introduction: Allergic asthma is a particularly heterogeneous chronic inflammatory condition of the airways that 
affects an increasing number of patients. Correlations between colonization with Staphylococcus aureus (S. aureus) 
and the development of allergic asthma have been recognized but remain incompletely understood. Interestingly, a 
substantial number of patients with severe asthma not reacting to common allergens show IgE specific for S. aureus 
enterotoxins. Based on this and other findings, S. aureus enterotoxin B (SEB) has been proposed to display a central 
player in the interplay between S. aureus carriage and allergic asthma. 

Objectives: We are seeking further mechanistic insights into the effects of nasal carriage with S. aureus and of SEB 
on the development and the phenotype of allergic asthma. 

Materials: patients & methods: We are employing a mouse model (C57Bl/6) for allergic asthma based on a local 
antigen challenge following sensitization with the model antigen ovalbumin (OVA). Here, we are analyzing the effects 
of intranasal treatment with SEB. We are assessing the recruitment of immune cells to the respiratory tract and the 
production of cytokines and IgE. Furthermore, we are recruiting patients with allergic asthma to determine nasal S. 
aureus carriage as well as nasal and systemic IgE. 

Results: Naïve mice not subjected to allergic sensitization or challenge react to intranasal treatment with SEB in a 
dose-dependent manner. This reaction is mainly comprised of the recruitment of immune cells to the respiratory tract. 
Interestingly, the recruited cells include eosinophils, which are typically also increased in allergic airway inflammation. 
Following sensitization and challenge with OVA, mice show immune cell infiltration and Th-2 cytokine production in the 
respiratory tract as well as presence of specific IgE. Effects of SEB on this allergic reaction are currently analyzed. 
Furthermore, patient recruitment and analysis of samples is ongoing. 

Conclusions: In a mouse model, S. aureus SEB alone leads to airway inflammation and thereby most likely will affect 
local allergic reactions. The detailed analysis of these effects and the determination of S. aureus nasal carriage and 
IgE production in patients with allergic asthma will significantly increase our mechanistic understanding of the 
correlations between S. aureus carriage, SEB-specific Ig-responses and allergic asthma. 

 
P121 
Intestinal development and homeostasis require activation and apoptosis of diet-reactive T cells 
U. Steinhoff1, K. Rajalingam1, S. Hartmann1, Y. Sillke1, G. Rainer1, F. Fischer1, R. Romero1, A. Visekruna1 
1University of Marburg, Medcal Microbiology and Hospital Hygiene, Marburg, Germany 

Introduction: Immunological tolerance to intestinal bacteria and food antigens is a multilayered process, and its 
breakdown leads to hyperactivation of mucosal T and B cells and subsequent development of intestinal pathologies. 
Successful dietary intervention therapies in patients suffering from celiac disease, food allergies, and inflammatory 
bowel disease (IBD) demonstrate that diet contains immunologically relevant antigens. Yet, our understanding of diet-
specific immune reactivity is largely derived from T cell receptor (TCR) transgenic mice and model antigens where 
tolerance mechanisms comprising clonal anergy, deletion, and induction of regulatory T cells (Tregs) have been 
shown 

Objectives: Here, we explored the impact of physiological dietary antigens on the phenotype and fate of intestinal 
CD4+ T cells in man and animals. 

Patients and methods: Cells from PP biopsies of patients with Crohn´s disease and healthy controls were analyzed 
for the expression of CD4, GL7, annexin V, Helios, Foxp3, by flow cytometry. For animal experiments, germfree (GF) 
and conventional (SPF) mice were used. Animals were kept on either conventional chow or on food antigen–free diet 
(protein-free, amino-acid chow) for up to 5 generations. Organs were analyzed histologically, and CD4+ T cells were 
phenotypically analyzed for markers of activation, tolerance and apoptosis. 

Results: Physiological uptake of food-proteins leads to a highly activated CD4+ T cell population in Peyer patches. 
These cells are distinct from regulatory T cells and develop independently of the microbiota. Alimentation with an 
antigen-free diet led to an atrophic small intestine with low numbers of T cells, including Tfh cells and decreased 
amounts of intestinal IgA and IL-10. Food-activated CD44+Helios+CD4+ T cells are controlled by PD-1. Blocking the 
PD-1 pathway rescued these T cells from apoptosis and triggers proinflammatory cytokine production, which in IL-10–
deficient mice was associated with intestinal inflammation. In accordance, patients with Crohn"s disease revealed 
significantly reduced frequencies of apoptotic CD4+ T cells in Peyer patches as compared with healthy controls.  
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Conclusion: Activation and subsequent apoptosis of food-reactive T cells is required for normal intestinal 
development and function.  

Figure 1 
 

 
 
P122 

Orchestration of systemic anti-fungal Th17 immunity and immune pathology by a single member of the 
mycobiome 
P. Bacher1, T. Hohnstein2, E. Beerbaum2, M. Röcker3, M. G. Blango3, S. Kaufmann2, J. Röhmel2, P. Eschenhagen2, C. 
Grehn2, K. Seidel4, V. Rickerts4, L. Lozza5, U. Stervbo6, M. Nienen2, N. Babel2,6, J. Milleck7, M. Assenmacher7, O. A. 
Cornely8, M. Ziegler9, H. Wisplinghoff9, G. Heine2, M. Worm2, B. Siegmund2, J. Maul2, C. Tabeling2, C. Ruwwe-
Glösenkamp2, L. E. Sander2, C. Knosalla10, S. Brunke3, B. Hube3, O. Kniemeyer3, A. A. Brakhage3, C. Schwarz2, A. 
Scheffold11 
1Institute of Clinical Molecular Biology & Institute of Immunology, CAU Kiel, Kiel, Germany 
2Charité Berlin, Berlin, Germany 
3HKI Jena, Jena, Germany 
4RKI Berlin, Berlin, Germany 
5Max Planck Institute for Infection Biology, Berlin, Germany 
6Marien Hospital Herne-University Hospital of the Ruhr-University Bochum, Herne, Germany 
7Miltenyi Biotec, Bergisch Gladbach, Germany 
8University of Cologne, Cologne, Germany 
9Labor Dr. Wisplinghoff, Cologne, Germany 
10German Heart Center Berlin, Berlin, Germany 
11Institute of Immunology, CAU Kiel, Kiel, Germany 

Introduction: Th17 cells protect against bacteria and fungi, but also contribute to chronic inflammation. In humans, 
Th17 responses are particularly important against Candida albicans, a mucocutaneous fungal pathobiont. In contrast, 
the role of Th17 cells for other pathogenic fungal species is unclear. Pulmonary fungus-related disorders and 
sensitizations are often associated with chronic respiratory diseases such as asthma, COPD and cystic fibrosis. Also 
these patients show increased Th17 cytokine levels, which correlate with disease severity. However, the capacity of 
most fungal species to induce human Th17 responses and their potential contribution to pulmonary diseases is 
currently unclear. 

Methods: We used antigen-reactive T cell enrichment (ARTE) for the ex vivo analysis of human T helper cell 
responses against 30 common human pathogenic fungal species. 

Results: We show that C. albicans is the sole direct fungal inducer of Th17 cells in humans. For all other fungi tested, 
minor and variable fractions of Th17 cells were detected. Surprisingly, these Th17 cells, but not Th1 cells against the 
same fungal species, were strongly and selectively cross-reactive against C. albicans. Patients with pulmonary 
inflammation displayed elevated frequencies of cross-reactive A.fumigatus Th17 cells, suggesting their specific 
contribution to lung pathology. In particular in patients with allergic sensitization to A.fumigatus, increased Th17 
responses strongly correlated with acute ABPA. 

Conclusions: Our data identify C. albicans as the major fungal inducer of human Th17 responses. We provide a 
unique example how protective Th17 immunity may simultaneously promote immune pathology when deviated to 
different target antigens and tissues via heterologous immunity. 
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Mucosal inflammation in XIAP-deficient mice 
M. Mueller1,2, A. Wahida1, M. Yabal1 
1Klinikum rechts der Isar / Technische Universitaet Muenchen, Institute for Moleculare Immunology, Muenchen, 
Germany 
2Klinikum rechts der Isar / Technische Universitaet Muenchen, Insitute for Molecular Immunology, Muenchen, 
Germany 

Inflammatory bowel disease (IBD) have become a research focus in recent years, due to its increasing prevalence 
worldwide. Usually, the onset of IBD occurs in young adults and is caused by a multitude of different environmental 
and genetic factors. However, specific subtypes of IBD, such as the early-onset-IBD (VEO-IBD) occur in pediatric 
patients and are due to monogenic mutations. One such example is the X-linked lymphoproliferative syndrome type 2 
(XLP-2) can be traced back to mutations in a member of the inhibitor of apoptosis protein (IAP) family, X-linked IAP 
(XIAP). Hematopoietic stem cell transplantation is thus far the only long-term cure available. 

Modelling XLP-2 in vivo, we observe in XIAP-deficient mice a mild inflammation in the small intestine, in the terminal 
ileum. Interestingly, we observe that both the epithelial cell as well as the intestinal immune cells, resident and 
infiltrating, seem to contribute to the pathogenesis. An interplay of TNF-receptor signaling appears to be the major 
player involved, in particular with regard to immune cell function and their expression of TNFR2. Furthermore, 
alterations in commensal bacteria and their metabolites could be detected, potentially contributing to inflammation. 

Therefore, it is of highest interest to pinpoint the specific immune cell type mediating the detrimental effects of 
deregulated immune reactions in XLP-2 and, on a molecular level, which interaction partners of XIAP could be 
responsible. It is our overall aim, via deciphering the specific role of XIAP in this monogenic early-onset IBD, to 
contribute to the advances in the field of chronic inflammation in mucosal immunity. 

 
P124 
Influence of saccharin on T-cell-mediated contact hypersensitivity in mice 
P. Kowalczyk1, M. Majewska-Szczepanik1, K. Marcińska1, A. Strzępa1, M. Szczepanik1 
1Jagiellonian University Medical College, Department of Medical Biology, Kraków, Poland 

Introduction: There are many reports showing that gut microbiota modulates various aspects of immune response. 
Our previous work showed that oral treatment with a broad spectrum antibiotic enrofloxacin prior to hapten 
sensitization inhibits contact sensitivity (CHS) in mice. Lately, it was shown that artificial sweeteners alter the gut 
microbiota and induce glucose intolerance in humans and mice. 

Objectives: The aim of this study was to determine the influence of saccharin on CHS in mice. 

Materials & Methods: Adult BALB/c and C57BL/6 (B6) mice received saccharin in drinking water for eleven weeks 
prior to CHS induction. BALB/c and B6 mouse strains have been extensively used to study the mechanism of CHS 
responses. BALB/c mice develop a Th1- whereas, B6 mice Tc1-mediated CHS. To induce CHS, mice were contact 
sensitized with 5% trinitrophenyl chloride (TNP-Cl) on the shaved skin. Four days later, CHS response was elicited by 
painting both ears with 0.4% TNP-Cl. Ear thickness was measured before the challenge and then 24h after the 
challenge using a micrometer. The ear weight and myeloperoxidase (MPO) activity in the ear tissue were tested 24h 
after the challenge. 

Results: BALB/c female mice received saccharin for 11 weeks developed less severe CHS response when compared 
to control mice receiving water alone. On the contrary B6 female mice received saccharin for 11 weeks developed 
aggravated CHS response when compared to control mice receiving water only. In both mouse strains CHS reaction 
in males remained unchanged. 

Conclusion: These results suggest that the saccharin influence CHS in mice and this phenomenon is determined by 
gender. 

This work was supported by grant K/DSC/005354 to PK. 
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Multi-omics profiling of MAIT cells reveals specific patterns of antigen-dependent and -independent activation 
K. Schubert1, J. Schor1, I. Kratochvil1, J. Hackermüller1, M. von Bergen1 
1Helmholtz Centre for Environmental Research GmbH - UFZ, Leipzig, Germany 

Introduction: Mucosal-associated T (MAIT) cells are specialized innate-like T cells involved in anti-bacterial but also 
anti-viral immunity. They are unique for their ability to recognize bacterial metabolites, inducing an antigen(ag)-
dependent activation. Moreover, MAIT cells can also be activated in ag-independent manner. However, molecular 
mechanisms of MAIT cell activation are not completely understood. 

Objectives: To better understand MAIT cell biology, we aimed to define the activation of MAIT cells on the molecular 
level using global transcriptomics and proteomics. 

Materials & Methods: Human peripheral blood MAIT cells were isolated by positive magnetic separation, and co-
cultured with E.coli-loaded monocytes at a ratio of 1:1 for 16h. MAIT cells were FACS-sorted and lysed for RNA 
isolation. Paired-end RNA-Seq was conducted using Illumina technology. For global proteomics, separated MAIT cells 
were stimulated with IL-12/IL-18, anti-CD3/CD28 antibodies or both, lysed for protein extraction, followed by tandem 
mass spectrometry. 

Results: Transcriptomic analysis of activated MAIT cells revealed 86298 differentially expressed transcripts, including 
5476 protein-coding genes, 279 lncRNAs, and 8992 newly-assembled transcripts after activation. Ingenuity Pathway 
Analysis (IPA) of protein-coding genes showed an upregulation of the Th17 and Th1 activation pathway, granzyme B-
induced cytotoxicity of target cells and TREM-1 signaling, while the PPAR and the LXR/RXR activation pathways were 
down regulated. 

To further distinguish between ag-dependent and ag-independent activation, MAIT cells we stimulated with IL12/IL18, 
anti-CD3/CD28 or both, and analyzed by global proteomics. Only a combination of both lead to full activation of MAIT 
cells, comparable to activation by E.coli. IPA showed enrichment of granzyme B-induced cytotoxicity of target cells, 
Th1 activation pathway and EIF2 signaling as the most significant upregulated pathways. Stimulation of T-cell receptor 
or by cytokines alone lead to a comparable degree of activation, although pathways related to key effector function i.e. 
cytotoxicity were stronger induced by a-CD3/CD28 compared to IL-12/IL-18 stimulation. 

Conclusion: Taken together, here we present a deep multi-omics profiling of MAIT cell activation, which reveals not 
only information on relevant signaling pathways, but gives also expression pattern of non-coding RNAs, raising the 
question about their relevance in this emerging type of innate-like T cells. 

 
P126 
Analysing the expression of the murine polymeric immunoglobulin receptor (pIgR) under homeostatic and 
immune modulating conditions in the respiratory tract 
A. Pausder1,2, D. Bruder1,2, J. Schreiber3, T. Strowig4, J. Boehme1,2 
1Otto-von-Guericke University, Institute of Medical Microbiology and Hospital Hygiene, Magdeburg, Germany 
2Helmholtz Centre for Infection Research, Research Group Immune Regulation, Braunschweig, Germany 
3Otto-von-Guericke University, Experimental Pneumology, University Hospital for Pneumology, Health Campus 
Immunology, Infectiology and Inflammation, Magdeburg, Germany 
4Helmholtz Centre for Infection Research, Department of Microbial Immune Regulation, Braunschweig, Germany 

Introduction: The transfer of secretory immunoglobulin A and M (sIgA, sIgM) through the epithelial cell barrier into the 
mucosal lumen by the polymeric immunoglobulin receptor (pIgR) is an essential mechanism of mucosal host defence 
in the respiratory tract. The identification of immunomodulating agents/stimuli that enhance epithelial Pigr gene 
expression might have therapeutic implications with regard to an improved immune exclusion – and thus an 
augmented respiratory mucosal immunity.  

Objectives: The aim of this project is to assess Pigr gene expression under homeostatic and immunomodulating 
conditions in distinctive areas of the upper and lower respiratory tract.    
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Materials & methods: Pigr gene expression in the lung, trachea and nasal-associated lymphoid tissue (NALT) of 
naïve, LPS-treated, IFN-γ-treated, IL-4-treated, germ-free, specific-pathogen-free mice and mice with an undefined 
microbiome was determined by quantitative real-time PCR. 

Results: Pigr gene expression gradually decreases from the upper to the lower respiratory tract. LPS-treatment 
caused increased Pigr gene expression in the lung. IFN-γ- and IL-4-treatment led to decreased Pigr gene expression 
in the trachea while lung and NALT showed no alterations. Germ-free mice displayed no significant differences in the 
Pigr gene expression pattern compared to conventional specific-pathogen-free mice, while mice with an undefined 
microbiome exhibited a decreased Pigr gene expression in the NALT.          

Conclusions Basal Pigr gene expression is site-specific and can be partly modulated by exposition to microbial 
ligands and proinflammatory stimuli. Inherent differences in the basal Pigr gene expression are most probably 
depending on microbial colonization as well as on yet unknown intrinsic effects. 

 
P127 
Interplay between the gut microbiota, immunity and colon cancer 
E. Lange1, A. Adamczyk1, A. M. Westendorf1 
1Institute of Medical Microbiology, Essen, Germany 

Introduction: Colorectal cancer has a high incidence in humans worldwide and represents a major cause of mortality. 
Thus, improved therapeutic approaches are required to reduce the global burden.  The gut mucosal homeostasis 
depends on a sensitive balance between the composition of the microbiota and the host immune response. There is 
increasing evidence that abnormal immune responses against the enteric microbiota appear to have an essential 
influence on the development and the emergence of a tumor-supporting microenvironment. 

 Objective: In this study, we explore the effect of microbial depletion in combination with immunotherapy on the 
tumorigenesis of colon cancer. 

 Materials and Methods: Colon cancer was induced in BALB/c mice using the AOM/DSS mouse model or by 
subcutaneous injection of CT26 colon cancer cells. In both experimental setups mice were treated either with 
antibiotics in the drinking water, immune checkpoint inhibitor PD-L1 or a combination of both. Stool samples were 
collected and microbiome analyses were performed using 16S rRNA high-throughput sequencing datasets. In 
addition, tumor development was monitored and the immunoprofile was determined by flow cytometry and Luminex-
technology. 

 Results: Colon cancer development was affected by antibiotic treatment as well as PD-L1 antibody therapy in both, 
the AOM/ DSS model where tumor development is dependent on inflammation, as well as the CT26 model where 
tumor cells are transplanted into mice. As shown by 16S rRNA high-throughput sequencing, antibiotic therapy strongly 
modulated the bacterial composition. However, when combining both treatments this protective effect was completely 
abolished. Neither changes in the immune cell composition, nor cytotoxic activity of the antibiotic cocktail on the CT26 
tumor cells accounted for the reduced tumor burden. 

 Conclusions: Our results prove that changes in the microbial composition can influence tumor progression of colon 
cancer not only locally but also in a systemic manner.  Interestingly, we identified that the gut microbiota interferes 
with the success of immunotherapy. Although the mechanisms still remains to be elucidated in more detail, these 
finding clearly provide new evidence for the reciprocal impact between the microbiota, tumor cells and the host 
immune system and offers new insights into this complex relationship. 

 
P129 
αvβ8-expression by Batf3-dependent dendritic cells facilitates IgA responses to Rotavirus 
J. Nakawesi1, S. This2, H. Paidassi2, K. Lahl1 
1Lund University, Experimental Medicine, Lund, Sweden 
2CIRI, Inserm, Lyon, Germany 

Rotavirus (RV) is one of the leading causes of life-threatening diarrheal diseases among young children. RV-specific 
intestinal IgA protects from reinfection and is thus the principal effector for long-term immunity. However, very little is 
known about the mechanisms leading to IgA induction towards viruses at the intestinal site. Intestinal classical 
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Dendritic Cells (cDCs) were shown to facilitate both T cell-dependent and -independent secretory IgA. Whether cDCs 
can provoke intestinal anti-RV antibody responses in response to RV infection is unclear. 

Here, we show that Batf3-dependent cDC1 DCs, but not cDC2 DCs, are critical for the optimal induction of RV-specific 
IgA responses in the mesenteric lymph nodes (mLNs). Batf3-deficient mice shed RV longer than littermate controls. 
This correlated with fewer RV-specific CD8+ T cells and a lower fecal RV-specific IgA titer. Compared to littermate 
controls, Batf3-deficient mice had significantly fewer RV-specific IgA+ B cells in mLNs while total B cell numbers were 
not affected. The bulk of the RV-specific antibody response was T cell dependent. Sensing of type I interferon on DCs 
played a redundant role for the induction of normal IgA responses. Optimal RV-specific IgA induction however 
depended on the selective expression of the TGFβ-activating integrin αvβ8 on cDC1 DCs, while presence of αvβ8 on 
cDC1 DCs was dispensible for steady-state immune homeostasis. 

Together, our results show an essential, TGFβ-dependent role for cDC1 DCs in the generation of the RV-specific IgA 
response. Given that cDC2 DCs are crucial in driving IgA during steady-state but do not contribute to RV specific IgA 
responses, we propose that the capacity of DC subsets to induce IgA at the intestinal wall reflects the nature of the 
stimulating trigger as opposed to an intrinsic capability of a particular DC subset. 

P130 
The role of IRF-1 during pathogen-induced intestinal Inflammation 
A. Schmalzl1, M. Neurath1, S. Wirtz1 
1University Clinic Erlangen, Medical Clinic I, Erlangen, Germany 

Introduction: IRF-1 is a transcriptional regulator that is mainly activated via IFNγ-STAT1-signaling. IRF-1 activation in 
immune cells is crucial for anti-microbial defense, predominantly against intracellular pathogens. However, it remains 
elusive how IRF-1 contributes to mucosal immunity against pathogens located in the intestinal lumen or on mucosal 
surfaces. Oral infection of mice with the mouse pathogen Citrobacter rodentium (CR) is a widely used model for 
human gastrointestinal infections and inflammatory bowel disease since CR adhering to the colonic epithelial layer 
induces a characteristic pathology including A/E lesions. 

Objectives: We want to elucidate the cell type-specific role of IRF-1 on mucosal immune responses during CR-
induced intestinal inflammation. 

Materials & methods: To analyze the impact of IRF-1 on mucosal immunity, we conducted CR infection experiments 
with wildtype (wt) and IRF-1-/- mice and compared disease outcome and bacterial burden. Colonic lymphocytes were 
analyzed by flow cytometry and in cell culture. Sections of distal colon were histologically scored and stained by 
immunohistochemistry (IHC). To verify the role of IRF-1 in hematopoietic and non-hematopoietic cells, bone marrow 
chimeric mice were generated. To confirm the phenotype, IFNγ- and STAT1-deficient mice were infected with CR. 

Results: Infection experiments revealed a massive impairment of the antibacterial defense in IRF-1-/- mice indicated 
by an elevated pathogen burden, increasing weight loss and death of the IRF-1-/- animals around ten days post 
infection presumably due to systemic bacterial spread. More prominent histological changes in the distal colon were 
noticed. Flow cytometry of colonic lymphocytes revealed substantial changes in the frequencies and activation stages 
of immune cell subsets including ILC3s, B and T cells. IHC stainings of colonic cross sections indicated changes in the 
expression pattern of tight junction proteins. Experiments with bone marrow chimeric mice revealed a direct impact of 
IRF-1 on hematopoietic cells which in turn influence the non-hematopoietic compartment including the intestinal 
epithelium. Infection studies with IFNγ-/- and STAT1-/- mice confirmed that the observed phenotype is exclusively IRF-
1-dependent. 

Conclusion: IRF-1 is required to mount an efficient mucosal immune response against CR through the direct 
regulation of hematopoietic cells, which have an impact on intestinal epithelial cells. 
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ROLE OF HUMAN MUCOSAL-ASSOCIATED INVARIANT T (MAIT) CELLS IN AGE-ASSOCIATED CLOSTRIDIUM 
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Introduction: Clostridium difficile infection (CDI) can cause life-threating inflammatory responses in the intestinal 
mucosa in elderly individuals. Their susceptibility is widely undefined but likely involves age-dependent immune 
responses towards hypervirulent, toxin-expressing strains. Mucosal-associated invariant T (MAIT) cells innately can 
respond to MR1-presented bacterial antigens of the riboflavin pathway and we recently reported that clinical C. difficile 
isolates activate MAIT cells in healthy individuals. Surprisingly, hypervirulent strains showed moderate riboflavin 
synthesis but induced superior immune responses indicating the presence of undefined co-stimulatory pathways. 

Objective: This project shall complement knowledge of how major virulence factors (toxins) from hypervirulent C. 
difficile affect MAIT cell responses and whether their phenotype changes age-dependently. 

Methods: Peripheral blood mononuclear cells (PBMCs) of young and elderly individuals were stimulated with 
riboflavin-synthesizing C. difficile isolates. MAIT cell responses dependent from MR1, IL-12 and IL-18 secreted by 
APCs and C. difficile toxins A, B and transferase (CDT) were studied by flow cytometry. Proteomics was then applied 
to complement information on the age-dependent molecular phenotype and quantified 5839 MAIT cell proteins in eight 
individuals. 

Results: C. difficile isolates induced IL-12 and IL-18 secretion by antigen presenting cells as well as MR1-dependent 
MAIT cell responses (CD69, IFNγ, Granzyme B, Perforin) equally in elderly and younger individuals. Whereas isolate-
specific riboflavin levels seemed not to determine the strength of immune responses, C. difficile toxin A and CDT 
could promote MAIT cell activations. Notably, proteomics of age-matched donors revealed 29 differentially abundant 
proteins in elderly individuals including CD26.  

Conclusion: We provide first evidence for age- and toxin-dependent phenotypes of human MAIT cells and will 
hypothesize a model for their synergistic role in age-associated CDI. 

 
P132 
Optimal neonatal humoral responses to Rotavirus require both cDC1 DCs and T cells 
K. G. Muleta1, J. Nakawesi1, K. Lahl1,2 
1Lund University, Experimental medicin, Lund, Sweden 
2Danish Technical university, Copenhagen, Denmark 

Rotavirus (RV) is an intestinal pathogen that primarily affects infants and young children. Available vaccines show 
variable efficacy in developing countries. Dendritic cells (DCs) are crucial for the initiation of immune responses and 
therefore formidable targets for vaccines. The two major DC subsets, called cDC1 DCs and cDC2 DCs, differ in their 
capacity of inducing specific adaptive immunity in adults, but their distribution and potentially differential roles in 
neonates are largely unknown. After confirming that steady state neonates indeed harbored considerable numbers of 
both cDC1 and cDC2 DCs, we set out to address which DC subsets could influence humoral responses at the 
intestinal barrier in the context of neonatal RV infection. 

Using 5 days old suckling mice from BATF3 homozygous/heterozygous knockout cross-bred litters, we analyzed the 
role of cDC1 DCs in the initiation of B cell responses during neonatal RV infection. In accordance with our previous 
findings revealing a relative deficiency in RV-specific IgA+ plasma cells in adult cDC1-deficient mice (unpublished), 
cDC1-deficient neonates also presented much fewer plasma cells in the mesenteric lymph nodes at day 7 post 
infection. Strikingly, the effect was much more pronounced in these suckling mice, affecting the total plasma cell pool. 
In contrast, the RV-induced increase of plasma cells in suckling mice lacking intestinal cDC2 DCs was normal. 

We are currently analyzing the nature of RV-induced B cells in neonatal mice. Analysis of TCRa-deficient suckling 
mice suggests that, like in adults, most of the B cell response depends on T cell help. We are currently investigating 
whether cDC1 DCs act through T cells for the initiation of the humoral immune response in our setting. We further aim 
to better understand the requirements for neonatal DC activation: Our current data shows that type I IFN sensing by 
these DCs is redundant for their function. 
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Taken together, optimal RV-specific B cell responses across ages depend on T cells and cDC1 DCs, but not cDC2 
DCs. 

 
P133 
Helicobacter hepaticus as disease driver in a novel CD40-mediated spontaneous colitis-model  
V. Friedrich1, C. Barthels1, A. Ogrinc Wagner1, D. Garzetti2, B. Stecher2, I. Forne1, A. Imhof1, T. Brocker1 
1LMU, Biomedical Center Munich, Planegg-Martinsried, Germany 
2LMU, Max von Pettenkofer-Institute, Munich, Germany 

The mammalian gastrointestinal tract is shaped by a huge and complex microbiota. Dendritic cells (DCs) in the 
intestine are constantly exposed to food- and commensal-derived antigens that must be tolerated, while invading 
pathogens must be eliminated. Therefore, a tight regulation of intestinal tolerogenic and immunogenic DCs is essential 
to sustain mucosal homeostasis. 

Disturbed balances can result in severe inflammatory disorders like Inflammatory Bowel Disease. To investigate the 
role of the CD40L-CD40 axis in tolerance vs. immunity and the role of DCs therein, we generated a murine model with 
constitutive CD40-signaling in DCs. CD40-signaling leads to migration of CD103+ DCs from the colonic lamina propria 
to draining lymph nodes, followed by DC-apoptosis. This loss of CD103+ DCs caused lack of RORγt+Helios- induced 
regulatory T cells and increase of Th1/Th17 effector cells in the colon, resulting in breakdown of mucosal tolerance 
and fatal colitis. 

We used sera from these mice to isolate fecal antigens recognized by mice with colitis, but not control mice and 
studied changes of the microbiota during disease development. We detected Helicobacter hepaticus (Hh)-specific 
antibodies in transgenic mice and could protect them from early disease onset by rendering them Hh-free. Upon Hh-
reinfection of transgenic mice, rapid disease onset with increase of Th1/Th17 effector cells in the colon was observed. 
Our data suggest that Hh is the disease driver in a CD40-mediated spontaneous colitis-model, allowing us to study its 
modulation of the host immune response with impact on disease onset, progression and outcome. 

 
 
Natural killer and innate lymphoid cells (P135-P159) 
 
P135 
Innate Lymphoid Cells in the female genital tract and their role in chlamydial infection 
S. Barth1, S. Kirschnek1, G. Häcker1 
1Institute for Microbiology and Hygiene, Department for Microbiology, Virology and Hygiene, Freiburg im Breisgau, 
Germany 

Chlamydia trachomatis is the most common bacterial agent of sexually transmitted disease. In women, C. 
trachomatis-infection can cause pelvic inflammatory disease, which may result in scarring and thereby infertility. A 
mouse model of human C. trachomatis infection has been established, where infection with C. muridarum in female 
mice causes comparable symptoms and sequelae. Previous in vivo studies have found that the immune response to 
primary C. muridarum-infection involves the infiltration of neutrophils and monocytes starting 1 to 2 days post-infection 
(dpi). After about 7 dpi, T cells accumulate at the site of infection. 

Innate Lymphoid Cells (ILCs) play an important role in tissue defense, repair and homeostasis. They are present in 
epithelial tissues but little is known about their distribution in the female genital tract and their potential role in genital 
infections. To better understand the role of ILCs in genital tract infections - with respect to immune response, bacterial 
clearance and tissue damage - we infected mice with C. muridarum. Genital tracts of naïve and infected mice were 
analyzed for the distribution of the ILC subsets during infection and cytokine production in response to the pathogen. 
The results show that in naïve wt mice cNK cells represent the most prominent cell population within the ILCs in the 
genital tract. ILC1 and ILC2 cells are also detectable although their total cell numbers in naïve wt mice are much lower 
than the cNK cell number. ILC3s are barely detectable and may not play an important role during chlamydial infection. 
Four days post infection the total cNK cell number increases 5.5-fold indicating that they might play a role at early 
stages of chlamydial infection. At later stages the numbers of cNK cells decrease and reach baseline levels at 14 dpi. 
Interestingly, at later time points of infection the total number of cNK cells in the genital tract increases again. ILC1 
numbers remain stable initially. Intriguingly, until 30 dpi the total cell number of ILC1 cell increases about 10-fold. The 
number of ILC2 cells does not vary significantly during chlamydial infection at any time. These results identify 
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composition of ILCs in the murine genital tract and a response to chlamydial infection. They suggest that ILCs may 
partake in anti-bacterial defence and tissue damage, possibly through interaction with myeloid cells. 

 
P136 
Identification and functional characterization of epigenetic signature genes in innate lymphoid cell lineages 
C. W. Lu1, S. Flöß2, M. Lochner1 
1Twincore, Hannover, Germany 
2Helmholtz-Zentrum für Infektionsforschung, Braunschweig, Germany 

Introduction: Epigenetic modifications such as DNA methylation play an essential role for imprinting specific 
transcriptional patterns in cells. In CD4+ T helper (Th) cells, specific demethylated regions have been identified that 
are critical for the identity, function and lineage stability of the different Th subsets. Considering the striking similarities 
between Th cell lineages and innate lymphoid cell (ILC) populations, regarding the dependency on specific 
transcription factors and expression of signature cytokines, we hypothesized here that also ILC populations can be 
functionally characterized by unique modifications in their genomic DNA methylation patterns. Objectives: In this 
project we aim to identify epigenetic markers for ILC subpopulations. These markers will be characterized under 
homeostatic and inflammatory conditions and used to study the functional role of the associated genes.  

Materials & Methods: ILC were sorted from mice by both surface markers and transcription factors. Single-stranded 
DNA libraries were generated for next generation sequencing after bisulfite conversion. Methylomes of ILC 1, 2, 3, LTi 
and NK cells were established and subsequent usage of the software metilene enabled us to identify differentially 
methylated regions (DMRs) among the lineages. To correlate the methylomes with the transcriptome of the ILC 
populations, we also conducted RNA-sequencing. To assess the impact of inflammation on the epigenetic status, ILC 
were sorted from liver of IL-33/ConA treated mice or the gut of mice infected with C. rodentium and further analyzed 
by bisulfite sequencing.  

Results: Our epigenetic analysis revealed a closer relationship between ILC1 and NK cells, as well as between ILC3 
and LTi, whereas ILC2 appear to be more distinct. 52 DMRs exhibiting substantial methylation difference between ILC 
subsets were selected as candidates for specific epigenetic markers. Combination of methylome and transcriptome 
data detected strong correlations between the methylation status of marker regions and the expression level of the 
associated genes, indicating their relevance for ILC biology. Importantly, initial data suggest that the epigenome of ILC 
is critically shaped by inflammatory reactions.  

Conclusion: The discovery of ILC signatures will enable us to characterize ILC in different locations or under 
inflammatory conditions in vivo as well as to identify molecular mechanisms which control the differentiation and 
function of ILC. 
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Ontogeny of innate lymphoid cells in the human intestine  
K. J. Zieger1, M. E. Baumdick1, J. Jung1, A. F. Sagebiel1, G. Martrus1, M. Altfeld1, D. Perez2, I. Königs3,4, K. 
Reinshagen3,4, M. J. Bunders1 
1Heinrich Pette Institute - Leibniz Institute for Experimental Virology, Department of Virus Immunology, Hamburg, 
Germany 
2University Medical Center Hamburg Eppendorf, Department of General, Visceral and Thoracic Surgery, Hamburg, 
Germany 
3Altonaer Children’s Hospital, Department of Pediatric Surgery, Hamburg, Germany 
4University Medical Center Hamburg-Eppendorf, Department of Pediatric Surgery, Hamburg, Germany 

Introduction: Gastrointestinal diseases are frequent in children, which have a higher susceptibility to infections as 
well as to immune-mediated diseases such as food allergies. We have previously shown that immune cell populations 
including NK cells undergo sizeable changes in the first year of life, however, little is known regarding other innate 
lymphocytes (ILCs) such as ILC2s. ILC2s play a role in tissue repair as well as enhanced type 2 responses in 
allergies. 

Objectives: In this study we aimed to characterize the ontogeny of intestinal ILCs focusing on ILC2s. 
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Methods: Human intestinal tissues were collected from patients who underwent surgeries to correct gastrointestinal 
congenital abnormalities, reconstruction of ileostomy or tumor resection. Lymphocytes from human infant and adult 
small intestines were isolated, both from the epithelium and the lamina propria. ILC populations were analyzed using 
15-parameter flow cytometry (CD16, CD3, CD56, CD69, c-Kit, CD161, CD103, CRTH2, CD14, CD19, BDCA2, CD1a, 
CD123, CD34, CD127, NKp44, Live/Dead, CD45). 

Results : Innate lymphoid cells were defined as viable Lineage (Lin)-CD127+CD161+ lymphocytes. ILCs were 
detected in epithelial layers as well as in lamina propria layers of infant intestines, with the latter containing the highest 
numbers of ILCs. ILCs in general were most numerous early in life and decreased over age. Specifically intestinal 
ILC2 populations (Lin-CD45+CD127+CD161+CRTH2+) changed rapidly in the first year of life, with large numbers 
present in infant intestines at birth and afterwards promptly decreasing. Infant intestinal ILC2s highly expressed CD69 
and moderately expressed CD103, two intestinal tissue-residency markers. Furthermore intestinal ILC1s (defined as 
Lin-CD45+CD127+CD161+CRTH2-c-Kit-) and ILC3s (defined as Lin-CD45+CD127+CD161+CRTH2-c-Kit+) populations 
also decreased with age, but were still detected in adult intestines.  

Conclusion: Populations of innate lymphoid cells in the intestine undergo rapid changes in the first year of life with 
high numbers of ILC2s at birth that subsequently decrease during infancy. This dynamic changes in innate lymphoid 
cell populations might be relevant in development of tolerance, tissue (re)modelling as well as host defense and are to 
be further investigated. 

 
P144 
Evaluation of Natural Killer cell cytotoxicity against medulloblastoma in vitro and in vivo. 
M. Gauthier1,2, M. Mouginot1, J. Pierson3, D. Bensoussan1,2, P. Chastagner3, C. Boura3, V. Decot1,2 
1UMR CNRS UL7365, team 6, vandoeuvre, France 
2CHRU NANCY, UTCT, vandoeuvre, France 
3CRAN, UMR 7039, vandoeuvre, France 

Question: Medulloblastoma is the most common malignant brain tumor in the pediatric population. Although 
conventional treatments improve survival, the chances of recovery remain low and result in severe neurological 
sequelae, especially in young children. CD3-CD56 + Natural Killer cells are able to recognize and kill tumor cells, 
particularly during the loss of class I MHC molecules. Their cytotoxic potential has already been demonstrated in vitro 
and in vivo with certain brain tumors but few studies concern medulloblastoma. Our aim was to evaluate the cytotoxic 
effect of allogeneic NK cells on medulloblastoma cells. 

Methods: Three lines of medulloblastoma subgroups (DAOY, D283 and D341) were analyzed and compared to the 
K562 leukemia cell line, known to be very sensitive to NK cells. The NK cells were selected from blood of healthy 
donors by immunomagnetic selection, and amplified in the presence of IL-15. After expansion, their cytotoxic potential 
was evaluated by different tests targeting each step involved in the process of tumor lysis: the phenotype of tumor 
cells by flow cytometry (expression of B7 molecules, CD56, 73, PVR and MICA/B), conjugation by flow cytometry and 
confocal microscopy, the degranulation by granzyme B elispot and finally the death of the target cells, by necrosis, 
late apoptosis and cell lysis (by flow cytometry and adenylate kinase measurement). The impact of co-culture with 
tumor cells on the expression of inhibitory or activating receptors was also analyzed. Nk cells were next injected in 
medulloblastoma xenografted nude mice and the survival was followed. 

Results: 3 medulloblastoma lines expressed CD56, PVR and CD105. The expression was heterogeneous for B7H1, 
H3 and H4, CD73, and MICA/B. The 3 lines were able to conjugate with the NK cells and to induce their 
degranulation. A necrosis percentage of between 30% (D283 and D341) and 38% (DAOY) could be measured after 4 
hours of incubation. Percentages of cell lysis between 32 and 77% could be detected for the DAOY and D341 lines 
respectively. After co-culture, an increase in expression of the activating receptors NKG2D and DNAM1 could be 
observed while the expression of the inhibitory receptors KIR2DL1 and 2DL5 remained stable. These results 
suggested that NK cells were able to exert effective cytotoxicity against medulloblastoma. The in vivo survival study of 
medulloblastoma xenografted nude mice showed an increased survival of the NK cell treated group. 

 
P145 
Anti-TNFα/azathioprine therapy modulates the Natural killer cell compartment in pediatric inflammatory bowel 
disease 
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Introduction: Natural killer [NK] cell subsets have recently been found to play an important role in inflammatory bowel 
diseases [IBD]. We studied NK cell subsets before and after initiation of an anti-TNFαtherapy under co-medication 
with azathioprine [AZA] in pediatric IBD. 

Materials and Methods: The study was approved by the local ethic committee (ethics protocol #347_15B) and written 
content was obtained. A total of n=25 pediatric IBD patients (Crohn"s disease, CD/ulcerative colitis, UC) and 12 
healthy controls (HC) were recruited. Blood samples and intestinal biopsies were collected before initiation of the anti-
TNFα therapy and in the longitudinal course with a follow up of 12 months. Flow Cytometry (CD3, CD8, CD16, CD56, 
CD62L, CCR9,b7 integrin), immunofluorescence staining (CD16, CD56), and NanoString (NanoString Technologies, 
Seattle, WA, USA) technique was performed. The data were compared to the clinical data derived from the medical 
files. 

Results: In blood samples analysed before initiation of anti-TNFα therapy in patients already receiving AZA, flow 
cytometry revealed decreased numbers of peripheral CD56brightCD16+[CD, p=0.002/UC, p<0.0001], 
CD56dimCD16+[CD, p=0.049/UC, p=0.027] and γδ T-cells [CD, p=0.42/UC=0.024] in patients with IBD compared to 
HC. Double positive CD56+CD16+cells were reduced in intestinal biopsies treated with AZA [CD, p=0.0152/UC, 
p<0.0001]. In colon specimen collected before initiating anti-TNFα therapy, NanoString analysis revealed an 
azathioprine dependent mRNA upregulation of IDO-1 (7-fold for CD and 4-fold for UC), CD274 (4-fold for CD and 6-
fold for UC), CXCL9 (11-fold for CD and 2.5-fold for UC), GBP5 (9-fold for CD and 6-fold for UC) and CSF3R (5.5-fold 
for CD and 6-fold for UC) compared to non AZA-treated patients. CD-patients reaching a calprotectin <100 mg/kg 
after initiation of anti-TNFαtherapy had a significant higher relative individual increase of peripheral blood 
CD56brightCD16+cells beginning at 6 [1.4±0.7 vs 0.80±0.4, p=0.048] and 12 months [1.9±0.8 vs 0.7±0.2, p=0.0005]. 

Conclusions: Frequency of NK cells in peripheral blood and intestinal mucosa are modulated by anti-TNF treatment 
and Azathioprine. In spite of a co-medication with AZA an increase of peripheral circulating CD56brightCD16+ cells 
was observed in patients achieving clinical and biochemical remission. Th•is cell subset may serve to monitor the 
therapy response in pediatric IBD.  

 
P146 
Dissecting Innate Lymphoid Cell Phenotypes during Colitis-Induced Colorectal Cancer in mice 
G. Scarno1, S. Di Cecilia2, G. Pietropaolo1, C. Di Censo1, G. Peruzzi3, A. Santoni1,4, G. Sciumè1 
1Sapienza University of Rome, Department of Molecular Medicine, Roma, Italy 
2BD Lifesciences - FlowJo, Science and Product Developement, Ashland, OR, United States 
3Italian Institute of Technology, Center for Life Nanosciences @Sapienza, Roma, Italy 
4IRCCS neuromed, Pozzilli, IS, Italy 

Introduction: Innate Lymphoid Cells (ILCs) are a heterogeneous family of lymphocytes having distinct biological 
functions rapidly triggered upon microenvironmental changes. Natural Killer (NK) cells represent the founding member 
of the ILC family and have long been recognized as an early line of defense against neoplastic development. 
Recently, a role for ILCs in promoting inflammation, as well as cancer growth, has emerged. 

Objectives:We aim to investigate the dynamic changes of ILC phenotypes taking place during the pathogenesis of 
colitis-induced colorectal cancer (CRC) in mouse models. Due to their sensitivity towards microenvironmental 
changes, elucidation of ILC complexity can reveal novel molecular pathways for CRC pathogenesis. 

Materials and methods:The combinatorial expression of surface markers and transcription factors allows the 
identification of prototypical ILC subsets. In our experiments, ILC were isolated from murine intestine in the onset of 
acute colitis, chronic inflammation and from tumors. Conventional mouse models consisting of DSS-induced colitis 
and AOM/DSS colon cancer were used. Next, 16-color flow cytometry panel was established to dissect tissue-resident 
and tumor-infiltrating ILCs (TI-ILCs). Data were then analyzed by using high-dimensional cluster analysis. Subsets 
were assessed for selective expression of cell-specific surface markers, transcription factors and effector molecules. 

Results:Our data shed light on common and specific phenotypic patterns for ILCs associated with normal and 
inflamed colon, as well as, with tumor. In particular, we observed a major shift from type 2 to type 1 ILCs associated 
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with the transitions from healthy to inflamed tissues and, finally, to tumor. The vast majority of TI-ILCs mainly 
comprised NK cells and other type 1 ILCs, drawing the attention to their implications in cancer progression. 

Discussion: Phenotypic shifts in ILC distribution present in inflamed intestinal tissues and within the tumor infiltrate 
suggest an active role of these cells during CRC pathogenesis. Thus, a deeper understanding of TI-ILCs and the 
signals involved in shaping their effector functions can lead to unveil novel mechanisms underlying CRC progression. 

 
P147 
Influence of diet-induced obesity on liver NK cell-mediated contact hypersensitivity 
P. Kowalczyk1, M. Majewska-Szczepanik1, A. Strzępa1, K. Marcińska1, M. Szczepanik1 
1Jagiellonian University Medical College, Department of Medical Biology, Kraków, Poland 

Introduction: Our previous work showed that liver NK cells can mediate contact hypersensitivity (CHS) reaction in 
mice. Further, we found that mice fed high-fat diet (HFD) for 8 weeks develop aggravated CHS reaction when 
compared to animals kept on normal diet (ND) prior to CHS induction and elicitation. 

Objectives: The purpose of this study is to determine mechanisms by which DIO may affect  CHS in RAG1-/-B6 mice. 

Materials & Methods: To investigate the influence of DIO on NK cell-mediated CHS, RAG1-/-B6 mice were 
maintained on HFD or ND for 8 weeks. Then, the animals kept on HFD or ND were split into two groups, one 
sensitized with DNFB and the second one treated with solvent alone. Further, liver mononuclear cells (LMNC) were 
cultured with DNP-BSA antigen prior to IFN-γ measurement in culture supernatants. To phenotype NK cells involved 
in CHS, LMNC were stained with fluorochrome-conjugated antibodies and analyzed using flow cytometry. Additionally, 
the subcutaneous and visceral fat tissues were collected and weighed and then cells obtained by mechanical 
dissociation were cultured to determine adipocytokine production. 

Results: LMNC from HFD mice restimulated in vitro with DNP-BSA produced more IFN-γ than LMNC from ND mice. 
Flow cytometry analysis of LMNC showed increased percentage of NK1.1+ INF-γ+ cells in HFD-fed mice compared to 
ND mice. Subcutaneous and visceral fat tissue from mice on HFD weighed more and produced more IL-6 but less IL-
10 when compared to ND mice. 

Conclusion: Our data suggest that feeding with HFD for 8 weeks aggravates NK cell-mediated CHS in RAG1-/-B6 
mice by inducing INF-γ-producing NK cells. 

Supported by grant from National Science Center 2016/23/N/NZ6/01488 to PK 
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A viral inhibition assay to assess the anti-viral effect of different NK cell populations during HCV infection 
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3Heinrich-Pette-Institute, Leibniz Institute for Experimental Virology, Junior Research Group HCV Replication, 
Hamburg, Germany 

Introduction: Natural killer (NK) cells are able to recognize virus-infected and tumor cells and have been described to 
be important for the early control of HCV infections. Effector functions of NK cells are tightly regulated through an 
array of activating and inhibitory receptors, by which NK cells can be divided in several subpopulations with distinct 
anti-viral potential. Killer cell immunoglobulin-like receptors (KIRs) are one of the main NK cell receptor families and 
have been associated with the resolution of HCV infection. Previous studies suggested a protective effect of the 
activating NK cell receptor KIR3DS1 as well as the inhibitory KIR2DL3 on the outcome of HCV infection. 

Objectives: The aim of this project was to establish an in vitro viral inhibition assay to assess the anti-viral activity of 
different NK cell populations during HCV infection. 

Methods: In order to study the contribution of different NK cell populations towards inhibition of HCV replication, a 
luciferase-based inhibition assay in a HCV cell culture system was established. Huh7 cells were infected with a Jc1 
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reporter virus carrying a gaussia luciferase. Primary human NK cells from donors homozygous or heterozygous for the 
respective KIR of interest were sorted or used in bulk and subsequently characterized in regards to their ability to 
suppress HCV replication. Furthermore, KIR-Fc fusion constructs were used in order to boost viral inhibition by NK 
cells towards Jc1 infected Huh7 cells. 

Results: The HCV inhibition assay enabled to analyze the anti-viral potentials of different NK cell populations. NK 
cells from KIR3DS1/KIR3DS1 homozygous donors as well as sorted KIR3DS1+ NK cells were able to significantly 
suppress viral replication by activating the anti-viral potential against HCV infected Huh7 cells. In contrast, we did not 
observe a similar anti-viral effect of KIR2DL3+ NK cells. In addition, co-incubation with KIR3DS1-Fc constructs also 
allowed KIR3DS1- NK cells to inhibit viral replication more efficiently. 

Conclusion: Taken together, the luciferase-based HCV replication assay provides a valuable tool to study 
NK cell-mediated viral inhibition in cell culture, enabling us to investigate the role of different NK cell populations in 
HCV infection in more detail. The study demonstrates a high potential of KIR3DS1+ NK cells to suppress viral 
replication in vitro, as well as the ability to modulate anti-viral responses through KIR-Fc constructs. 

 
P150 
Infection with BK Virus causes upregulation of HLA-F on immortalized renal tubular cells 
T. Koyro1, E. Kraus2,3, S. Lunemann2, A. Hoelzemer4,5, A. Grundhoff2,5, N. Fischer3,5, M. Altfeld3,5,6 
1Universitätsklinikum Hamburg-Eppendorf, III. Medizinische Klinik und Poliklinik , Hamburg, Germany 
2Heinrich-Pette-Institut, Leibniz-Institut für Experimentelle Virologie, Hamburg, Germany 
3Universitätsklinikum Hamburg-Eppendorf, Institut für Medizinische Mikrobiologie, Virologie und Hygiene, Hamburg, 
Germany 
4Universitätsklinikum Hamburg-Eppendorf, I. Medizinische Klinik und Poliklinik, Hamburg, Germany 
5German Center for Infection Research (DZIF), partner site Hamburg-Lübeck-Borstel, Riems, Hamburg, Germany 
6Universitätsklinikum Hamburg-Eppendorf, Institut für Immunologie, Hamburg, Germany 

Introduction: Natural killer (NK) cells recognize altered and infected cells through a plethora of receptors including 
killer-cell immunoglobulin-like receptors (KIRs) and have been implicated in shaping the outcome of various human 
diseases. 

BK Virus is a highly prevalent human polyomavirus with seroprevalence up to 80%.  Under immunosuppression, e.g. 
after kidney transplantation, BK Virus reactivates and may cause BK Virus associated nephropathy (BKVAN). BKVAN 
results in reduced graft function or graft loss. How BKV reactivation is controlled and why only a portion of renal 
transplantations can"t control BKV replication is unknown. Interestingly, Trydzenskaya et al. showed that kidney 
transplant recipients develop BKVAN more frequently if they do not encode for the activating KIR3DS1 receptor. 

The recent observation that open conformers of the non-classical HLA class I molecule HLA-F serve as ligands for 
KIR3DS1 now allows for the first time to investigate the role for KIR3DS1+ NK cells during BK Virus infection.   

Methods: HLA-F surface expression was assessed using flow cytometry on immortalized human renal proximal 
tubule epithelial cells (hRPTEC/tert1) infected with BKV (Dunlop strain) and mock-infected controls.  KIR3DS1 binding 
to infected hRPTEC/tert1 cells and uninfected control cells was assessed using recombinant human 
KIR3DS1/CD158e2 Fc Chimera proteins. 

Results: hRPTEC/tert1 cells showed an increased expression of HLA-F after infection with BKV compared to mock-
infected controls Expression of HLA-F varied during the course of BK Virus infection with an increase over time.   

Upregulation of HLA-F resulted in increased binding of KIR3DS1-Fc constructs to infected cells. 

Conclusion: This study provides first evidence for a role of KIR3DS1 and HLA-F during BKV infection. 

 
P154 
The role of NK cells in drug-induced liver injury 
S. Schlüter1, F. Fassbender1, M. Obholzer1, R. Stöber1, J. G. Hengstler1, C. Watzl1 
1IfADO, Dortmund, Germany 
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There are more than 1000 known drugs that can cause liver damage and it is one of the most common reasons why 
these drugs need to be withdrawn from the market. These drug-induced liver injury (DILI) patients show asymptotic 
transaminase elevations and various histological changes in hepatic architecture, such as hepatitis, cholestasis, 
necrosis and fibrosis. If these diseases are not recognized early enough and the medication is discontinued 
immediately, chronic liver disease or acute liver failure can occur, which is still a major cause of liver transplantation. 
However, the mechanism leading to DILI still remains unclear. Here, we show that after drug exposure, primary 
human hepatocytes as well as the hepatocyte cell line Huh7 upregulate activating NK cell ligands. This results in 
enhanced NK cell activation leading to more cytotoxicity and INFγ production. The presented data demonstrate that 
NK cells might modulate DILI through direct killing of hepatocytes and INFγ production. 

 
P155 
ILC1s in Imiquimod-induced Psoriasiform Dermatitis 
B. Evers1, Y. Skabytska1, P. Knolle2, T. Biedermann1 
1Technical University of Munich, Department of Dermatology and Allergy, Munich, Germany 
2Technical University of Munich, Institute of Molecular Immunology and Experimental Oncology, Munich, Germany 

Introduction: Innate lymphoid cells (ILCs) are an essential component of the immune system, mediating tissue 
homeostasis and inflammation. ILCs can be divided into three groups, based on the transcription factors they depend 
on and the cytokines they produce. NK cells and ILC1s are classified as group 1 ILCs as they constitutively express 
the transcription factor T-bet and are able to produce Th1 cytokines. Unlike NK cells, which are found to circulate 
throughout the body, ILC1s display a tissue-resident phenotype, defined by the expression of a unique pattern of 
chemokine receptors and adhesion molecules (e.g. CD49a, CXCR6, CD69). 

Question: Inappropriate activation of ILCs has been linked to the pathogenesis of inflammatory disorders. As the 
diverse functional properties of ILC1s in the skin remain poorly defined, we were keen to delineate how this subset 
contributes to chronic inflammatory skin conditions such as psoriasis. 

Methods: To study the role of ILC1s in the course of inflammation, the well-established mouse model of Imiquimod-
induced psoriasiform dermatitis was used. 

Results: Topical treatment with Imiquimod cream led to a substantial accumulation of CD49a+ ILC1s within the first 
four days of application. Intriguingly, this subset was a major source of TNF-α with an overall contribution of more than 
40% among TNF-α producing lymphocytes. Furthermore, dermal ILC1s were characterized by the expression of the 
chemokine receptor CXCR6 and CD44. Other markers associated with bona fide ILC1s such as CD69 and TRAIL 
could not be detected, revealing an unconventional phenotype. Mechanistically, expansion of dermal ILC1s was 
dependent on IL-12, since local cytokine application led to a pronounced increase in number, whereas injection of 
neutralizing antibodies prompted the opposite. Interestingly, systemic administration of anti-asialo-GM1 or anti-NK1.1 
antibodies did not reduce dermal ILC1 numbers, while NK cell abundance was completely abrogated. In line, in vivo 
labeling revealed a minor contribution of circulating ILC1s to psoriasiform skin inflammation, confirming their tissue-
resident nature. 

Conclusion: Our findings suggest an underappreciated role of ILC1s in the development of psoriasis. 

 
P157 
Alloantibody formation against NK cell antigens in patients after solid organ transplantation 
T. Langer Jacobus1, C. Falk2, E. Jäckel3, R. E. Schmidt1, F. Vondran4, G. Warnecke5, C. Ferreira de Figueiredo6, R. 
Jacobs1 
1Hannover Medical School, Clinical Immunology & Rheumatology, Hannover, Germany 
2Hannover Medical School, Institute of Transplant Immunology, Hannover, Germany 
3Hannover Medical School, Department of Gastroenterology, Hepatology and Endocrinology, Hannover, Germany 
4Hannover Medical School, Department of General, Visceral and Transplant Surgery, Hannover, Germany 
5Hannover Medical School, Division of Cardiac, Thoracic, Transplantation, and Vascular Surgery, Hannover, Germany 
6Hannover Medical School, Institute of Transfusion Medicine, Hannover, Germany 

Introduction: Chronic antibody-mediated rejection (ABMR) is known to play a key role in graft survival, dysfunction or 
rejection and is still a major obstacle in transplantation success. Recent studies have shown the importance of non- 
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HLA antigens in the formation of donor-specific antibodies (DSA) in graft rejection. A pilot study revealed the presence 
of allospecific antibodies against antigens encoded in the NK cell gene complex (NKC) and leukocyte receptor gene 
complex (LRC) in 23% from a total of 92 plasma samples from liver and kidney recipients. The data generated by this 
previous study propelled us to broaden our search for alloantibody formation against NK cell antigens. 

Objective: To investigate the frequency and relevance of alloantibody formation against NK cell antigens and their 
role in transplantation outcome in patients after solid organ transplantation. 

Materials and Methods: Recombinant proteins for the predicted most relevant NK cell antigens were produced and 
coupled to differentially colored-multiplex beads. The labelled beads were used to screen patient plasma for the 
presence of antibodies using FACSCanto II flow cytometer. 

Results: Overall, allospecific antibodies against various NKC- and LRC-encoded receptors such as NKG2C, 
KIR2DL2/DS2, KIR2DS1/DL1 and LILRB3 were found in 20% of Kidney recipient patents (n=15), 19% of liver 
recipient patients (n=42) and 17% of lung recipient patients (n=41). Table 1 describes in more detail the absolute 
numbers for each post-transplantation sample that tested positive for at least one NK cell antigen-specific antibody. 
 
 
 

 
Number of Patients per Antigen 

 
 

KIR2DS1/DL1 KIR2DS2/DL2 NKG2C LILRB3 Overall 
Kidney (n=15) 1 1 1 1 3 (1) 
Liver (n=42) 2 3 3 2 8 (1) 
Lung (n=41) 0 5 5 3 7 (5) 

Table 1: Overview of recipient-patients screen for alloantibody formation against NK cell antigens. The values 
refer to the absolute number of patients tested positive for the presence of specific-antigen alloantibody formation 
defined by each column. The overall values refer to the total number of positive organ-specific transplanted patients 
who tested positive for at least one type of antibody. The number in brackets refers to the number of patients out of all 
that showed positive results for more than one NK cell antigen-specific antibody. 

Conclusion: The data indicate a high degree of potential mismatch in NK cell diversity between donor and recipient in 
the case of solid organ transplantation. Further analysis is being performed to evaluate the functional consequences 
and clinical relevance of these antibodies in transplantation outcome.  

Supported by DFG grant SFB738/A5 

 
P158 
Expanding human gamma delta T cells for a potential therapeutic use in multidrug-resistant infections 
T. K. Suen1, L. Joosten2, J. Schultze1, M. Netea1, K. Placek1 
1Life and Medical Sciences Institute, University of Bonn, Immunology and Metabolism, Bonn, Germany 
2Radboud University Medical Center, Department of Internal Medicine, Nijmegen, Netherlands 

Multi-drug resistant infections are an increasing threat for human health and economy, yet there is no sufficient 
strategy in place to face the increasing burden of superbug infections. In this project we attempt to expand human 
gamma delta (gd) T cells for a potential therapeutic use to fight multidrug-resistant infections. 

gd T cells are unconventional T cells with adaptive and innate immune characteristics. Vδ2 T cells, a subset of γδ T 
cells found in human peripheral blood possess cytotoxic properties towards cancer and infected cells and can be 
easily expanded by phosphoangtigens and bisphosphonates, such as HMBPP and zolendronate, respectively. The 
aim of this project was to assess the capacity of in vitro expanded γδ T cells to respond to infectious agents in terms 
of pro-inflammatory activities. In our study HMBPP and zolendronate were able to expand γδ T cells to a similar extent 
in accordance with previous reports. Furthermore, we showed that the HMBPP-expanded γδ T cells maintain the 
capacity to produce TNFa and IFNg cytokines upon infectious agents challenge and cytotoxicity towards infected 
cells, whereas zolendronate expanded γδ T cells cease cytokine production and show attenuated cytotoxic properties 
towards infected cells, which we consider as an exhaustion phenotype. Moreover, the abrogation of cytokine 
production in γδ T cells is due to the intrinsic dysfunction of γδ T cells induced by zolendronate. This exhaustion 
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phenotype is neither associated with exhaustion marker expression nor change of memory phenotype. Our study 
suggests that HMBPP is a more potent stimulus for expansion of functional γδ T cells. We speculate that the 
exhaustion of γδ T cells may be due to either zolendronate-induced inhibition of certain metabolic pathways, memory 
induction associated with chromatin alternation or functional transition associated with energy balance in γδ T cells. 
Metabolomic, transcriptomic and epigenetic analysis will be further performed to decipher the underlying mechanisms 
of the exhaustion phenotype. 

 
P159 
Ubiquitin and ubiquitin-like modifiers modulate NK cell-mediated recognition and killing of tumour cells 
N. D. Milito1, R. Molfetta1, B. Zitti1,2, M. Lecce1, A. Santoni1, R. Paolini1 
1Sapienza University of Rome, Rome, Italy 
2Karolinska Institutet, Stockholm, Sweden 

Introduction: PVR and Nectin2 are members of immunoglobulin-like cell adhesion molecules and are up-regulated on 
tumour cells, including Multiple Myeloma (MM) cells. They are both able to bind the activating receptor DNAM1 
expressed on Natural Killer (NK) cells, and this contributes to NK cell-mediated killing of tumour cells. Transcriptional 
regulation of PVR and Nectin2 expression has been reported by several studies;however a role for post-translational 
modifications has not been investigated yet. 

Objectives: We focused our attention on Ubiquitin (Ub) and SUMO pathways to evaluate their contribution in the 
regulation of DNAM1 ligands on MM cells. 

Materials and methods: PVR and Nectin2 expression was analysed by flow cytometry and confocal microscopy. 
Inhibition of the SUMO and the Ub pathways were achieved by means of Ginkgolic Acid and PYR41 treatments, 
respectively. The SUMO pathway was also blocked by shRNA targeting the E2 SUMO conjugating enzyme, UBC9. 
PVR and Nectin2 modifications were investigated by PLA combined with confocal microscopy. NK cell activation was 
assessed by Cr51cytotoxicity assay, and MM adhesion to Bone Marrow Stromal Cells (BMSCs) was evaluated by flow 
cytometry and confocal microscopy. Protein expression levels were compared by western blotting before and after 
treatment with the specific proteasome inhibitor epoxomicin. 

Results: We demonstrated that PVR and Nectin2 were mainly located in intracellular compartments both on plasma 
cells from MM patients and on MM cell lines. Inhibition of the SUMO pathway promotes the redistribution of the 
intracellular pool of PVR, resulting in the up-regulation of PVR but not Nectin2 surface expression. This, in turn, 
renderedMM cells more susceptible to DNAM1-dependent NK cell cytotoxicity and increasedthe ability of MM cells to 
adhere to BMSCs. On the other hand, inhibition of the Ub pathway decreasedNectin2 degradation and promotedits 
relocation to cell surface, thus enhancing MM cell susceptibility to NK cell cytotoxicity. We are currently investigating 
Nectin2 contribution to MM adhesion to BMSCs. Finally, we found that PVR is directly SUMOylated, while Nectin2 
undergoes ubiquitination. We also extended these findings to other malignancies. 

Conclusions: Our results demonstrate previously unknown mechanisms ofPVR and Nectin2 regulation, revealing that 
post-translational modifications represent a potential target of intervention in order to increase susceptibility to NK cell-
mediated lysis. 

 
 
Tumor immunology and microenvironment (P160-197, P402) 
 
P160 
Investigating mitochondria morphology during T cell exhaustion 
L. Simula1,2, S. Campello1,3 
1University of Rome Tor Vergata, Department of Biology, Rome, Italy 
2IRCCS Bambino Gesù Children' Hospital, Department of Paediatric Haemato-Oncology, Rome, Italy 
3IRCCS Santa Lucia Foundation, Rome, Italy 

Introduction. Mitochondria morphology tightly regulates several aspects of T cell life. Indeed, fragmented 
mitochondria sustain i) cytosolic calcium accumulation during T cell activation1, ii) T cell migration and invasiveness2 
and iii) a fast rate of clonal expansion2. Further, mitochondria morphology regulates nutrient utilization during 
differentiation, influencing the effector/memory fate choice2,3. During T cell exhaustion, most of these processes, such 
as T cell motility, expansion, and nutrient utilization, are strongly downregulated4. However, no information is currently 
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available on the changes to which mitochondria undergo during exhaustion and whether they may be partially 
responsible for such dysfunctional state. 

Objectives. We propose to investigate how mitochondria morphology is affected in exhausted T cell inside the tumor-
microenvironment. Further, we aim at understanding to what extent an altered mitochondria shape may drive some of 
the defects found in exhausted T cells, and if its pharmacological modulation could rescue this dysfunctional state. 

Materials & Methods. We are using MC38-derived murine tumor model to perform both in vivo and ex vivo studies on 
tumor-infiltrating lymphocytes. Further, functional in vitro studies are being performed on both murine and human 
primary T cells. 

Results. Our results indicate that Drp1, which is the main pro-fission protein, is strongly down-regulated in PD-1+ 
exhausted T cells, leading to mitochondria alterations. Mechanistically, we found that PD-1 impairs two kinases 
responsible for Drp1 activation, i.e. mTOR and ERK, this in turn impairing T cell effector functions. Further, motility 
paralysis exhibited by exhausted T cells is driven by a down-regulation of the ERK-Drp1 axis. 

Conclusions. Our preliminary analysis suggest that exhausted T cells show a defective ability to fragment their 
mitochondria network due to Drp1 down-regulation. We are now moving to investigate how artificial manipulations of 
the mitochondria morphology could be exploited to rescue the defects found in exhausted T cell. 

1Baixauli, F. et al. EMBO J 30, 1238–1250 (2011). 2Simula, L. et al. Cell Rep. 25, 3059–3073 (2018). 3Buck, M. D. et 
al. Cell 166, 63–76 (2016). 4Wherry, E. J. & Kurachi, M. Nat Rev Immunol 15, 486–499 (2015). 

 
P161 
Toll-like receptors in tumor progression and as targets in PDAC treatment 
M. Nicolai 1, A. Kaufmann1, M. Buchholz2, T. Gress2, K. Mark3, W. Diederich3, S. Bauer1 
1Institute for Immunology, Marburg, Germany 
2Gastroenterology, Center for Tumor Biology and Immunology, Marburg, Germany 
3Faculty of Pharmacy, Center for Tumor Biology and Immunology, Marburg, Germany 

Introduction: Pancreatic ductal adenocarcinoma (PDAC) is a type of cancer with a poor prognosis and a high 
mortality rate. It is characterized through a functional tumor microenvironment which promotes carcinogenesis, tumor 
progression and also therapeutic resistance. This microenvironment contains numerous stroma cells, including 
activated fibroblasts/stellate cells, endothelia cells and diverse immune cells. 

TLRs are components of the innate immune system connected to PRRs. Controversially they are not only expressed 
by immune cells but also by cancer-as well as stroma cells. Interestingly, tumor promoting activity has been shown for 
TLR7 and TLR9. Additionally TLR7 is also highly expressed within the tumor tissue. In particular, it could be 
demonstrated in vitro as well as in mouse models, that stimulation of TLR7 increases the pancreatic tumor growth 
while its inhibition leads to an attenuation of tumor cell proliferation. This observation seems to indicate that 
endogenous RNA may stimulate TLR7 due to differences in pancreatic tumor cell RNA-methylation pattern. 

Objectives 

 Investigating the function and activation mechanism of TLR7 in context of PDAC, including tumor-derived or 
self-RNA acting as endogenous ligands 

 Identification of potential TLR7 inhibitors 

Materials and methods: Isolated RNA of pancreatic cancer cell lines, human and murine pancreatic tumors as well 
as control tissues will be analysed by NGS and HPLC to identify alterations in their methylation patterns. Additionally, 
the immunostimulatory potential of isolated nucleic acids will be investigated by stimulating immune cells and 
measuring cytokine production via ELISA. 

To identify potential TLR7 antagonists, human TLR7-expressing HEK 293 cells with an inducible SEAP reporter gene 
and human PBMCs were stimulated with different small molecules. 
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Results: We synthesized and analysed several small molecules for TLR7 inhibitory potential. Indeed, we could 
identify one antagonist, which was able to inhibit cytokine release induced by specific TLR7 ligands in human PBMCs. 
We could confirm this result in hTLR7 HEK cells as well. The chemical structure of the antagonist mostly resemble 
purine bases. Stimulation with different single nucleosides or deoxynucleosides showed no inhibition. 

Conclusion: It is known that thymidine homopolymer phosphorothioate oligodeoxynucleoside, can inhibit the 
activation of TLR7. Based on these facts we will chemically modify different antagonists to increase their potency. 

 
P162 
TLR7/9 ligands potentiate malignant lymphoproliferation in mice with oncogenic Myd88p.L252P mutation-
associated lymphoma 
O. O. Wolz1, C. Obermüller1, B. Schörg2, Y. Cardona1, D. Sonanini2, G. Knittel3, H. Kashkar4, B. Pichler2, H. C. 
Reinhardt3, M. Kneilling2, A. N. R. Weber1 
1Interfaculty Institute for Cell Biology, Immunology, Tübingen, Germany 
2University Hospital Tübingen, Preclinical Imaging and Radiopharmacy, Werner Siemens Imaging Center, Tübingen, 
Germany 
3University Hospital of Cologne, Internal Medicine, Cologne, Germany 
4Institute for Medical Microbiology, Immunology and Hygiene, Cologne, Germany 

Introduction: Diffuse large B-cell Lymphoma (DLBCL) is the most frequent Non-Hodgkin-Lymphoma, yet 30-40% of 
cases remain uncured and especially patients with the MYD88p.L265P mutation have a poor prognosis. MyD88 transmits 
Toll-like receptor (TLR) signals via the so-called "Myddosome" multi-protein complex, which forms spontaneously in 
MYD88p.L265P DLBCL cells and constitutively activates NF-κB, promoting cell survival. The Staudt group recently 
showed that in human DLBCL cells, MyD88p.L265P forms a so-called "supercomplex" with the B cell receptor (BCR) and 
TLR9. Whether this supercomplex signals to NF-κB ligand-autonomously or is driven by TLR ligands in vivo is 
unknown. 

Objectives: We investigated whether such a ligand-dependent signalling promotes lymphoproliferative effects in vitro 
and in vivo. To monitor tumor emergence in MYD88p.L265P lymphoma we investigated B-cell distribution in vivo by 
PET/MR imaging and optical imaging. 

Materials & Methods: We used a mouse model with Cre-mediated B-cell-specific expression of Myd88p.L252P (murine 
homolog of human MYD88p.L265P) and overexpression of BCL2 IRES GFP. Isolated splenic B-cells were analysed for 
IL-6 (ELISA) upon in vitro stimulation with R848 (TLR 7/8 agonist) and CpG (TLR9 agonist). Mice were challenged in 
vivo with CpG injections, glucose metabolism and proliferation were measured by 18F-fluorodeoxyglucose (FDG) and 
18F-fluorothymidine (FLT) PET/MR imaging. Additionally, we performed whole body GFP scans. 

Results: R848 and CpG stimulation strongly triggered survival, proliferation and IL-6 production of Myd88p.L252P B-
cells. In vivo CpG stimulation lead to decreased survival, lymphadenopathy and increased glucose metabolism in 
lymph nodes (LNs). PBS-injected controls developed milder disease even 6-12 weeks later. Remarkably, 
Myd88p.L252P BCL2 IRES GFP mice older than 27 weeks developed abdominal tumors in 8/11 cases. Additionally, GFP 
imaging of these mice compared to BCL2 IRES GFP controls revealed increased GFP signal in abdomen, spleen, 
liver and LNs. 

Conclusion: We conclude that TLR7/9 ligands can fuel proliferation of Myd88p.L252P cells in vitro and in peripheral 
lymphoid organs in vivo. We suggest that TLR ligands, possibly in tandem with BCR antigens, thus promote the 
emergence of single B-cells that expand to clonal tumors. Thus blockade of nucleic-acid sensing TLRs might 
synergize with BCR blockade in targeting B-cell lymphomas with MYD88p.L265P mutation in patients. 

 
P163 
Visualization of breast cancer derived extracellular vesicles and their impact on adaptive immunity 
D. Quandt1, J. Cabral1, M. Griffin1 
1National University of Ireland Galway (NUIG) , REMEDI/CURAM/Core Facility Flow Cytometry, Galway, Ireland 

Objective Triple negative breast cancer (TNBC) is among the most difficult cancer subtypes to treat and continues to 
cause a high number of cancer-related death annually. Extracellular vesicles (EVs) are part of the cellular 
communication of all eukaryotic and prokaryotic cells. They transfer cell type-specific cargo and have important 
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implications in disease. Upon treatment of cancer cells with low-dose chemotherapy, released EVs are able to transfer 
phenotypic traits to other cancer cells. New treatment strategies for TNBC, like inhibitors of the ER stress pathway 
might impact on EV biogenesis, cargo delivery and response of cells in the cancer microenvironment. T cells, which 
are part of the tumour-associated immune response, also produce and respond to EVs – including functional uptake 
as well as direct binding on surface molecules. Our aim is to identify differences in breast cancer-derived EVs upon 
treatment with inhibitors of the ER stress as well as low-dose chemotherapy with particular emphasis on altered T cell 
immunity. 

Methods Different breast cancer cell lines, known to be responsive to ER stress inhibitors and low-dose 
chemotherapy were used as source of EVs, which were prepared by sequential ultracentrifugation. Integrity of 
different EV sub-types were studied by electron microscopy (TEM) and Nanoparticle Tracking Analysis (NTA). The 
ImageStream (ISX) technology was used to visualize CFSE labelled EVs. T cells from healthy blood donors will be 
activated in serum free medium with suboptimal and optimal doses of different stimuli in the presence of labelled 
breast cancer-derived EVs. T cell proliferation, cytokine production and vesicle uptake will be studied. 

Results Using 4 different TNBC cell lines, we were able to decrease the amount of EV depleted growth serum needed 
from 10% to 2%. Breast cancer cell released EVs were positive for CD63 and TSG-101 as determined by TEM and 
showed the expected size distribution and total particle count by NTA. Cell derived EVs were visualized by direct 
labelling with CFSE without immobilization on beads using the ISX technology. Preliminary data suggest altered EV 
release from ER stress inhibitor treated breast cancer cells. 

Conclusion Serum reduced culture conditions of breast cancer cell lines were successfully implemented. Cell free 
strategies to visualize extracellular vesicles could be established by the use of imaging flow cytometry. The impact of 
EVs on T cell immunity is still under investigation. 

 
P165 
Phagocytic Macrophages of the Primary Tumor are Associated with Lymphogenous Metastasis in Prostate 
Cancer 
K. Danilko1, G. Gaysina1, D. Vishnyakov1, A. Izmailov1, V. Pavlov1, J. Kzhyshkowska2,3 
1Bashkir State Medical University, Ufa, Russian Federation 
2German Red Cross Blood Service Baden-Württemberg – Hessen, Mannheim, Germany 
3Heidelberg University, Institute of Transfusion Medicine and Immunology, Medical Faculty Mannheim, Mannheim, 
Germany 

Prostate cancer (PC) is the second most frequently diagnosed malignant tumor and the sixth leading cause of death 
for cancer in the male population. Every year, over 899,000 new cases are diagnosed in the world, which is 14% of all 
cases of cancer. The recruitment of migratory hematopoietic cells, including tumor-associated macrophages, to the 
supporting stroma is essential in the progression and metastasis of tumors. One of the main macrophages function is 
phagocytosis of apoptotic cells, that can induce secretion of key factors implicated in tumor progression. Besides the 
lack of specificity and sensitivity of modern diagnostic methods leads to the search for new factors that make it 
possible to predict the development of metastasis in a PC patients. 

To explore the role of phagocytic macrophages in prostate cancer lymph node metastasis immunohistochemical (IHC) 
analysis was performed. 

IHC staining of the 37 human prostate cancer paraffin embedded and cutted tissue samples (13 with and 24 without 
lymph node metastasis) was done using mouse antibody to CD68 (1:50; Zytomed Systems). Large phagocytic 
"foamy" and small non-phagocytic cells were counted in 10 fields of each tissue samples using Leica DMRE light 
microscope with x100 magnification. GraphPad  Prism 7.03 program was used for Mann Whitney U-test. 

The number of large phagocytic CD68+ cells in relation to small CD68+ cells was significantly higher in samples of 
tissues of the primary prostate tumor of patients with lymph node metastases compered to non-metastatic patient 
samples (fig. A). 

This marker may be useful for improving the diagnosis of metastatic prostate cancer, as well as predicting the 
development of lymph node metastases during biopsy in patients with primary prostate cancer after extensive 
research. 



Eur. J. Immunol. 2019. 49 (Suppl. 1): 1–360   Abstracts 

DOI: 10.1002/eji.201970300 

 

©  2019 The Authors ǀ European Journal of Immunology © WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 157 

 

Fig.A. The relative level of "foamy" phagocytic CD68+ cells to small non-phagocytic CD68+ cells in prostate cancer 
tissue of patients with and without lymph node metastases. 

 

 
Figure 1 
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Effector functions of γδ T cells and their potential in cancer immunotherapy 
S. Meraviglia1, E. Lo Presti1, A. M. Corsale1, S. Vieni2, R. Barrile1, G. Cicero2, G. Guercio1, F. Dieli1 
1University of Palermo, Department of Biopathology, Palermo, Italy 
2University of Palermo, Department of Surgical and Oncological Science, palermo, Italy 

γδ T-cell based immunotherapy is a promising concept for the treatment of malignancies either alone or in association 
with new immunotherapeutical approaches as immune checkpoint blockade therapy. Aiming to improve the 
effectiveness of future γδ T-cell based immunotherapies against malignancies,  we analyzed the expression and 
biological significance of inhibitory checkpoints molecules PD-1, CTLA-4, LAG-3, TIGIT and TIM-3 on  colon cancer 
infiltrating and circulating γδ T cells. The analysis showed higher levels in tissue-resident (either normal or tumor) γδ T 
cells, as compared  to circulating γδ T cells, while MFI analysis showed an increase of their expression from 
circulating cells toward infiltrating cells, reaching maximum intensity in tumor infiltrating cells. Moreover,  γδ T cells 
infiltrating invasive tumors had higher percentages and expression of immune checkpoint molecules compared to  non 
 invasive tumors. 

Blocking PD-1/PD-L1 interaction in vitro by Nivolumab increased the cytotoxic activity of γδ T cells against tumor cells, 
sustained the viability of the effector γδ T cells by reduction of their apoptosis rate but without promoting their 
proliferation, and induced the differentiation of γδ T cells toward a central memory phenotype. In addition, the 
blockade of  PD-1 and CTLA-A4 signalling  by Nivolumab and Ipilimumab  induced  IFN-γ and TNF-a production by γδ 
T cells  upon stimulation with  colon cancer cells, and restored their antitumor activity. 
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Our results clearly demonstrate that γδ T cells in the tumor microenviroment are conditioned by tumor cells to express 
inhibitory molecules and the modulation of these molecules restores the antitumor efficacy of γδ T cells.  Therefore, 
combination of γδ T cell based therapies with checkpoint blockade may prove a useful strategy to improve the efficacy 
of cancer immunotherapy. 
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Bispecific antibodies enhance tumor-infiltrating T cell-cytotoxicity against primary HER2 expressing-high-
grade differentiated ovarian tumors  
L. Janitschke1, H. H. Oberg1, V. Sulaj1, J. Weimer2, N. Arnold2, N. Hedemann2, D. Kabelitz1, D. Bauerschlag2, M. 
Peipp3, D. Wesch1 
1CAU-Universtity of Kiel, Institute of Immunology, Kiel, Germany 
2University hospital Schleswig-Holstein, Clinic of Gynecology and Obstetrics, Kiel, Germany 
3Division of Stem Cell Transplantation and Immunotherapy, University hospital Schleswig-Holstein, Kiel, Germany 

Epithelial ovarian cancer displays the highest mortality of all gynecological tumors and causes around 140,000 deaths 
annually in women worldwide. With a 5-year-survival rate of only < 40% after first line therapy ovarian cancer remains 
a highly lethal tumor entity to this day. A significant problem for an effective treatment is the recurrence of the disease 
even after successful surgical treatment – caused in many cases by a resistance against the current platinum based 
chemotherapeutic standard regime. Commonly, human epidermal growth factor receptor (HER) 2 expression is 
detected in 22-66% of the patients and did not correlate with patients" survival. Many attempts to improve ovarian 
cancer patients" outcome by adding additional drugs failed. Therefore, the development of new therapeutic strategies 
is of major clinical interest. One strategy could be the introduction of bispecific antibodies (bsAb) which enhance 
cytotoxic activity by selectively targeting immune cells to tumor-associated antigens. 

In our study, we isolated primary cancer cells out of tumor tissue and ascites from high-grade serous ovarian 
carcinoma patients and characterized them. We observed an amplification of the genes human telomerase RNA gene 
and c-MYC by FISH-technique. A polyploidy of 60-90% together with a high expression of pan-cytokeratin and 
epithelial cell adhesion molecule (EpCAM) classified them as cancer cells. Interestingly, all ex vivo isolated ovarian 
tumors expressed HER2 analyzed by flow cytometry. HER2 expression is stable after culturing tumor cells. 
Trastuzumab treatment in ovarian cancer is not established partially due to the high tumor heterogeneity which leads 
to lower response rates. A very promising strategy to overcome certain limitations of mAb and occasionally described 
HER2 resistance mechanisms can be the use of bsAb. Our results revealed an impaired cytotoxicity of T cells 
(including γδ T cells) isolated out of the tumor in comparison to T cells out of the blood of the same patients. 
Importantly, bsAb efficiently enhance cytotoxicity of peripheral blood- and tumor-infiltrating T cells against HER2-
expressing primary ovarian cancer cells. 

Taken together, our results revealed that HER2 expressed on high-grade differentiated ovarian tumors can be an 
efficient tumor antigen for bispecific antibodies targeting HER2-expressing ovarian cancer cells to T cells. 
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Type I interferons modulate tumorigenic activity of neutrophils via altered emergency granulopoiesis 
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1University hospital Essen, Ear, Nose and Throat Clinic , Essen, Germany 
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Introduction. Cancer development is determined not only by the tumor cell features, but also by the surrounding non-
malignant stroma. Stroma consists of a great variety of cells, including neutrophils, that participate in immune 
responses against cancer. The role of neutrophils in tumor development is controversial as they can show pro- or 
antitumoral properties depending on activating cytokines. Nevertheless, the source and kinetics of activation of 
protumoral neutrophils remains an open question. It is unclear if they are derived through the altered differentiation in 
hematopoietic organs or generated only upon arrival to the tumor tissue. Gaining insights into IFN-mediated 
modulation of neutrophil tumorigenicity should provide a basis to identify target molecules involved in tumorigenic 
stimulation. 

Objectives. Concerning the essential role of neutrophils in the regulation of tumor progression, and that IFNs have 
been shown to suppress tumorigenic activity of these cells, we explored the mechanisms and timing involved in the 
switch between anti- and pro-tumor activity of neutrophils. 
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Methods. We compared emergency granulopoiesis in bone marrow and spleen of WT and type I IFN-deficient (Ifnar1-

/-) mice during head-and-neck tumor progression. Composition and localization of the hematopoietic niches in these 
organs was assessed. We also analyzed differences in maturation, mobilization and migration of neutrophils, and their 
pro- or antitumoral properties. 

Results. We observed that hematopoietic cell numbers in bone marrow and spleen steadily increased along tumor 
progression in both WT and Ifnar1-/- mice. This correlated with the increased level of G-CSF in plasma. The amounts 
of LT-HSC were comparable in both mice types, while ST-HSC, MPP and CMP were significantly elevated in WT 
mice, suggesting the role of IFN in the initiation of progenitor maturation. The amount of immature and mature 
neutrophils in BM showed no significant differences in both types of mice. Nevertheless, peripheral neutrophil counts 
were higher in Ifnar1-/- mice. 

Conclusion. Type I IFNs affect not only functionality of tumor-associated neutrophils, but also their development. The 
availability of IFNs modulates myelopoietic niches in bone marrow and spleen, and influences the kinetics of myeloid 
progenitor maturation and neutrophil release. The exact mechanisms of this phenomenon have to be evaluated to 
understand the kinetics of the neutrophil tumorigenic polarization. 
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Impact of neutrophils on γδ T cell-cytotoxicity towards pancreatic tumor cells 
H. H. Oberg1, D. Wesch1, S. Kalyan2, D. Kabelitz1 
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2BC Childrens´s Hospital Research Institute, Clinical Research Development Laboratory, Vancouver, Canada 

Neutrophils can directly kill cancer cells, and support other immune anti-tumoral strategies. On the other hand, 
neutrophils can also exert pro-tumorigenic activities via the production of factors which promote cancer growth, 
angiogenesis and metastasis formation. An increased number of neutrophils in the blood of cancer patients has been 
associated with poor clinical outcome. 

Increased γδ T cell-infiltration is present in many tumors, and  γδ T cells have attracted much attention for potential 
application in cancer immunotherapy, partly due to their HLA-independent recognition of antigens. In this study, we 
analyzed the reciprocal interactions between neutrophils, pancreatic cancer cells and T lymphocytes with a special 
focus on their interplay with γδ T cells. 

Recently, we have shown that zoledronic acid (ZOL)-activated neutrophils inhibit the proliferation of resting γδ T cells 
via ROS, arginase-1 and serine protease production. Here, we demonstrate that also the cytotoxic activity of resting 
γδ T cells (alone or within leukocytes) against pancreatic tumor cells can be inhibited by neutrophils. The neutrophil-
mediated inhibition of γδ T cell-cytotoxicity was more pronounced after activating neutrophils with ZOL, an approved 
drug in clinical use for bone fragility disorders and cancer-associated bone disease. Our results revealed that the 
uptake of ZOL by neutrophils induced the release of serine proteases which inhibited cytotoxic function as well as IFN-
γ and TNF-α production by resting γδ T cells. 

Interestingly, we observed a different impact of neutrophils on γδ T cell-cytotoxicity when γδ T cells were directly 
activated by their selective antigens or by bispecific antibodies instead of an indirect activation by ZOL. Direct 
activation of γδ T cells by phosphorylated antigens or by targeting γδ T cells to tumor-antigen-expressing pancreatic 
cancer cells with bispecific antibodies enhanced the cytotoxic activity, cytokine and granzyme B production of resting 
γδ T cells, which overcame the suppression by ZOL-activated neutrophils. In addition, culturing neutrophils with 
autologous short-term activated γδ T cells, which already continuously produce IFN-γ, TNF-α and granzymes, 
augmented rather inhibited γδ T cell-cytotoxicity against pancreatic cancer cells. 

This study demonstrates that the balance of anti- and pro- cancer activity of neutrophils is influenced by the 
particularly delicate interplay that exists between neutrophils and T lymphocytes. 
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Introduction: Natural Killer (NK) cells have an important role in immunosurveillance of Multiple Myeloma (MM) 
progression, and their activity is enhanced by combination therapies able to regulate the expression of specific 
activating ligands. Liver-X-Receptors (LXRs) are nuclear receptors important regulators of intracellular cholesterol and 
lipids homeostasis. Moreover, they have regulatory roles both in cancer and in immune response. Indeed, they can 
regulate inflammation and innate and acquired immunity. Furthermore, LXR activation directly acts in cancer cells 
(e.g. prostate, breast, melanoma, colon cancer, hepatocarcinoma, glioblastoma and MM) that show an accumulation 
of cholesterol and alteration of LXR-mediated metabolic pathways. 

Objectives: Here, we investigated the role of LXR and cholesterol on the expression of the Natural Killer (NK) cell-
activating ligands MHC class I chain-related molecule A and B (MICA and MICB) in MM cells. 

Materials and methods: Human MM cell lines and MM plasma cells [CD38+CD138+ (PCs) derived from bone marrow 
of MM patients] were treated with synthetic LXR agonists GW3965 (GW) (or LXR-623) for 72 hours. NKG2DLs cell 
surface and intracellular expression were analyzed by flow-cytometry and confocal microscopy. mRNA levels were 
analyzed by Real-Time PCR. 

Results: The results shown in this work indicate that MM cells are responsive to LXR activation, which induces 
changes in the intracellular cholesterol content. These changes correlate with an enhanced expression of MICA and 
MICB in human MM cell lines and in primary malignant plasma cells, two ligands of the Natural Killer Group 2D 
(NKG2D/CD314) activating receptor expressed in cytotoxic lymphocytes, rendering MM cells more sensitive to 
recognition, degranulation and killing by NK cells. Mechanistically, we observed that LXR activation regulates MICA 
and MICB expression at different levels: MICA at the transcriptional level, enhancing mica promoter activity, and MICB 
by inhibiting its degradation in lysosomes. 

Conclusion: The present study provides evidence that activation of LXR, by enhancing NKG2D ligand expression, 
can promote NK cell-mediated cytotoxicity and suggests a novel immune-mediated mechanism involving modulation 
of intracellular cholesterol levels in cancer cells. 

Keywords: Multiple Myeloma, LXR, Cholesterol, Natural Killer, NKG2D. 

 
P173 
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3University Milano-Bicocca, Department of Medicine and Surgery, Monza, Italy 

Question: Prostate cancer (PCa), represents the second frequent male cancer in the world. Immune cells, as a 
consequence of their plasticity are able to acquire pro-tumor/pro-angiogenic phenotype and function. Natural killer 
(NK) cells are cellular mediators of the innate immunity, primarily involved in tumor recognition and elimination. Altered 
NK phenotype and functions have been observed in different tumors, including PCa. Here, we phenotype and 
functionally characterized peripheral blood NK cells (tumor associated NK: TANK) from PCa patients and investigated 
their interactions with endothelial cells and macrophages, compared with subjects with benign prostatic hyperplasia 
(BPH) and age-matched healthy controls (HC). 

Methods: NK cell phenotype and functional characterization were performed by multicolor flow cytometry for surface 
antigens on peripheral blood samples of HC, BPH, and PCa patients. Conditioned media (CM) from HC, BPH and 
PCa TANKs were used for functional studies of angiogenesis on human umbilical-vein endothelial cells (HUVEC), 
studies for macrophage recruitments (migration assay by Boyden chambers) and polarization. Molecular studies were 
performed by real time PCR (qPCR) on TANKs isolated from BPH and PCa patients and macrophages exposed to 
CM of BPH and PCa TANKs. Results from clinical samples were also validated in NK cells from HC donors, polarized 
with conditioned media of 3 different prostate cancer cell lines (PC-3, DU-145, LnCap). 
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Results: BPH and PCa TANKs exhibit the CD56+CD9+CD49a+CXCR4+ pro-angiogenic/decidual-like phenotype. 
These results were confirmed in an in vitro model of healthy-donor derived NK cells, exposed to CM of 3 different 
prostate cancer cell lines (PC-3, DU-145, LnCap), where we also observed downregulation of IFNγ, TNFα and 
Granzyme B and increased production of pro-angiogenic factors (CXCL8, Angiopoietin1, and Angiogenin).  By 
secretome analysis, we found that BPH and PCa NK cells can release pro-angiogenic factors, like CXCL8, and 
cytokines/chemokines involved in macrophage recruitment. CM from BPH and PCa TANKs were able to support 
angiogenesis in vitro, by inducing the formation of capillary-like structures on HUVEC, recruiting the THP-1 activated 
macrophages and polarizing them towards the M2-like macrophage subtype. 

Conclusions: Our data provide the rational that TANK cells from PCa patients are switched toward a pro-
angiogenic/pro-tumor phenotype and function. 
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Gut microbiota plays an important role in many diseases including cancer (Zitvogel et al., 2015). Recent evidence has 
shown that some bacterial strains modulate responses to numerous forms of cancer therapy, in particular 
immunotherapy (Routy et al., 2017). Tumors are characterized by specific mutations that they acquire during their 
development and progression which, when translated into proteins, give rise to neoantigens (Yarchoan, et al, 2017). 
These can be recognized by T cells and may be utilized for the development of personalized vaccines directly 
targeting patient"s neoantigens. We are analyzing the influence of gut microbiota on a particular approach to 
neoantigen vaccination, the Electro Gene Transfer (DNA-EGT). It has been previously demonstrated that EGT 
increases the efficacy of DNA vaccination (Aurisicchio et al., 2014). Therefore, we have started to characterize the 
interaction between microbiota and DNA-EGT vaccination, studying gut composition and the impact of microbiota on 
immune response and tumor growth. Our data suggest that this kind of vaccination is affected by microbiota, as 
shown by significant reduction of cytokine CD8 production in ATB-treated and vaccinated mice. Moreover, we have 
observed that, surprisingly, treatment with antibiotics cause a delay in tumor growth in association with a tumor 
neoantigen vaccine delivered by EGT. Preliminary NGS analyses showed that after antibiotics treatment there is a 
selection of bacteria strains in favor of Gram+. These bacteria produce short chatty fatty acid (SCFA) that link 
microbiota and immune response and can act as pro or anti-inflammatory molecules depending on environment or 
cellular subsets (Bultman, 2017). We are currently analysing different immune populations and microbiota composition 
at different time points to better understand how specific microbiota can affect tumor growth. 

 

Cancer and the gut microbiota: An unexpected link, Zitvogel et al., 2015 

Cancer vaccination by electro-gene-transfer, Aurisicchio et al., 2014 

Gut microbiome influences efficacy of PD-1–based immunotherapy against epithelial tumors, Routy et al., 2017 

Interplay between diet, gut microbiota, epigenetic events, and colorectal cancer, Bultman, 2017 

Targeting neoantigens to augment antitumour immunity, Yarchoan et al., 2017 
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Introduction: Malignant Pleural Mesothelioma (MPM) is an aggressive cancer characterized by chronic inflammation 
driven by the presence of non-degradable asbestos fibers. MPMs are known to be rich in Tumor-Associated 
Macrophages (TAMs), which are a major source of inflammatory mediators. In a gene expression analysis of human 
mesothelioma tumor surgical samples we identified two highly upregulated genes: GPNMB, coding for glycoprotein 
non metastatic B (GPNMB), and SPP1, coding for osteopontin (OPN). Both proteins were found by our group 
upregulated also in tumor-conditioned macrophages (1). 

Question: The aim of the project is to investigate the biological role of OPN and GPNMB produced by cancer cells or 
by macrophages on tumor growth. 

Methods: We used MPM biological samples (tumors, plasma) and a murine mesothelioma model with three cell lines 
AB1, AB12, and AB22, mimicking the different histotype of human MPM: sarcomatoid, biphasic, epithelioid. 

Results: OPN and GPNMB were found expressed in human MPMs (IHC); their circulating levels (ELISA) were 
significantly higher in patients than in healthy donors. In vivo experiments confirmed that murine mesothelioma are 
highly infiltrated by immune cells, especially macrophages. OPN was strongly expressed by the three cell lines while 
GPNMB levels were very low, unlike human MPMs; accordingly, we silenced OPN and overexpressed GPNMB in 
AB1, AB12, and AB22 cells to study the role of these proteins in vivo. Ongoing experiments showed that the silencing 
of OPN strongly decreases tumor growth in vivo, while the overexpression of GPNMB increased tumor progression in 
some mice. 

Conclusion: Our results demonstrate that OPN produced by MPM cells has a strong tumor-promoting activity. Similar 
results are noted with GPNMB-expressing MPM cells but need to be further confirmed. These two proteins may serve 
as target for therapeutic interventions in MPM. 

References: 1- G. Solinas et al., Tumor-Conditioned Macrophages Secrete Migration-Stimulating Factor: A New 
Marker for M2-Polarization, Influencing Tumor Cell Motility. The Journal of Immunology 185, 642 (2010). 
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A persistent and chronic inflammation of the colon, as it occurs in patients suffering from ulcerative colitis (UC), can 
predispose the tissue to cancer formation. The underlying immunological mechanisms that cause cancer induction 
and progression in UC patients are not well understood. Our previous studies already pointed out an important impact 
of regulatory T cells (Tregs) on the pathogenesis of colon cancer, as we showed that the transient ablation of tumor-
infiltrating Tregs improves CD8+ T cell mediated anti-tumoral immunity. The modulation of Treg trafficking to the colon 
therefore might be a promising approach to specifically decrease Treg frequencies in the colon and thereby boosting 
anti-tumoral immunity. One potential candidate in the regulation of Treg homing during CAC might be the G-Protein 
coupled receptor 15 (GPR15), a recently identified colon-homing receptor. In a mouse model for colon cancer, we 
identified enhanced expression of GPR15 on tumor-infiltrating Tregs. The induction of colon cancer in GPR15-KO 
mice resulted in reduced tumor growth that was associated with a reduced frequency of Tregs in the tumorous tissue, 
as well as enhanced anti-tumoral CD8+ T cell responses. In conclusion, GPR15 presents a promising novel 
therapeutic molecule to target tumor-infiltrating Tregs during colon cancer. 
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Introduction: Monocytes and macrophages (MØs) are key components of several pathological conditions, 
undergoing profound functional reprogramming influenced by the microenvironment. Several markers have been 
reported to identify specific MØs subsets and activation profiles. Recently, we described the tetraspanin MS4A4A as 
part of the transcription signature of M2-MØs. MS4A4A is selectively expressed in tissue resident MØs and is 
upregulated during M2/M2-like polarization, being also highly expressed in tumor-associated M2-like MØs. The 
pattern recognition receptor Dectin-1 was identified as a molecular partner of MS4A4A. Indeed, MS4A4A-deficient 
MØs present an impaired Dectin-1-dependent crosstalk with NK cells, leading to uncontrolled metastatic spreading in 
the lung. 

Question: Several aspects of MS4A4A immunobiology remain unclear. Our goal is to define the relevance of 
MS4A4A in MØ biology for effective immune responses to pathogens and in tumor biology. 

Methods: In the tumor setting, we are taking advantage of MØ-deleted Ms4a4a mice to define its role in experimental 
carcinogenesis models (AOM-DSS colon cancer, urethane-induced lung cancer). In the host defense setting, we are 
testing in vitro the biological relevance of MS4A4A for human monocyte-derived MØs immune response to swollen A. 
fumigatus conidia, and we are investigating the relevance of MS4A4A polymorphisms (SNPs) in Aspergillus fumigatus 
infection through genetic association studies in human cohorts of immunocompromised patients after hematopoietic 
stem-cell transplantation. 

Results: In the tumor setting, MØ-Ms4a4a-/- mice have shown no increased predisposition for the development of 
colon tumors in the AOM-DSS model. However, preliminary data demonstrates that these mice present a slightly 
higher number and dimension of neoplastic lesions in the urethane-induced lung carcinogenesis model. Regarding the 
role of MS4A4A in infection, we discovered that the MS4A4A M178V (AàG) SNP increased the susceptibility to 
invasive aspergillosis development in immunocompromised patients. Preliminary in vitro data shows that non-
stimulated MØs with a GG or AG genotype express lower levels of MS4A4A than MØs with an AA genotype. 

Conclusion: A better understanding of MS4A4A expression and function in macrophages will be essential to pave the 
way to the use of this molecule as a therapeutic target or prognosis marker in both tumor and infection context. 
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Question: The human RNASET2 gene has been reported by our lab to act as a powerful tumor suppressor gene in 
two independent in vivo xenograft-based murine models of human ovarian cancer. RNASET2 encodes for an 
evolutionarily conserved, pleiotropic extracellular ribonuclease, whose secretion by cells in the tumor 
microenvironment is likely involved in tumor suppression. This in vivo oncosuppressive role is carried out by 
RNASET2-mediated recruitment into the tumor microenvironment of M1-polarized macrophages. We recently reported 
by in vitro assays a role for human recombinant RNASET2 in macrophage chemotaxis and polarization. To investigate 
the role of murine RNASET2, we performed a syngeneic in vivo assay. 

Methods: Groups of BALB/c mice were injected subcutaneously with 2x106 of C51 colon carcinoma syngeneic wild-
type cells, RNASET2-expressing C51 clone cells (Full vector) and non RNASET2-expressing C51 clone cells (Empty 
vector), and we analyzed in vitro and the tumor growth rate was followed for up to 3 weeks. At 2 and 3 weeks post-
tumor injection, 3-6 mice of each group were sacrificed and IHC and FACS analyses were performed on tumor 
masses for immune cell investigation. The markers studied were: F4/80, CD86 for M1, F4/80, CD206 for M2, Gr-1, 
CD11b for myeloid-derived suppressor cells (MDSC), CD4, and CD8. 

Results: Full-length murine RNASET2 C51 cells-injected mice showed delayed tumor growth in immunocompetent 
mice. Interestingly, large tumors developed in mice inoculated with empty vector-transfected cells or with C51 wild-
type tumor cells, whereas cells expressing the wild-type full-length form of RNASET2 were clearly suppressed in their 
tumorigenic potential. At 2 weeks post-tumor inoculation, M1 macrophages were highly recruited in the tumor 
expressing the RNASET2, with concomitant inhibition of influx MDSC, whereas at 3 weeks there was a relevant 
expansion of CD8+ T cells in these tumors. 
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Conclusions: These results support the role of RNASET2 as an evolutionary conserved tumor suppressor gene 
endowed with the ability to inhibit cancer growth in vivo in an immunocompetent experimental colon carcinoma murine 
model through recruitment of both innate immune M1 macrophages and adaptive CD8+ T cells. 

 
P179 
Targeting bHLH domain of HIF-1 is not sufficient to inhibit endogenous HIF-1 transcriptional activity 
F. Sadeghi1,2, G. A. Kardar3, R. Falak1,2 
1Iran University of Medical Sciences, Immunology, Tehran, Iran 
2Iran University of Medical Sciences, Immunology Research Center, Tehran, Iran 
3Tehran University of Medical Sciences, Immunology, Asthma & Allergy Research Institute, Tehran, Iran 

Introduction: Hypoxia is a prominent feature of the tumor-microenvironment in many solid tumors and Hypoxia 
Inducible Factor-1 (HIF-1) is a crucial molecule in this phenomenon (1). During hypoxia, HIF-1 binds hypoxia response 
element (HRE) sequence in the promoter of different genes, especially those involved in angiogenesis and epithelial-
mesenchymal transition (EMT) mechanism; mainly through basic helix-loop-helix (bHLH) domain (2). Considering the 
critical role of in bHLH-HRE interaction, targeting of bHLH might be a promising approach to inhibit HIF-1 activation in 
hypoxia. 

Objectives: We inserted an inhibitory bHLH (ibHLH) domain in pIRESII-EGFP vector. The ibHLH domain consisted of 
both HIF-1a-bHLH and HIF-1b-bHLH sequences, capable of competing with HIF-1 in binding to HRE sequence. 

Materials & methods: HEK293T cells were transiently transfected with pIRES2-EGFP and ibHLH-pIRES2-EGFP 
vectors and treated with 200 µM of cobalt chloride (CoCl2) for 48h to induce hypoxia. Real-time PCR was applied to 
evaluate the effect of ibHLH on activation of the downstream genes of HIF-1. 

Results: Hypoxia was successfully induced in HEK293T cell line, since CoCl2 significantly increased the gene 
expression of VEGF, Vimentin, and Beta-catenin. Both control and ibHLH vectors decreased the hypoxia-depended 
gene expression of VEGF, N-cadherin, vimentin and Beta-catenin genes. However, ibHLH failed to be effective on 
respective genes when compared to the control vector. 

Conclusion: Despite the critical role of bHLH domain in binding HIF-1 to HRE sequence of different genes, it seems 
that targeting bHLH is not sufficient to inhibit endogenous HIF-1 transcriptional activity. 

References: 

1. Kumar H, Choi D-K. Hypoxia inducible factor pathway and physiological adaptation: a cell survival pathway? 
Mediators of inflammation. 2015. 

2. Wenger RH, Stiehl DP, Camenisch G. Integration of oxygen signaling at the consensus HRE. Science 
signaling. 2005. 

Figure legend: 

Figure 1. The effect of ibHLH on the hypoxic-depended expression of VEGF (A), N-cadherin (B), Beta-catenin (C), and 
Vimentin (D). Data represent the mean (± standard deviation, SD) of Fold Changes from two independent 
experiments, each performed in duplicate. Statistical analysis was performed on Log2 Fold Change, using One-way 
ANOVA, Bonferroni. Error bars indicate SDs. (*P<0.05, **P<0.01, N/S: Not significant). 
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Effects of parenteral nutrition on the immune system in patients with head and neck squamous cell 
carcinoma  
F. Candiloro1, M. Picozza1, V. Borioli 2, M. Nardi3, L. Tondulli4, P. Pedrazzoli2, G. Borsellino1, R. Caccialanza2, L. 
Battistini1 
1Santa Lucia Foundation, Neuroimmunology, Rome, Italy 
2San Matteo Hospital, Pavia, Italy 
3Veneto oncology institute, Padova, Italy 
4Geriatric Hospital, Verona, Italy 

Introduction: Oncologic patients often face malnutrition, particularly in the case of head and neck squamous cell 
carcinoma (HNSCC), due to the site of the lesion that may hinder swallowing. Malnutrition is associated with 
immunosuppression and increased incidence of infections and mortality, and improving the nutritional status with 
support regimes, such as parenteral nutrition (PN) can restore immune competence. 

The bags destined for PN contain mostly lipids and are enriched with essential fatty acids, specifically polyunsaturated 
fatty acids (PUFAs) ω3 and ω6. It is now clear that lipids, including PUFAs, influence the immune system: ω3 have an 
anti-inflammatory effect, thus repressing the immune response, whereas ω6 promote Th1-like responses. 

Although current guidelines suggest caution in the use lipid emulsions of ω6 in patients with uncontrolled inflammatory 
responses, such as those underlying autoimmune diseases, these may instead be advisable in patients unable to 
develop an adequate antitumoral response. 

The goal of clinical research is the personalization of therapies which include supportive therapies, such as nutritional 
support. It is indeed possible to predict that, in the near future, the individualized choice of specific nutrients could 
allow the patient not only to deal with chemotherapy with less toxicity, but also to promote advantageous immune 
responses and, therefore, survival. 

Objectives: We have studied the effects on the immune system of two different formulations of PN, one based on 
olive oil (enriched in ω6 fatty acids) and one on fish oil (enriched in ω3 fatty acids), on the immune system of patients 
in the final stages of HNSCC. 

Materials & methods: Peripheral blood was obtained before the initiation of NP (T0), and after 1 week (T1). Deep 
immunophenotyping through polychromatic flow cytometry was performed, including detailed cell counts and in vitro 
stimulation of innate and adaptive immune cells. 

Results : The results show that already after 1 week of PN with the olive oil-based formulation the immune system is 
poised for antitumoral, with a significant reduction in immune-suppressive T regulatory cells and an increase in IFNγ-
secreting Th1 lymphocytes. 
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Conclusions: The data suggest that in patients with terminal cancer, the choice of PN can impact the immune system 
favouring anti-tumor responses. 

P181 
Cisplatin suppresses stabilin-1 mediated clearance of EGF by tumor-associated macrophage 
J. KZHYSHKOWSKA1,2,3, I. Larionova2,4, V. Riabov1, D. M. Mossel1, T. Liu1, A. Kiselev5, M. Patysheva4, H. Klüter1,3 
1University of Heidelberg, Medical Faculty Mannheim, Institute of Transfusion Medicine and Immunology, Mannheim, 
Germany 
2National Research Tomsk State University, Laboratory of Translational Cellular and Molecular Biomedicine, Tomsk, 
Russian Federation 
3German Red Cross Blood Service Baden-Württemberg – Hessen, Mannheim, Germany 
4Tomsk National Research Medical Center, Cancer Research Institute, Tomsk, Russian Federation 
5Almazov National Medical Research Centre, Saint Petersburg, Russian Federation 

Question. Tumor-associated macrophages (TAMs) are a major component of innate immunity supporting primary 
tumor growth and metastasis. Chemotherapy is one of the main treatment strategies for solid tumors, while 
chemoresistance is the major limitation of the chemotherapy for patients with various types of cancer. In the present 
research we investigated the influence of chemotherapeutic drug cisplatin on clearance function of TAMs. 

Methods. For the endocytic uptake of EGF and acLDL we used flow cytometry analysis. Confocal microscopy was 
used for the analysis of stabilin-1-mediated internalization and endocytic trafficking of EGF and acLDL in CHO cells 
and in modeled TAMs. We performed whole-transcriptome next-generation sequencing (NGS) of RNA samples 
obtained from our modeled TAMs, differentiated in the presence of MCF-7 or Colo206F supernatants. Reactome 
database was used for identify the pathways which are involved in membrane transport, including endocytosis. 
Validation of sequencing data by real-time PCR was performed for selected genes implicated in the endocytic uptake: 
DNM3, STX8, DENND1A and EHD1. 

Results. For the first time we demonstrated that stabilin-1 ectopically expressed in CHO cells mediates endocytic 
uptake of EGF, key growth factor stimulating progression of breast and colorectal cancer. In the model of primary 
human TAMs differentiated in the presence of conditioned supernatants of breast cancer (MCF-7) and colorectal 
cancer (Colo206F) cell lines, we have demonstrated that cisplatin decreases stabilin-1-mediated internalization and 
endocytic trafficking of EGF as well as general scavenger receptor ligand acLDL, without affecting gene expression of 
scavenger receptor stabilin-1. Molecular mechanisms of сisplatin effect on TAMs were uncovered using high 
throughput RNA sequencing. Gene set enrichment analysis identified that cisplatin contributes to defects in 
endocyting machinery reducing membrane biogenesis and vesicular transport. Significant suppression of DNM3, 
STX8, DENND1A and EHD1 genes expression by cisplatin was confirmed by RT-PCR. 

Conclusions. We suggested, that suppression of receptor-mediated clearance of tumor-supportive factors, such as 
EGF, by chemotherapeutic drugs may potentially lead to the tumor progression and/or relapse as a mechanism of 
macrophage-mediated chemoresistance. 

P182 
Cytokine induced alterations in microRNAs and immune relevant markers in hematological diseases 
P. Mandasari1, A. Kindermann1, D. Quandt1 
1Martin-Luther-Universität Halle-Wittenberg, Institut für Anatomie und Zellbiologie, Halle (Saale), Germany 

Background: MicroRNAs (miRNA) have been studied in recent years as they emerged as possible targets for the 
treatment of hematological malignancies. Hematological diseases comprise a family of diverse stem cell as well as 
immune cell malignancies including Myelodysplastic syndrome (MDS) and Acute myeloid leukemia (AML). 
Communication of cells in the stem cell niche, is regulated by different processes among them are the action of 
microRNAs and cytokines/chemokines. Cytokines are known to modulate marker profiles of immune cells and can 
modulate the microRNA profile or machinery. The role of aberrantly expressed microRNAs (miR-15, -29, -34, -143, 
181b) in MDS and AML for cytokine-induced immune regulation is unknown and therefor investigated in this study.   

Methods: Different human leukemic cell lines (THP-1 and HL-60) as well as MDS-L cells were treated with 
IFNgamma, TNFalpha, IL-1beta and their combinations. The expression of HLA-I/II, B7-H1, B7-H3, CD40, CD54 and 
CD85j was analyzed by flow cytometry. Conventional RT-qPCR was used to investigate the expression of B7-H1, B7-
H3 and IL-1beta mRNA, stemloop qPCR to analyze various microRNAs (miR-34a, miR-324, miR-15a, miR-29a, miR-
143 and miR-181b). Furthermore, miRNA mimics were used to overexpress miR-143 and miR-181b in THP-1 cells. 
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Allogeneic CD4 T cell co-culture assays were used to study the impact of miR overexpression on T cell immune 
responses. 

Results: All cell lines investigated showed no alteration of B7-H3 and CD85j expression upon cytokine treatment 
whereas all other molecules were affected at least in one of the cell lines. MHC-II and CD54 showed the strongest 
alteration in expression. Combinations of IFNgamma and TNFalpha led to synergistic effects for B7-H1, CD40 and 
CD54. Among the investigated miRNAs, miR-29a showed the most significant upregulation upon IFNgamma 
treatment of up to 6fold in THP-1 cells, 2fold in HL-60, whereas MDS-L cells showed no regulation for the same miR. 
Overexpression of miR-143 and miR-181b did not led to altered proliferation neither cytokine production of CD4 T 
cells in allogeneic co-culture assays. 

Conclusions: We identified cell type specific cytokine induced alterations in immune relevant molecules on 
hematopoietic precursor cells. MiR-29 as previously suggested responds to cytokine treatment in AML cells, not MDS. 
Allogeneic CD4 T cell effector functions were unaltered upon stimulation with THP-1 cells overexpressing miR-143 
and mir-181b. 

 
P183 
Myelodysplastic syndromes – the role of microRNAs and T cells 
A. Kindermann1, H. Kielstein1, D. Quandt1 
1Martin Luther University Halle-Wittenberg, Department of Anatomy and Cell Biology, Halle (Saale), Germany 

Introduction: Myelodysplastic syndromes (MDS) are a group of bone marrow failures leading to underdeveloped and 
consequently immature and nonfunctional blood cells. Genetic and epigenetic alterations as well as changes in the 
bone marrow environment are some of the pathophysiological causes. MicroRNAs are known to play an important role 
in almost all biological processes among them are hematopoiesis and T cell functions. MicroRNA-34a, -143, and -
181b are differentially expressed in unsorted bone marrow samples from MDS patients as compared to healthy 
controls. 

Objectives: The aim of the study is to investigate the influence of differentially expressed microRNAs in MDS on the 
hematopoietic stem cell and the cells of the stem cell niche including T cells. Furthermore, we want to identify the 
biological targets of these microRNAs to reveal new possible therapeutic strategies and/or prognostic markers. 

Material & Methods: We transfected microRNA-mimics polymer based and plasmids (miR-34a, -143 and -181b) by 
the use of a lentiviral system into the leukemic cell line THP-1 and the MDS cell line MDS-L. These miR-transfected 
cells were used in co-culture assays with age mached healthy dondor T cells. Additionally we transfected the donor T 
cells polymer based with miRs. To identify the role of these microRNAs on the stem cell level we used miR-
transfected cell lines and primary cells in i) proliferation and cell cycle analyses, ii) colony forming unit (CFU) assays 
and iii) in PMA driven monocyte differentiation studies.     

Results: We successfully transfected THP-1 and MDS-L transient and stable and primary T cells transient with miR-
34a. MiR-transfected T cells showed no difference in polyclonal activation by anti CD3/CD28. MiR-transfected THP1 
and MDS-L cells had neither impact on allogeneic T cell co-culture activation. However, miR-34a overexpression had 
functional consequences on THP-1 cell proliferation. The successful differentiation of THP-1 and MDS-L into 
monocytes like cells yielded in an adherent cell type. Additionally, CFU assays were successfully established with 
murine and human bone marrow material. 

Conclusion: Although miR-34a does not affect T cells directly, it has impact on proliferation of hematopoietic 
precursor cells. The established cell differentiation protocols as well as the CFU assay serve as starting point to 
investigate the influence of microRNAs on the hematopoietic stem cell level in future analyses. 

 
P184 
Mast cells influence ovarian tumor growth in vitro and in vivo 
N. Hinz1, C. Weißenborn1, A. C. Zenclussen1 
1Medical Faculty, Otto-von-Guericke-University, Experimental Obstetrics and Gynecol, Magdeburg, Germany 

Introduction Ovarian cancer has the highest mortality rate among female reproductive tract malignancies, with a 5-
year survival rate of only 41%. A complex network including the interaction between the tumor itself and immune cells 
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regulates the tumor micromilieu and thus its establishment and growth. The participation of mast cells (MCs) on 
ovarian tumor pathophysiology and tumor angiogenesis is poorly understood. 

Objectives As MCs possess both anti-tumorigenic and pro-tumorigenic capabilities we aimed to understand their 
effect on tumor cell proliferation and tumor growth employing in vitro and in vivo approaches.   

Materials and methods Wound healing assays using human (OVCAR-3 and SK-OV-3) and murine tumor cell lines 
(ID8 and ID8 F3) were conducted. Mast cells (human: HMC-1; murine: MC/9) were given directly to the tumor cells or 
a transwell system was employed to determine the effect of MC-derived soluble factors. 

5x106 ID8 cells or ID8 F3 cells (deletion of p53) were injected subcutaneously into the flanks of 8-10 weeks old female 
C57BL6/J mice as well as mast cell-deficient B6.Cg-KitW-sh/HNihrJaeBsmJ mice (C57BL/6J background; KitW-sh). 
Control mice received 0.1 ml PBS. The tumor development was recorded weekly by high frequency ultrasound. The 
mice were sacrificed 14 weeks after tumor application. 

Results We observed a diminished proliferation of human ovarian tumor cells upon cell-cell contact with HMC-1 mast 
cells or their supernatant. The in vivo application of ID8 cells into mast cell-deficient KitW-sh resulted in significantly 
increased tumor growth when compared to C57BL6/J mast cell sufficient mice. 

Conclusion Our in vitro results suggest that mast cells have a direct influence on ovarian tumor cell proliferation. In 
vivo, we indeed confirmed that the absence of host MCs is related to abnormally rapid tumor growth of ovarian cancer 
cells. We are currently investigating possible MC-derived mediators of this important effect. We suggest that MCs 
have a negative effect on ovarian tumor growth and may serve as a new therapeutic target. 

 
P185 
Phenotype of tumor-associated macrophages can be used in predictions of metastasis of prostate cancer 
G. Gaisina1, K. Danilko2, J. Kzhyshkowska1,3, V. Pavlov4 
1Medical Faculty Mannheim, Heidelberg University, Institute of Transfusion Medicine and Immunology, Mannheim, 
Germany 
2Bashkir State Medical University, Department of Biology, Ufa, Russian Federation 
3German Red Cross Blood Service , Baden-Württemberg – Hessen, Germany 
4Bashkir State Medical University, Department of Urology, Ufa, Russian Federation 

TAMs (tumor-associated macrophages) are innate immune cells, which are present in prostate cancer (PC) tissue. 
TAMs play major role in tumor progression, invasion, neoangiogenesis, metastasis and resistance to therapy. Prostate 
cancer patients often have long time periods between curative intent surgery or radiation therapy until the time of 
biochemical recurrence or metastatic relapse is detectable but the disease at this stage can be incurable with the 
current treatment options. We believe that correctly identifying the phenotype of TAMs and the corresponding 
molecular biomarkers can predict the aggressiveness of PC, response to chemotherapy and development of 
postoperative metastasis. Tumor tissue samples were obtained from 40 PC patients who underwent radical 
prostatectomy. The samples were assessed by immunohistochemistry techniques followed by confocal microscopy. 
We have available data from the immunohistological analysis of several biomarkers, such as, CD68+, known as a pro-
inflammatory marker in macrophages and Stabilin, which is a receptor protein with multiple functions such as receptor 
scavenging or angiogenesis.  

 
P186 
Role of γδ T cells in inflammatory bowel disease and colitis-associated cancer 
E. Lo Presti1, S. Meraviglia1, A. M. Corsale1, F. Mocciaro1,2, M. De Simone1, D. Gambino1, R. Di Mitri2, F. Dieli1 
1University of Palermo, Department of Biomedicine, Neurosciences and Advanced Diagnosis (BIND), University of 
Palermo, Palermo, Italy 
2ARNAS Civico Hospital, 1 Gastroenterology and Endoscopy Unit, Arnas Civico Di Cristina Benfratelli Hospital, 
Palermo, Italy, Palermo, Italy 

Inflammatory bowel disease is a complex chronic inflammatory disease of the human gut with no clear etiology. 
Colitis-associated cancer (CAC) is a CRC subtype that is associated with inflammatory bowel disease (IBD); it is 
difficult to treat and has high mortality. 
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Because of the role of γδ T cells remain unclear in IBD progression and in the transition to CAC, we investigated their 
percentage, phenotypical features and effector functions in the intestinal mucosa of at early onset, long standing IBD 
patients and CAC patients, as compared to healthy subjects.  

We found a reduced frequency of Vδ1 T cells in tissue from early and late IBD patients, and in contrast an increased 
frequency of Vd2 T cells in the gut of late IBD patients with effector memory and terminally-differentiated phenotypes. 
CAC tissue contained verily low percentages Vδ1 and Vδ2 T cells, but the latter expressed elevated levels of IFNγ, 
TNF-α and IL-17. Luminex analysis of supernatants obtained from biopsies of long standing IBD patients 
demonstrated the presence of elevated levels TNFα, IFNγ and IL17. 

Moreover, in IBD patients with sustained chronic inflammation, we identify a yet unappreciated role of Vδ2 T cells in 
TNFα, IFNγ production suggesting that they also participate to the chronic inflammatory process.  Conversely, both 
the frequency and the cytokine production ability of Vδ1 T cells was dramatically reduced. Gene expression profile 
highlighted that patients with sustained IBD have overexpression of pro-inflammatory cytokine genes. Highly 
suggestive of a possible linear progression existing from chronic intestinal inflammation to CAC, the study of Vδ2 T 
cell subsets in IBD and in CAC may provide the basis for the development of novel therapies with the aim to block the 
progression from IBD to CAC. 

 
P187 
Omics-Analyses of B16 and MC38 tumors and their Tumor-associated macrophages (TAM)  
N. Truong-Andrievici1, T. Bohn1, M. Klein1, J. Hahlbrock1, U. Distler1, S. Tenzer1, T. Bopp1 
1University Medical Center, Mainz, Germany 

Introduction: Tumor growth and progression are based on mechanisms to avoid efficient anti-tumor immune 
responses. In order to develop new innovative therapeutic strategies to target tumors, a detailed understanding of 
tumor- and micro milieu-specific mechanisms contributing to inefficient anti-tumor immune responses is essential. 

In contrast to colon adenocarcinomas, melanomas are characterized by high-rate glycolysis resulting in tumor 
acidification which leads to a cAMP-mediated expression of the transcriptional repressor ICER in tumor-associated 
macrophages (TAM), ultimately resulting in functional polarization of macrophages towards a non-inflammatory M2 
phenotype. 

Objectives: The main objective is to analyze the cellular and molecular mechanisms regulating the induction of ICER 
in melanoma-associated macrophages (MAM) leading to the development of non-inflammatory M2-like macrophages. 

Material & methods: To characterize the underlying glycolytic-dependent mechanisms of melanoma-specific 
immunoevasion comparative metabolome and secretome analyses of ex vivo purified melanomas and colon 
adenocarcinomas were performed. Further, we conducted transcriptome and proteome analyses of B16 melanoma 
and MC38 colon adenocarcinoma infiltrating TAMs. 

Results: Melanomas are characterized by a high glycolytic activity which leads to an acidification of the tumor 
microenvironment. Our findings implicate that in this microenvironment MAMs in contrast to colon adenocarcinoma 
macrophages are polarized towards a non-inflammatory M2-phenotype in a cAMP and ICER-dependent manner. 

Our data show that cAMP-signaling pathway related genes are upregulated in melanoma but not in colon 
adenocarcinoma infiltrating macrophages. 

By Omics analyses we revealed that melanomas and colon adenocarcinomas differ both in their secreting enzymes 
and in their distribution of metabolites. These metabolomic analyses exposed that B16 melanoma is defined by a high 
turnover of DOPA. Investigations in dopamine affecting the macrophage phenotype showed their polarization towards 
a non-inflammatory phenotype as well. 

Conclusion: Taken together, our findings identify that tumor acidification leads to a G-protein-coupled receptor and 
ICER-dependent polarization of tumor- associated macrophages towards a non-inflammatory M2 phenotype. Also 
strong metabolization of DOPA in melanomas seems to have an anti-inflammatory effect on macrophages. 
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Effects of CTLA-4 blockade in Ptch1+/- medulloblastoma immune infiltrate 
S. Pazzaglia1, F. Novelli1, M. Potestà2, R. Vitali1, C. Montesano2, C. Marino1, M. Mancuso1, C. Pioli1 
1ENEA, Health Protection Technologies, Rome, Italy 
2University of Rome Tor Vergata, Department of Biology, Rome, Italy 

Introduction. Experimental and clinical studies provided compelling evidence that overcoming negative costimulatory 
regulators (checkpoints) results in effective therapy against a wide range of malignancies. CTLA-4 (CD152) blockade 
lowers threshold for T cell activation, sustaining priming and differentiation of anti-tumor CD4 and CD8 effector cells. 
Ptch1+/- heterozygous knockout mice, the mouse model for Gorlin syndrome, are a valuable preclinical model of 
medulloblastoma (MB), the most common brain tumor in children. Multimodal treatment, including surgical resection, 
chemotherapy and radiation, results in good cure rates for MB. However, the risk of recurrence and serious long-term 
side effects underscores the need for new therapeutic approaches. To date, there have been few successful 
immunotherapy settings targeting MB, prompting for studies on its microenvironment and effects on infiltrating immune 
cells. 

Objectives. To assess the effects of CTLA-4 blockade on MB immune infiltrate. 

Materials & methods. MB tumors derived from Ptch1+/− mice were serially transplanted subcutaneously in syngeneic 
immune competent WT C57Bl/6 mice. When tumors reached the average volume required, animals were randomized 
and treated with anti-CTLA-4 mAb (clone 9D9, 100 mg/mouse i.p., every 5 days for three times) or control antibody. 
Tumor volumes were measured three times a week using a caliper. At sacrifice, tumor fragments, draining lymph 
nodes, spleens and colon samples were collected for histology, multi-parametric flow cytometry analyses or snap 
frozen for molecular analysis. 

Results. Immune cells infiltrating tumors in control mice were quite rare (0.5-1.2% of CD45+ cells) and mainly 
characterized by the presence of myeloid cells, identified by CD11b, CD11c, F4/80, Ly6G and Ly6C expression, and T 
cells. Most of CD4 and CD8 T cells were expressing CTLA-4, PD-1 and PD-L1 at high levels. A consistent percentage 
of CD4 cells were Foxp3+ regulatory T (Treg) cells, also expressing checkpoint receptors. Preliminary results showed 
that CTLA-4 blockade improved the presence of CD45+ cells, specifically of T cells, with a drastic increase in CD8, a 
consistent reduction of Treg cells, and a mild effect on CD4 cell number. Modulation of PD-1/PD-L1 was also 
observed. 

Conclusion. Preliminary results showed the efficacy of the treatment with the anti-CTLA-4 blocking antibody in 
inducing a quantitative and qualitative improvement of the immune cell infiltrate in MB tumors. 

 
 
 
P189 
T cell-cytotoxicity towards pancreatic cancer cells is modulated by TRAIL-receptor 4 
D. Wesch1, D. Twafik2, C. Groth1, J. P. Gundlach3, M. Peipp4, D. Kabelitz1, T. Becker3, H. H. Oberg1, A. Trauzold2 
1CAU-University, Institute of Immunology, Kiel, Germany 
2CAU-University Kiel, Institute for Experimental Cancer Research, Kiel, Germany 
3CAU-University hospital Schleswig-Holstein, Department of General Surgery, Visceral, Thoracic, Transplantation and 
Pediatric Surgery, Kiel, Germany 
4CAU-University Kiel, Division of Stem Cell Transplantation and Immunotherapy, Department of Medicine II, Kiel, 
Germany 

One of the deadliest cancers with a mortality rate almost equal to its incidence rate is pancreatic ductal 
adenocarcinoma (PDAC). The poor prognosis is due to late diagnosis, acquired immune evasion mechanisms, highly 
aggressive growth and resistance to current therapeutic treatments. Previously, we have shown that CD8+ αβ T cells 
as well as different γδ T cell subsets infiltrate the PDAC tissue. Interestingly, the abundance of γδ T cells was reported 
to have a positive prognostic impact on survival of cancer patients. Since γδ T cells utilize TRAIL for killing of tumor 
cells in addition to granzyme B and perforin, we investigated the role of the TRAIL-/TRAIL-R system in γδ T cell-
cytotoxicity towards PDAC cells. Interaction of TRAIL with TRAIL-R1/-R2 can induce cell death and is believed to be 
important for the immune surveillance of tumors, while interaction with TRAIL-R3/-R4 negatively regulates TRAIL-
induced apoptosis. 
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Coculture of several PADC cells with γδ T cells, but not αβ T cells, resulted in a moderate lysis of tumor cells. The 
lysis of Colo357- and PancTuI cells was independent of TRAIL as it was not inhibited by the addition of neutralizing 
anti-TRAIL antibodies or TRAIL-R2-Fc fusion protein. In accordance, knockdown (KD) of death receptors TRAIL-R1 or 
TRAIL-R2 in Colo357- and PancTuI cells had no effect on γδ T cell-mediated cytotoxicity. 

Interestingly, however, KD of a decoy receptor TRAIL-R4, which robustly enhanced TRAIL-induced apoptosis in 
PDAC cells, almost completely abolished the γδ T cell-mediated lysis of Colo357 cells. The inhibition of cytotoxicity 
was associated with a reduced granzyme B release by γδ T cells, and mediated by an enhanced cyclooxygenase 
(COX)-2 expression and increased release of COX-2 metabolite prostaglandin E2 by TRAIL-R4-KD cells. 

Importantly, reduced granzyme B release by γδ T cells cocultured with TRAIL-R4-KD Colo357 cells was partially 
reverted by bispecific antibody [HER2xCD3] and led in consequence to an enhanced tumor cell-lysis. Likewise, 
inhibition of COX partially enhanced γδ T cell-mediated lysis of TRAIL-R4-KD cells. The combination of bispecific 
antibody and COX-inhibitor completely restored the lysis of TRAIL-R4-KD cells by γδ T cells. 

In conclusion, we uncovered an unexpected novel role of TRAIL-R4 in PDAC cells. In contrast to its known pro-
tumoral and anti-apoptotic function, TRAIL-R4 augments the anti-tumoral cytotoxic activity of γδ T cells. 

 
P190 
Aberrant up-regulation of iNOS/NO system is correlated with an increased abundance of Foxp3+ cells and 
reduced effector/ memory cell markers expression during colorectal cancer: Immunomodulatory effects of 
cetuximab combined with chemotherapy.  
H. Rafa1, S. Benkhelifa1, N. Delhem1, C. Touil-Boukoffa1 
1Team: Cytokines and NO synthesis-Immunity and Pathogenesis, Laboratory of cellular and molecular biology, 
Algiers, Algeria 

Background and aims: Colorectal cancer (CRC) remains the most cancer type related to chronic inflammation, 
however the mechanisms that link inflammation to CRC development and progression are still poorly understood. Our 
study aimed to investigate one of the prominent inflammatory response in cancers, iNOS/NO system. 

 Methods: In this regard, we evaluated the link between the iNOS/NO system and CRC progression, its relation with 
the host immune responses and its response to cetuximab combined with chemotherapy using different approaches 
and techniques (Griess method, ELISA, Immunofluorescence, HE staining, Immunohistochemistry, primary cell 
culture..).  

Results: We found that the nitrite levels were nearly twice higher in metastatic CRC plasma and culture supernatants 
from PBMCs and tumor explants compared with those without metastases and healthy controls.  Interestingly, we 
showed that the highest iNOS expression and NO levels are present in the damaged CRC tissues that have highest 
leukocyte infiltration. Our findings highlight the implication of iNOS/NO system in tissue alteration and leukocyte 
invasion. Thus, we observed imbalance between effector/memory T cell markers and Treg transcription factor 
(Foxp3). Accordingly, we detected higher IFNγ and T-bet expression and levels in colorectal tumor tissues at early 
stage. In contrast, consistent with iNOS and Foxp3 expression, TGFβ, CTLA-4 and IL-10 were significantly related to 
the tumor stage progression. Furthermore, our study revealed that Cetuximab combined with chemotherapy treatment 
markedly down-regulates iNOS/NO system as well as IL-10 and TGFβ levels. Altogether, we stipulated that cetuximab 
can potentiate the efficacy of chemotherapy, particularly by iNOS/NO system and immunosuppressive cytokines 
modulation.  

Conclusion: Thus, we suggest that iNOS/NO system may represent an attractive candidate biomarker for monitoring 
CRC progression, malignity and response to treatment. 
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Unveiling the role of mast cells in colitis-associated mouse colon cancer 
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Introduction: Mast cells (MCs) are unique tissue-resident sentinels that secrete a diverse array of mediators that can 
stimulate, modulate, or suppress the immune responses. They are recruited in several types of tumor, including the 
colorectal cancer. However, their role during carcinogenesis and tumor growth hasn't been clearly elucidated yet. 

Objectives: The aim of this study is to evaluate the significance of MCs in colon tumor progression from colitis to 
cancer using a mouse model of colitis-related colorectal carcinoma (CRC). 

Materials & methods: To examine the role of MCs in intestinal tumorigenesis, dextran sodium sulfate (DSS) in 
drinking water was used to induce Colitis to C57BL/6 mice while colon tumors were induced by intraperitoneal 
injection of azoxymethane (AOM). We assessed MCs number and localization by a combined use of cytofluorimetric, 
histochemical and confocal microscopic analysis. Expression of MC proinflammatory cytokines was examined by 
intracellular fluorescent staining. 

Results: In comparison to healthy control mice, a higher number of c-kit+ and FcεRI+ double positive MCs were 
detected in colitis-affected colon and in adjacent normal mucosa of AOM/DSS treated-mice. MCs were further 
increased in the tumor tissue as also confirmed by toluidine blue staining that revealed a high density of these cells in 
both mucosal and submucosal regions. Interestingly, compared to MCs located in tumor-free colonic tissue, infiltrating 
MCs showed an activated phenotype. Indeed, they were able to produce higher amount of interleukin (IL)-6 and tumor 
necrosis factor α (TNF-α), which represent key cytokines in CRC progression. No major differences were observed for 
IL-9 and IL-17 production. 

Conclusion: Using conventional model of colitis-induced CRC, we showed an intra-tumoral accumulation of MCs 
characterized by an activated phenotype in term of cytokine profile, thus suggesting their contribution in the 
pathogenesis and progression of the carcinoma, fostering the idea of MC targeting as a way to impair tumor growth. 

 
P193 
Pro-tumoral role of Complement activation in murine sarcoma models 
C. Garlanda1 
1IRCCS - Humanitas Clinical and Research Center, Laboratory of Experimental Immunopathology, Milan, Italy 

Cancer related inflammation (CRI) plays a fundamental role in fuelling tumor appearance and development. Although 
the important contribution of complement activation to inflammation, its role in CRI still remains understudied. 

Recently our group demonstrated the pro-malignant role of complement activation in models of mesenchymal (3-
MCA-induced) and epithelial (DMBA/TPA-induced) inflammation-driven skin carcinogenesis, showing that mice 
deficient for the central complement component C3 were protected from tumor development. 

Further experiments revealed the deposition of C3-cleavage products on vessels and tumor cells of sarcoma tumor 
tissues. The C3 deposition on tumor cells was also observed in vitro, both on 3-MCA-derived sarcoma and on different 
murine/ human cancer cells. Both in vitro and in vivo experiments suggested that the activation of the Classical/Lectin 
pathways was involved in this process. 

Analysis of C3-downstream mechanism(s) of protection in two different sarcoma murine models showed that C3aR- 
but not the C5aR1- or C5L2-deficient mice were protected from tumor growth in a transplantable model of sarcoma 
(MN-MCA1), as well as in the 3-MCA-induced carcinogenesis model. C3-/- reduced tumor growth was associated with 
reduced macrophages, showing a M1-like phenotype, and enhanced activated effector CD8+ frequencies in tumor, 
suggesting that these cells could play a role in the protective phenotype observed in C3-deficient mice. Similar results 
were obtained with C3aR-/- mice, suggesting that the C3a/C3aR axis was involved in the pro-tumoral role of 
complement in sarcoma models. 

All together our results indicate that complement is an essential component of tumor-promoting inflammation in 
sarcoma influencing macrophage and T cell functional activation. 

 
 
P194 
Spatial oxidation of L-plastin and reversibility by the Thioredoxin 1 system is critical for actin-based functions 
of T-cells and tumor cells 
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E. Balta1, R. Hardt2, J. Liang1, H. Kirchgessner1, C. Orlik1, B. Jahraus1, S. Hillmer3, S. Meuer1, K. Hübner1, G. 
Wabnitz1, Y. Samstag1 
1University of Heidelberg, Institute of Immunology, Heidelberg, Germany 
2University of Heidelberg, Center for Molecular and Cellular Biology, Heidelberg, Germany 
3University of Heidelberg, Electron Microscopy Core Facility, Heidelberg, Germany 

A pro-oxidative tumor micromilieu is a key determinant in down-modulation of anti-tumor immune responses. In 
contrast to tumor cells, which highly upregulate anti-oxidant systems, T-cells possess very low levels of anti-oxidants. 
This makes T-cells at the tumor site vulnerable to immunosuppressive pro-oxidative effects, e.g. by thiol oxidation on 
proteins. Particularly, Thioredoxin 1 (Trx1), an important component of the cellular antioxidant defense system, is 
critical for maintaining proteins in the reduced state, thereby ensuring proper cellular responses. Thus, to understand 
the molecular basis for the failure of anti-tumor T-cells responses and success of the tumors in a pro-oxidative 
micromilieu, the regulation of redox sensitive proteins and their interplay with the anti-oxidant systems need to be 
investigated. 

In our study, we uncovered that L-plastin (LPL), an actin-bundling protein that plays a role in various immune cell 
functions and tumor progression, is reversibly regulated by Reactive Oxygen Species (ROS) induced thiol oxidation on 
Cys101 and Cys42. The reduction is mediated by the Trx1 system, as shown by Trx1 trapping, Trx1 knock-down or 
blockage of Trx reductase 1 (TrxR1) by auranofin in various tumor cell lines. Mechanistically, thiol oxidation of LPL 
diminished its actin-bundling capacity and actin-based cellular functions of tumor cells. Ratiometric imaging using an 
LPL-roGFP-Orp1 fusion protein and a dimedone-based proximity ligation assay revealed that LPL oxidation in tumor 
cells occurred primarily in actin-based cellular extrusions, where the Trx1 system is largely excluded. In line with this, 
at the cellular level, ROS induced oxidation of LPL was more prominent in T-cells which have lower Trx1 levels than 
tumor cells. Currently, we are investigating the spatial oxidation of LPL in resting and stimulated T-cells in response to 
several physiological stimuli. Our preliminary findings point towards involvement of spatial LPL oxidation on 
physiological functions of T-cells as well as their pathological suppression depending on the amount and location of 
oxidized LPL. Altogether, these findings highlight a delicate balance between the antioxidant capacity of T-cells, 
oxidation levels on specific proteins and cellular functions. The interplay between the antioxidant state of T-cells and 
global protein oxidation needs to be further addressed to understand the importance of redox modulation for T-cell 
functions. 
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Macrophages involvement in neuroendocrine tumor behaviour and progression 
I. Boemi1,2, E. Vitali1, G. Veronesi3, A. Zerbi4, V. Smiroldo5, A. Lania1,2,5 
1Clinical Research Institute Humanitas, Department of Immunology and Inflammation, Rozzano (MI), Italy 
2Humanitas University, Department of Immunology and Inflammation, Rozzano (MI), Italy 
3Clinical Research Institute Humanitas, Division of Thoracic and General Surgery, Rozzano (MI), Italy 
4Clinical Research Institute Humanitas, Pancreas Surgery Unit, Rozzano (MI), Italy 
5Clinical Research Institute Humanitas, UO Oncologia Medica, Rozzano (MI), Italy 

Neuroendocrine tumors (NETs) are rare neoplasms showing a wide spectrum of clinical behaviors. Therapeutic 
options available for NET treatment are rarely curative and mostly palliative, as NETs frequently show resistance to 
pharmacological therapy. Cancers develop in complex tissue environments, which they depend on. Tumor-associated 
macrophages (TAMs) are a major cellular component of the tumor microenvironment. Two polarized state of 
macrophages are described in literature: M1 (anti-tumor promoting effects) and M2 (pro-tumor promoting effects). 

The study of tumor microenvironment could provide new insights into the behaviour of pulmonary and pancreatic 
NETs, more effective therapeutics strategies that could overcome pharmacological resistance and provide new 
immune markers. 

Monocytes, purified from buffy coat, where differentiated for 7 days with M-CSF. M0 macrophages were incubated, for 
24h, with IL-4 or with IFN-γ and LPS to obtain M2 or M1 polarized macrophages respectively. To assess the effects of 
M1, M2 macrophages on biological behavior of NET, primary cells and NET cell lines QGP1 (pancreatic-NET) and 
H727 (pulmonary-NET) where cultured with macrophages conditioned medium (CM). Cell cycle was evaluated by facs 
analysis. The effects of tumor cells CM on macrophages were evaluated by Real-Time analysis for M1, M2 markers. 
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We found out that M1 macrophages significantly decreased cell growth, viability and cell cycle of QGP1 and H727 cell 
lines. Interestingly, the CM of NET cell lines promoted the differentiation of macrophages into an M2 phenotype, after 
24h of culture. Data of primary NET cells derived from patients, showed that CM of M1 macrophages strongly 
decreased cell proliferation of both pancreatic and pulmonary NET cells. Co-culture of QGP1 or H727 cells with 
macrophages showed that only M1 macrophages are able to induce apoptosis and necrosis of tumor cell lines. 
Preliminary results on angiogenesis showed that CM of M1 macrophages is able to decrease VEGF protein in NET 
cell lines and pulmonary NET cells form patients. 

M1 macrophages have a potent anti-tumor effect, capable of affecting proliferation and tumorigenicity of NET cell 
lines. Interestingly, NET cell lines contribute to promote a M2 phenotype of macrophages, suggesting a potential 
involvement of tumor microenvironment in the behaviour of pulmonary and pancreatic NETs. 

 
Figure 1 
 

 
 
Figure 2 
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IL17-Signalling and Effector T-cell function in the microenvironment of Pancreatic Ductal Adenocarcinoma  
F. S. R. Picard1, E. Nasiri2, C. Bauer2,3, M. Huber1 
1Phillips-University Marburg, Med. Microbiology and Hospital Hygiene, Marburg, Germany 
2Phillips-University Marburg, Gastroenterology - ZTI, Marburg, Germany 
3UKGM Marburg, Clinic for Gastroenterology, Marburg, Germany 

Introduction: Pancreatic ductal adenocarcinoma is a tumor type showing highly desmoplastic properties and a 
pronounced stroma, supressing antitumoral immune cell activity and increasing resistance against chemotherapy, 
resulting in poor prognosis for patients1. Recent publications suggest a role of pro-inflammatory cytokine IL-17 not 
only in the context of autoimmune diseases, but also in development of pancreatitis and the shift from pancreatic 
intraepithelial neoplasia (PANins) to the onset of PDACs2,3. In this context, CD8+ T-cells4,5 are of special interest, 
because of their double role, either as IL-17-producers (Tc17) cells promoting tumor development or their antitumoral 
role as cytotoxic T-lymphocytes (CTLs), which might open up new avenues of treatment by modulation of these 
immune cells in combination with classical antitumor therapies6. 

Objectives: We focus on the effects of Tc17 cells and CTLs in the tumor microenvironment to identify the direct and 
indirect effects of IL-17 signalling on pancreatic cancer cells and other potential interaction partners in the tumor 
stroma. Furthermore, we employ immunomodulatory treatment of T-cells to reduce IL-17 secretion and increase an 
antitumoral CTL phenotype. 

Materials and Methods: Antigen-based xenograft tumor mouse models, either subcutaneous or by ultrasound-guided 
orthotropic injection and a genetic mouse model (KPC) are used in conjunction with In vitro methods and analysis of 
human patient samples. 
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Results: Our data shows a positive correlation between tumor onset, growth and the frequency of Tc17 cells in the 
tumorenvironment. Additionally, Tc17 cells that were changed to a CTL-like phenotype by immunomodulatory 
treatment promote tumor rejection and reduce tumor burden inVivo. 

Conclusion: CD8+ T-cell-based IL-17 signalling as a potential promotor of tumorigenesis can be ameliorated by 
immunomodulatory treatment of T-cells, reducing overall IL-17 producer levels and turning pro-tumorigenic Tc17 cells 
into antitumoral CTL-like cells. 

1. Dougan, S. K. The pancreatic cancer microenvironment. Cancer Journal (United States) (2017). 
doi:10.1097/PPO.0000000000000288 

2. Cully, M. Cancer Cell 25, 621–637 (2014). 
3. Zhang, Y. et al. Gastroenterology 155, 210-223.e3 (2018). 
4. Srenathan, U., Steel, K. & Taams, L. S. Immunol. Lett. 178, 20–26 (2016). 
5. Huber, M. et al. Eur. J. Immunol. 39, 1716–1725 (2009). 
6. Saidu et al. Oncotarget 9, 9088–9099 (2018). 
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IFN-γ and TNF-α production by T cells in HNSCC stroma promotes a distinct transcriptional signature with 
immunosuppressive properties by tumor-enriched mesenchymal stem cells 
A. Mazzoni1, L. Maggi1, M. Ramazzotti1, M. Capone1, A. Vanni1, R. De Palma2, L. Cosmi1, F. Liotta1, F. Annunziato1 
1University of Florence, Florence, Italy 
2University of Campania, Naples, Italy 

Question: Mesenchymal stem cells (MSC) are enriched in Head-Neck squamous cell carcinoma (HNSCC) and 
display immunosuppressive properties, thus favoring tumor immune escape (Liotta F., 2015). The identification of the 
molecular programs involved may suggest novel therapeutical targets. 

Methods: HNSCC specimens were enzyme-digested. Tumor infiltrating lymphocytes (TIL) were analyzed by flow 
cytometry to investigate their phenotypic and functional properties. MSC were derived from HNSCC and bone marrow 
(BM) and expanded in vitro. Transcriptome data were generated via microarray technology. Quantitative PCR and 
flow cytometry were used to validate transcriptome data. T cell proliferation was evaluated via 3H-TdR incorporation 
assay. 

Results: We observed an accumulation of IFN-γ and TNF-α producing T cells in HNSCC specimens. T regulatory 
(Treg) cells were also enriched if compared to peripheral blood (PB). To investigate how IFN-γ and TNF-α affect the 
immunosuppressive potential of MSC, we obtained transcriptome data from resting or IFNg+TNFa stimulated BM- and 
HNSCC-MSC. Principal component analysis showed that BM- and HNSCC-derived MSC have a distinct 
transcriptional signature either resting or after cytokine stimulation, thus suggesting that are distinct cell subsets. 
Looking for genes selectively induced by cytokine treatment that may confer immunosuppressive potential to MSC we 
found IDO1, PD-L1 (CD274) and IL4I1. We confirmed microarray data by qPCR or flow cytometry. Selective inhibition 
of these three pathways during In vitro MSC-T cell cocultures highlighted their immunosuppressive capacities. 

Conclusions: HNSCC-TIL are enriched in Treg cells, while T effector cells-derived IFN-γ and TNF-α potentiate MSC 
immunosuppression via activating several non-redundant pathways. Altogether, these mechanisms favor HNSCC 
immune-evasion. 

References: 

Liotta F, Querci V, Mannelli G, Santarlasci V, Maggi L, Capone M, Rossi MC, Mazzoni A, Cosmi L, Romagnani S, 
Maggi E, Gallo O, Annunziato F. Mesenchymal stem cells are enriched in head neck squamous cell carcinoma, 
correlates with tumour size and inhibit T-cell proliferation. Br J Cancer. 2015 Feb 17;112(4):745-54. doi: 
10.1038/bjc.2015.15. Epub 2015 Feb 3. 
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Diversity of CD4 blood T-cell clonality predicts longer survival with CTLA4 or PD-1 checkpoint inhibition in 
advanced melanoma 
A. Arakawa1, S. Vollmer1, J. Tietze1, M. Bürdek1, M. Heppt1, C. Berking1, J. C. Prinz1 
1Ludwig-Maximilian-University, Dermatology and Allergology, Munich, Germany  

Introduction: Recognition of cancer antigens drive clonal expansion of cancer-reactive T cells, which is reflected by 
restricted T-cell receptor (TCR) repertoires. Several studies showed that pre-existing tumor-specific T cells are 
associated with better outcome of cancer patients under anti-CTLA4 or PD-1 checkpoint inhibition. 

Objectives: To understand how tumor escapes anti-tumor immunity 

Materials & methods: We analyzed tumor-associated T-cell repertoires from patients with advanced melanoma upon 
the therapeutic blockade of cytotoxic T-lymphocyte-associated protein 4 (CTLA4) or programmed cell death 1 (PD-1). 
TCR Vβ-gene spectratyping allowed us to quantify restrictions of T-cell repertoires and, further, diversities of T-cell 
clones. 

Results: Surprisingly, the blood TCR repertoires were variably restricted in CD4 and extensively restricted in CD8 T 
cells of patients with advanced melanoma, and contained clones in both T-cell fractions prior to the start of 
immunotherapy. A greater diversification especially of CD4 blood T-cell clones before immunotherapy showed 
statistically significant correlations with long-term survival upon CTLA4 or PD-1 inhibition. Analysis of TILs and 
corresponding blood available in one patient indicated that blood clonality may at least partially be related to the clonal 
expansion in the tumor microenvironment. In patients who developed severe immune-related adverse events (IrAEs), 
CD4 and CD8 TCR spectratypes became more restricted during anti-CTLA4 treatment, suggesting that newly 
expanded oligoclonal T-cell responses may contribute to IrAEs. 

Conclusion: Our data propose that the diversity of T-cell clonality in the blood may reflect broader T-cell recognition 
of tumorwhich can induce effective anti-tumor response under checkpoint inhibitions, and thus be a prognostic 
biomarker for anti-CTLA4 or PD-1 treatment. 
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Altered Metabolism in Differentially Educated NK Cell Populations 
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Introduction: Natural killer (NK) cells are important in controlling intracellular pathogens via cytotoxic action. 
Interestingly, the cytotoxic potential of an NK cell can be altered through interactions of inhibitory receptors with their 
ligands in a process called education. The NK cells receiving these inhibitory signals are termed educated and are 
more effective at killing than their uneducated counterparts but the mechanisms leading to this potentiation are still not 
fully understood. Recent work has revealed that metabolism and calcium signalling are crucial in the function of NK 
cells indicating a possible link to education. 

Objectives: We sought to find whether the education state of human NK cells was linked to their metabolic profile and 
if differences in calcium signalling were associated with education or cellular metabolism. 

Methods: Uptake of the metabolic substrates 2-NBDG and BODIPY FL C16 were compared between educated and 
uneducated NK cell populations. Both 2-NBDG, a fluorescent glucose analgoue and BODIPY FL C16, a fluorescent 
palmitate, were measured using flow cytometry. Oligomycin and 2-DG were used for blockade of oxidative 
phosphorylation and glycolysis respectively and CD107a expression was used to assess NK cell function. Calcium 
signalling was measured using fluorescent microscopy of the ratiometric calcium dye Fura-2. 
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Results: It was found that both BODIPY and 2-NBDG had increased uptake in educated compared to uneducated NK 
cells. Interestingly, comparison of NK cells educated via KIR or NKG2A showed that NKG2A educated NK cells were 
the main contributor to this difference. Metabolic blockade of oxidative phosphorylation significantly decreased the 
degranulation of NK cells with a greater decrease seen in KIR educated compared to NKG2A educated NK cells while 
only small differences were seen following blockade of glycolysis. Increased calcium flux was seen in educated NK 
cells compared to uneducated but it is yet unknown whether this difference is directly linked to metabolic changes. 

Conclusion: These results indicate that metabolism plays a role in the functional differences seen between educated 
and uneducated NK cells. They further indicate that NKG2A educated NK cells may remain more functionally 
competent than KIR educated if oxidative phosphorylation is restricted. Understanding metabolic programming in NK 
cell education may unveil future targets to manipulate NK cell function for use in a clinical setting. 
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Dietary intake regulates the circulating inflammatory monocyte pool 
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Caloric restriction is known to improve inflammatory and autoimmune diseases. However, the mechanisms by which 
reduced caloric intake modulates inflammation are poorly understood. We found that short-term fasting reduced 
monocyte metabolic and inflammatory activity and drastically reduced the number of circulating monocytes in humans 
and mice. Regulation of peripheral monocyte numbers was dependent on dietary glucose and protein levels. 
Specifically, we found that activation of the low-energy sensor 5'-AMP-activated protein kinase (AMPK) in hepatocytes 
and suppression of systemic CCL2 production by peroxisome proliferator-activator receptor alpha (PPARα) reduced 
monocyte mobilization from the bone marrow. Importantly, while caloric restriction improves chronic inflammatory 
diseases, fasting did not compromise monocyte emergency mobilization during acute infectious inflammation and 
tissue repair. These results reveal that caloric intake and liver energy sensors dictate the blood and tissue immune 
tone and link dietary habits to inflammatory disease outcome. 

 
P201 
TCAIM-induced mitochondrial cristae formation inhibits metabolic reprogramming and CD8+ T cell effector 
differentiation 
C. Iwert1, J. Kufka1, B. Sawitzki1 

1Charite - Universitätsmedizin Berlin, Institut für med. Immunologie, Berlin, Germany 

To induce full effector cell differentiation upon activation T cells need to undergo a metabolic reprogramming from 
catabolic pathways with ATP production by mainly oxidative phosphorylation towards anabolic processes for 
nucleotide, amino acid and fatty acid synthesis. To do so T cells shift to aerobic glycolysis and glutaminolysis for 
building block and ATP synthesis. This metabolic shift relies on mitochondrial cristae resolution and fission. However, 
what mechanisms control activation-induced mitochondrial dynamics is less clear. We have previously shown that the 
mitochondrial protein TCAIM (T cell activation inhibitor, mitochondrial) is highly expressed in naïve and quiescent T 
cells but downregulated upon activation and effector cell differentiation. Notably, T cells with reinforced Tcaim 
expression could not get activated or reject allogeneic skin grafts. This diminished activation was associated with 
reduced mitochondrial redistribution and mROS production, as we showed for CD4+ T cells. We now investigated 
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whether TCAIM interferes with CD8+ effector T cell differentiation too and examined the mechanism by which TCAIM 
controls mitochondrial functions. 

Flow cytometry analysis of polyclonally stimulated naïve CD8+ T cells isolated from mice with a T cell specific Tcaim 
overexpression (KI) or knockout (KO) confirmed an inhibitory role of Tcaim expression for CD8+ T cell effector 
differentiation and Granzyme-B or IFN-g production. Metabolite and RNA Seq analysis of wild type and Tcaim KI CD8+ 
T cells indicated an abrogation of activation induced metabolic shift towards glycolysis and glutaminolysis, as 
metabolites like lactic acid, serine or sphingosine as well as mRNAs of crucial anabolic regulators e.g. Ldha, Hif1a, c-
Myc or Gls2 were reduced. Interestingly, electron microscopy revealed tight cristae formation and inhibition of 
activation-induced mitochondrial fission upon Tcaim KI. In contrast, Tcaim KO caused highly fragmented mitochondria 
even in unstimulated naïve cells. To examine how TCAIM controls mitochondrial dynamics we performed combined 
co-immunoprecipitation and MS analysis and found proteins involved in cristae formation and mitochondrial fusion 
(e.g. MIC60, SAM50) as TCAIM interaction partners. 

Taken together, we identified activation-induced TCAIM downregulation as an important mechanism for induction of 
mitochondrial cristae dissolution and fission, and thus metabolic reprogramming during effector T cell differentiation. 

 
P202 
Leptin induces TNFa-dependent inflammation in acquired generalized lipodystrophy and combined Crohns 
disease 
J. Ziegler1,2, C. Boettcher1,2, R. Glauben2, B. Siegmund2, C. Weidinger1,2 
1Charité, Berlin, Germany 
2Charité, Gastroenterologie, Berlin, Germany 

Introduction: Leptin, a fat-derived adipokine, has been suggested to modulate intestinal inflammation in mice. 
However, clinical evidence regarding its immune stimulatory potential in human Crohn"s disease remains sparse. 

Objectives and methods: We here describe a case of a 21-year-old patient with the solitaire combination of acquired 
generalized lipodystrophy and combined Crohn"s disease (AGLCD) featuring a complete lack of visceral and 
subcutaneous adipose tissue, absent leptin production and severe intestinal inflammation, who received daily 
injections with 2.5 mg recombinant N-Methionylleptin (rLeptin). Using mass and flow cytometry, immunohistochemistry 
as well as metabolic Seahorse analyses, we characterized the in vivo effects of rLeptin substitution on the patient"s 
immune cell composition and function and compared our results to a cohort of healthy donors and Crohn"s disease 
patients. 

Results: Deep immune profiling by mass and flow cytometry revealed extensive functional and metabolic changes in 
the immune cell compartment of the AGLCD patient when compared to healthy controls or patients with Crohn"s 
disease. Substitution with recombinant leptin altered the immune cell metabolism, differentiation and function of 
human T, NK and myeloid cells ultimately resulting in increased TNFa production and aggravating Crohn"s disease in 
the AGLCD patient, which could be reversed by anti-TNFα therapy 

Conclusions: Our results suggest that leptin might play a crucial role in human immune cell homeostasis and 
contributes to intestinal autoimmunity in a TNFα-dependent manner. 
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AhR-driven immunometabolic program in type-1 dendritic cells restrains antitumor responses 
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1University of Perugia, Experimental Medicine, Perugia, Italy 
2Washington University in St. Louis, School of Medicine, of Pathology and Immunology, St. Louis, United States 

Introduction: The immune system has a key role in controlling tumor initiation and growth. Conventional dendritic 
cells (DCs) are immune cells critical for innate and adaptive immune responses, and they include cDC1 and cDC2 
subtypes. cDC1s are critical for CD8+ T-cell priming early in an antitumor response, and this function is affected by 
environmental signals. The transcription factor Aryl hydrocarbon Receptor (AhR) is an environmental "sensor" of 
specific metabolites, both endogenous and exogenous in nature, via association with other cell-intrinsic transcription 
factors. Emerging data have shed light on an unexpected role of AhR in fostering tumor escape mechanisms.  
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Objectives: We assessed the impact of AhR deletion in cDC1 on the immune response to tumors.  

Materials & methods: cDC1 were differentiated from C57BL/6J bone marrow cells after FLT3L treatment for 9 days. 
Cytokine production in cDC1 and in cDC1–CD8+ T-cell co-coltures was analyzed by intracellular staining. Ahrfl/fl XCR1-
Cre and Ahrfl/fl control mice were inoculated subcutaneously with fibrosarcoma tumor cell line. Tumor growth was 
monitored daily for 30 days.  

Results: Whole genome analysis revealed that AhR is expressed in mature CD24+CCR7+ cDC1 to greater extent than 
in cDC2 and pDCs. In particular, in mature cDC1, AhR in combination with the cDC1-specific factor IRF8 drived the 
expression of immunosuppressive indoleamine 2,3-dioxygenase (IDO1). Ido1 promoter analysis revealed two AICEs 
(AP1-IRF Composite Elements) motifs, confirmed by ChIP-seq studies as capable of binding IRF8 in cDC1. Selective 
genome editing of AICE1 and AICE2 motifs by CRISPR CAS9 technology suppressed IDO1 expression in cDC1, 
confirming that these two elements were required for IDO1 expression in mature cDC1. Accordingly, AhR deletion in 
cDC1 abrogated IDO1 expression. Surprisingly, we found that deficiency of either Ahr-/- or Ido1-/- in CCR7+ cDC1 
strongly potentiated IL-12 and TNF-α productions by cDC1. Therefore, in a cDC1–T CD8+ co-colture system, we 
demonstrate that Ahr deletion in cDC1 greatly increases IFN-γ, Granzyme B and Perforin production. Notably, in an in 
vivo mouse model, selective AhR deletion in XCRI expressing cDC1 accelerated spontaneous immune rejection of an 
otherwise progressive fibrosarcoma cell line.  

Conclusion: Overall, these data point to AhR as a new immune inhibitory target in cDC1, which can be targeted 
pharmacologically to overcome immune tolerance and resistance to immunotherapy. 
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Why do not all end-stage kidney disease patients get gout? Hyperuricemia impairs β2 integrin-mediated 
neutrophil migration. 
Q. Ma1, R. Immler2, M. Pruenster2, M. Honarpisheh1, M. Lindenmeyer1,3, M. Sellmayr1, C. Böhland4, M. Sperandio2, H. 
J. Anders1, S. Steiger1 
1Medizinische Klinik und Poliklinik IV, Klinikum der Universität München, Nephrologisches Zentrum, Münich, Germany 
2Klinikum LMU Munich, Walter-Brendel-Center of Experimental Medicine Biomedical Center, Munich, Germany 
3University Medical Center Hamburg-Eppendorf, Department of Medicine, Hamburg, Germany 
4Klinikum LMU Munich, Department of Radiation Oncology, Munich, Germany 

Question: Acute gouty arthritis is triggered by the deposition of monosodium urate (MSU) crystals in joints, inducing 
an acute inflammatory response, which is characterized by the infiltration of neutrophils. Elevated serum uric acid (UA) 
levels, known as hyperuricemia (HU), are common in patients with chronic kidney disease (CKD), a major risk factor 
for gouty arthritis. In addition, only a minority of patients with advanced CKD-related HU experiences gouty arthritis. 
We hypothesized that HU affects neutrophil chemotaxis in acute gouty arthritis during renal failure. 

Methods: Mice study: Six week old Alb-creERT2/Glut9lox/lox (ki/ki) or Glut9lox/lox without active cre (control) mice 
were injected with tamoxifen and placed on a chow or high-fat diet with inosine. After 22 days, all the mice received an 
intrascrotal injection of MSU crystals per mouse 4 hours prior to exteriorization of the cremaster muscle. Rolling flux 
fraction, leukocyte adhesion and rolling velocities were analyzed as well as extravasated leukocytes counted on HE 
stained cremaster muscles. Human study: Human neutrophils were isolated from healthy individuals and pre-
incubated with or without soluble uric acid (sUA) prior to stimulation with human CXCL8. The expression levels of 
LFA-1, MAC-1 and mAB24 (one b2 integrin activation marker) were quantified by flow cytometry. 

Results: Mice study: After 22 days, all ki/ki mice fed with inosine developed HU. Only mice on high fat diet developed 
HU+CKD. Intravital microscopy revealed that HU mice have an increased leukocyte rolling velocity in vessels, a 
reduced leukocyte intravasal adhesion and extravasation compared to healthy mice. These effects were even more 
amplified in HU+CKD mice. Human study: In blood neutrophils isolated from healthy individuals, sUA impaired 
CXCL8 induced β2 integrin activation. 

Conclusions: Our data shown HU and CKD synergistically modulate leukocyte rolling, adhesion, and extravasation 
towards the site of MSU crystal-induced inflammation. And one molecular mechanism is sUA-induced impaired β2 
integrin expression on neutrophils and prevents neutrophil activation. This might be a molecular explanation for the 
previously unexplained clinical phenomenon of an unexpectedly low prevalence of gouty arthritis despite persistent 
HU in CKD. 
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RelA/NF-kB and STAT3 transcription factors cooperate in trans-activating the human IL-17A proximal 
promoter in response to CD28 individual stimulation.  
M. Kunkl1, M. Mastrogiovanni1,2, N. Porciello3, S. Caristi1, E. Monteleone4, S. Arcieri5, L. Tuosto1,6 
1Sapienza University, Biologia e Biotecnologie Charles Darwin, Rome, Italy 
2Pasteur Institute, Department of Immunology, Paris, France 
3Sir William Dunn School Of Pathology, University of Oxford, Oxford, United Kingdom 
4University of Torino, Department of Molecular Biotecnology and Healt Sciences, Torino, Italy 
5Sapienza University, Dipartimento di Scienze Chirurgiche, Rome, Italy 
6Istituto Pasteur Italia-Fondazione Cenci Bolognetti, Rome, Italy 

Introduction CD28 is an important costimulatory receptor for T lymphocytes that, in humans, may delivers TCR-
independent signal leading to the up-regulation of pro-inflammatory cytokines. We have recently reported that CD28 
autonomous signalling induces the expression of IL-17A in peripheral CD4+ T lymphocytes from healthy donors, 
Multiple Sclerosis and type 1 diabetes patients. Objectives Due to the relevance of IL-17A in the pathophysiology of 
several inflammatory and autoimmune diseases, the aim of this work was to characterize the mechanisms and 
signalling mediators responsible for CD28-induced IL-17A expression. 

Patients & methods Primary CD4+ T cells isolated from the peripheral blood of healthy donor (HD) were stimulated 
with agonistic anti-CD28 antibodies and the expression of IL-6 and IL-17A (Real-time PCR, ELISA), the nuclear 
translocation of tyrosine phosphorylated STAT3 (pSTAT3) and RelA/NF-kB (western blotting) as well as their specific 
recruitment on the human IL-17A proximal promoter (chromatin immunoprecipitation, ChIP assays) were analysed. 

Results: CD28-mediated up-regulation of IL-17A gene expression depends on RelA/NF-kB and IL-6-associated 
STAT3 transcriptions factors.  In particular, we found that CD28-activated RelA/NF-kB induces the expression of IL-6 
that, in a positive feedback loop, mediates the activation and nuclear translocation of pSTAT3. pSTAT3 in turn 
cooperates with RelA/NF-kB by binding specific sequences within the proximal promoter of human IL-17A gene, thus 
inducing its expression. Finally, by using specific inhibitory drugs, we also identified class 1A phosphatidylinositol 3-
kinase (PI3K) as a critical upstream regulator of CD28-mediated RelA/NF-kB and STAT3 recruitments and trans-
activation of IL-17A promoter. 

Conclusion: Our findings reveal a novel mechanism by which human CD28 may amplify IL-17A expression in human 
T lymphocytes and provide biological bases for immunotherapeutic approaches targeting CD28-associated class 1A 
PI3K to dampen IL-17A- mediated inflammatory response in autoimmune/inflammatory disorders. 
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Self-RNA sensing and signaling-independent anti-influenza activity of the pathogen recognition receptor RIG-
I: novel targets for antiviral intervention strategies 
B. Rupf1, A. Kaufmann1, S. Bauer1 
1Institute for Immunology, Marburg, Germany 

Introduction: Influenza A virus (IVA) infections cause substantial morbidity and mortality during seasonal and 
pandemic outbreaks worldwide. However, established antiviral therapeutics are of limited efficacy. RIG-I is a 
cytoplasmic virus sensor recognizing IVA dsRNA structures. Activated RIG-I triggers IFN signaling (IS) and hence 
antiviral actors like the oligoadenylate-synthetase (OAS) - RNase L system. 

Objectives: A K270A point mutation (PM) in human RIG-I mediates the inactivation of its IS ability, while its ability to 
compete with the viral polymerase remains (Weber et al., 2015). To investigate the impact of the two antiviral RIG-I 
functions in an IVA infection in vivo, we have created two mouse strains: with a RIG-I PM (K271A) and RIG-I 
deficiency (KO), respectively. 

Secondly we hypothesize that IFN mediated downstream activation of RNase L leads to formation of self-RNA 
fragments which enhance RIG-I – IS via a positive feedback loop. These fragments have the potential to serve as new 
adjuvants for IVA therapy. 
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Methods: The RIG-I PM and KO mice were generated with CRISPR/Cas9 on a C57BL/6J background by the LTK at 
the university of Zurich. We bred homozygote mice and investigated IS with ELISA and RIG-I protein integrity. 

For investigation of RNase L activity, we use in vitro RNA degradation assays with cell lysates. For RNase L 
activation, we use the natural activator 2"-5" OA or the Glycolysis intermediate F-1,6-bP (Suhadolnik et al. 1990), 
which suggests a link between Glycolysis and RNase L activity. RNA integrity is investigated with agarose gel 
electrophoresis and RIG-I – IS induction by RNA with an IFNβ reporter gene assay. 

Results: We bred homozygote mice of both lines which show no markedly health restrictions. Importantly, the RIG-I 
PM leads to an ablation of RIG-I mediated IS. 

Further, we found that RNase L from cell lysates mediates RNA degradation. Resulting RNA enhances the activity of 
an IFNβ reporter. 

Conclusion: We established a RIG-I PM mouse with altered RIG-I - IS. Mice will be infected with different IVA strains 
and variation in the antiviral activity of RIG-I will be validated by histologic and molecular-biologic methods. 

Secondly, we can show that RNase L activation via F-1,6-bP in cell lysates and intracellular leads to RNA 
degradation. Resulting RNA has the ability to stimulate RIG-I – IS, supporting the existence of a positive feedback 
loop and a link between metabolism and RNase L activation. 
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A highly conserved tyrosine residue within the SH2 domain of Lck regulates T-cell development and 
activation 
M. Kästle1, C. Merten1, L. Simeoni1, B. Schraven1 
1Institute of Molecular and Clinical Immunology, Otto von Guericke University Medical Faculty, Health Campus , 
Magdeburg, Germany 

Introduction: Upon TCR engagement, the Src-family kinase Lck phosphorylates the ITAMs of the TCR, thereby 
initiating signaling events required for T-cell activation and T-cell development. It is textbook knowledge that regulation 
of Lck activity occurs via phosphorylation of two critical tyrosine residues, Y394 and Y505. Phosphorylation of Y505 is 
controlled by the protein tyrosine kinase Csk and the tyrosine phosphatase CD45. Phosphorylation of Y505 by Csk 
induces an intramolecular interaction between pY505 and the SH2 domain of Lck, thus generating a "closed" and 
inactive enzyme. Conversely, dephosphorylation of Y505 by CD45 and trans-auto-phosphorylation of Y394 "opens" 
and activates Lck. In addition to these two well-characterized tyrosine residues, Lck possesses a third highly 
conserved tyrosine, Y192, located within the SH2 domain whose precise function in T cells is unknown. Recently, it 
has been proposed that phosphorylation of Y192 alters the association between Lck and CD45 thereby leading to Lck 
inactivation in Jurkat T cells due to hyperphosphorylation of negative regulatory Y505 (Courtney et al., Mol Cell, 67: 
498ff, 2017). 

Objectives: Aim of the study was to assess the in vivo function of Y192 in non-transformed T cells. 

Materials & methods: LckY192E and LckY192F knock-in mice were generated in which we assessed thymic 
development, the cellular composition of the secondary lymphatic organs and TCR-mediated signaling events. 

Results: Whereas, LckY192F knock-in mice showed no alteration of T-cell maturation and function, LckY192E knock-in 
mice displayed a severe block of thymic development (at DN3) and severely impaired TCR-mediated signaling (similar 
to Lck-Ko mice). Despite an unaffected subcellular localization, co-immunoprecipitation studies further showed an 
impaired binding of LckY192E to CD45 (likely being responsible for hyperphosphorylation of Y505). Surprisingly 
however, in vitro kinase assays revealed normal kinase activity of the LckY192E mutant. 

Conclusion: Taken together, our data suggest that despite being hyperphosphorylated on Y505 (and hence 
presumably believed to be closed and inactive) and despite being incapable to initiate TCR signaling the Y192E Lck 
mutant still retains its kinase activity. Hence, altered interactions with signaling components (e.g. the TCR) might 
underlie the severe signaling defect of LckY192E T cells. Thus, studies are currently underway to assess the LckY192E 
interactome in resting and activated T cells. 
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Inhibition of cross-talk of JAK- and MAPK- pathways in monocytes by small molecule JAK-inhibitors renders 
their cellular function  
F. Cordes1,2, E. Lenker1, D. Föll1, G. Varga1 
1University Hospital Muenster (UKM), Pediatric Rheumatology and Immunoogy, Muenster, Germany, Germany 
2University Hospital Muenster (UKM), Dep. of Gastroenterology, Med. B, Muenster, Germany 

Introduction. Monocytes are immunological key players bridging natural and acquired immunity. JAK2 is the central 
regulator of GM-CSF-signaling in monocytes, supporting anti-inflammatory programming. JAK/STAT-blockade by new 
small molecule inhibitors promises new treatment options in inflammatory disease, but in parallel, also impacts 
monocyte biology. 

Objectives: In this study, inhibition of JAK2-dependend pathways and their consequence on monocytic functions 
were investigated. The goal was to detect side effect mechanisms of JAK inhibitor use. 

Material and Methods: Healthy human primary monocytes were analyzed for cytokine expression and phenotype 
after stimulation with GM-CSF and pre-treatment with non-toxic dosages of 1–1000 nM of JAK inhibitor tofacitinib. 
Furthermore, dose-dependent inhibition of JAK/STAT-phosphorylation and cross-talk to MAPK-signaling in monocytes 
was investigated. Subsequently monocyte capacity to induce Foxp3+ regulatory T-cells in co-cultures with autologous 
naïve T-cells was analyzed. 

Results: GM-CSF-activated monocytes induce Foxp3+ Tregs when co-cultured with autologous naïve T-cells. Pre-
incubation of monocytes with tofacitinib up to 100 nM supports this anti-inflammatory program, illustrated by reduced 
TNFα and IL-6 secretion, and up-regulation of mannose receptor CD206. Dosage above 1000 nM tofacitinib 
abrogates anti-inflammatory program in monocytes, still inhibiting TNFα and IL-6, but also inhibiting induction of Tregs 
in co-culture. Analyzing signaling pathways during tofacitinib treatment of monocytes reveals that above 1000 nM 
tofacitinib, GM-CSF-induced JAK2 activation is completely blocked. Furthermore, activation of STAT5 and MAPK 
pathways via ERK1/2 and p38 MAPK are also blocked revealing intense cross-talk activation in monocytes by GM-
CSF-signaling through JAK2. 

Conclusion. Small molecule inhibitors of JAK pathways are attractive treatment options for chronic inflammatory 
diseases because they can block many cytokines in parallel. Tofacitinib e.g. dose-dependently facilitates 
reprogramming of monocytes to a more regulatory phenotype. Dosage above 1000 nM reverts this beneficial effect at 
least in monocytes and clinical use will reveal whether clinical side effects will arise. 
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Macrophage phosphoproteome analysis reveals MINCLE-dependent and -independent mycobacterial cord 
factor signaling 
M. Hansen1, J. Peltier1,2, B. Killy1, M. Trost2, R. Lang1 
1Universitätsklinikum Erlangen, Klinische Mikrobiologie, Immunologie und Hygiene, Erlangen, Germany 
2Newcastle University, Newcastle, Germany 

Immune sensing of Mycobacterium tuberculosis relies on recognition by macrophages. Mycobacterial cord factor, 
trehalose-6,6"-dimycolate (TDM), is the most abundant cell wall glycolipid and binds to the C-type lectin receptor 
(CLR) MINCLE. To explore the kinase signaling linking the TDM-MINCLE interaction to gene expression, we 
employed quantitative phosphoproteome analysis. TDM caused upregulation of 6.7% and suppressed 3.8% of the 
14,000 phospho-sites identified on 3727 proteins. MINCLE-dependent phosphorylation was observed for canonical 
players of CLR signaling (e.g. PLCg, PKCd), and was enriched for PKCd and GSK3 kinase motifs. MINCLE-
dependent activation of the PI3K-AKT-GSK3 pathway contributed to inflammatory gene expression and required the 
PI3K regulatory subunit p85a. Unexpectedly, a substantial fraction of TDM-induced phosphorylation was MINCLE-
independent, a finding paralleled by transcriptome data. Bioinformatics analysis of both datasets concurred in the 
requirement for MINCLE for innate immune response pathways and processes. In contrast, MINCLE-independent 
phosphorylation and transcriptome responses were linked to cell cycle regulation. Collectively, our global analyses 
show substantial reprogramming of macrophages by TDM and reveal a dichotomy of MINCLE-dependent and -
independent signaling linked to distinct biological responses.     
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Identification of monoallelic IRF2BP2 variants in a CVID cohort  
C. Schröder1,2, N. Camacho Ordonez3, B. Grimbacher3, R. E. Schmidt1,2, F. Atschekzei1 
1Hannover Medical School, Clinical Immunology and Rheumatology, Hannover, Germany 
2Hannover Biomedical Research School, Hannover, Germany 
3Center for Chronic Immunodeficiency, Freiburg, Germany 

Background: IFN regulatory factor 2 binding protein 2 (IRF2BP2) was identified as an IRF-2-dependent 
transcriptional corepressor binding to the C-terminal repression domain of IRF2. IRF2BP2 also could bind to the 
C-terminus of nuclear factor of activated T cells (NFAT1) and act as a regulator of NFAT-responsive genes 
transcription. IRF2BP2 was described as an important transcriptional cofactor regulating various biological systems 
including cell cycle, apoptosis, immune responses, cell differentiation, inflammation and angiogenesis. More recently, 
it has been shown that IRF2BP2 mutations could cause autosomal-dominant common variable immunodeficiency 
(CVID). CVID as a syndrome comprises a heterogeneous group of diseases, characterized by recurrent infections due 
to significant hypogammaglobulinemia. 

Methods: Whole exome sequencing and targeted next-generation sequencing was performed with genomic DNA 
isolated from whole blood. 

Results: In our study we identified four novel monoallelic IRF2BP2 variants in five patients within a CVID cohort. 
Novel monoallelic missense mutations were detected in one male patient (c.352C>T; p.P118S) and two affected 
sisters from non-consanguineous parents (c.1645T>G; p.C549G). One patient was identified with a stop-gain mutation 
(c.1615_1616delinsT; p.K539Yfs*41), which is predicted to cause a truncation of protein length due to a premature 
termination of translation. Another patient harbored an in-frame deletion variant (c.293_295delAGC; p.Q94del). 

Conclusions: We identified novel IRF2BP2 mutations in a family with autosomal dominant CVID and in three 
sporadic CVID cases. Monoallelic IRF2BP2 variants may cause monogenic CVID with different clinical manifestations 
and onset. 

This study was supported by DZIF TTU 07.801 (German Centre for Infection Research) and MWK (Ministerium 
für Wissenschaft und Kultur), COALITION TP 11. 

Key words: Common variable immunodeficiency, whole exome sequencing, next-generation sequencing, primary 
antibody deficiency, IRF2BP2 
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Back signaling of HLA class I molecules and T/NK cell receptor ligands in epithelial cells reflects the 
rejection-specific microenvironment in renal allograft biopsies 
F. Wandrer1, J. Egelkamp1, E. Chichelnitskiy1, J. Kuehne1, R. Bellmas Sanz1, J. H. Bräsen2, J. Schmitz2, K. Hake1, K. 
Daemen1, J. Keil1, S. Iordanidis1, K. Katsirntaki1, A. Akhdar1, C. Neudörfl1, H. Haller3, C. Blume3, C. Falk1 
1Medizinische Hochschule Hannover, Institute of Transplant Immunology, Hannover, Germany 
2Medizinische Hochschule Hannover, Institute of Pathology, Hannover, Germany 
3Medizinische Hochschule Hannover, Department of Nephrology and Hypertension, Hannover, Germany 

Question: During the last years, the diverse harmful mechanisms of donor-specific antibodies (DSA) have been 
studied towards endothelial cells. However, the role of kidney epithelial tubulus cells was less examined and may be 
underestimated despite their potential contact to DSA and infiltrating T and NK cells during antibody-mediated (ABMR) 
or T-cell-mediated rejection (TCMR) post kidney transplantation. Therefore, we investigated proximal tubular epithelial 
cells (PTEC) following stimulation via HLA class I and the ligands CD155 or CD166, which possess own signal-
transducing capacities and, hence, may mediate back signaling after NK/T cell encounter or DSA ligation. 

Results: Upon stimulation with αHLA, αCD166 or αCD155 mAb, PTEC secreted cytokines and chemokines i.e. IL-6, 
CXCL1,8,10, CCL-2 and sICAM1 (all p<0.05). This back signaling response was not suppressed by clinically 
approved immunosuppressive drugs or other conventional pathway inhibitors. Upon co-culture with T and NK cells, 
PTEC secreted chemokines such as CCL2, CXCL9, CXCL10 and the cytokine IL-6 as well as sICAM-1 as result of 
this contact-dependent back signaling. Simultaneously, modulation of the CD155 receptor CD226 and the CD166 
receptor CD6 was observed in CD4+, CD8+ T cells as well as NK cells indicating direct ligand/receptor interactions. 
Furthermore this PTEC response was compared to the cytokine/chemokine microenvironment of BANFF-classified 
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kidney biopsies. Rejection, especially ABMR, was associated with a distinct cytokine milieu, guided by significantly 
higher levels of chemokines (CXCL9, CXCL10, CCL5, all p<0.05). Histological analyses confirmed the expression of 
CD155 and CD166 in renal epithelial cells located at distal or proximal tubuli, respectively. 

Conclusion: Our results indicate a contribution of PTEC back signaling to antibody-mediated rejection via chemokine 
release and contribute to a better understanding of the pathomechanisms involved in kidney allograft rejection. 
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Filamin A phosphorylation at serine 2152 by the serine/threonine kinase Ndr2 controls TCR-induced LFA-1 
activation in T cells  
C. Mix1, N. Waldt1, A. Seifert1, Y. E. Demiray2, P. Reichardt1, A. Reinhold1, C. Freund3, A. J. Müller1, B. Schraven1, O. 
Stork2, S. Kliche1 
1University Hospital Magdeburg, Otto von Guericke University Magdeburg, Institute for Molecular and Clinical 
Immunology, Magdeburg, Germany 
2Otto von Guericke University Magdeburg, Institute of Biology, Department of Genetics & Molecular Neurobiology, 
Magdeburg, Germany 
3Freie Universität Berlin, Institut für Chemie und Biochemie, Protein Biochemistry group, Berlin, Germany 

Introduction: The integrin LFA-1 (CD11a/CD18) plays a critical role in the interaction of T cells with antigen 
presenting cells (APCs) to promote lymphocyte differentiation and proliferation. This integrin is present in either the 
inactive closed or the open active conformation. Three intracellular binding partners of LFA-1, i.e. Filamin A (FLNa), 
Kindlin-3 and Talin have been reported to regulate inside-out-signaling of LFA-1 in T cells. 

Objectives: The current model of LFA-1 activation proposes that in non-activated T cells FLNa is bound to LFA-1 
keeping the integrin in the closed conformation. Upon TCR-stimulation, FLNa dissociates from CD18 and Talin and 
Kindlin-3 are recruited to the plasma membrane and interact with LFA-1 to promote the open conformation. Thus, the 
dissociation of FLNa from LFA-1 appears to be critical step in this activation process. However, the molecular 
mechanism how the release of FLNa from CD18 is controlled is not very well understood. 

Methods: To address the functional importance of Ndr2 for TCR-mediated LFA-1 activation, Jurkat T cells were 
transfected with suppression/re-expression plasmids that knock down endogenous Ndr2 and simultaneously re-
express wild type or kinase dead mutant of this kinase to perform high affinity LFA-1 binding-, adhesion- and 
conjugation assays, Western blot analysis and immunoprecipitation studies. CD4+ T cells were isolated from WT and 
Ndr2-deficient mice to perform adhesion assays, Western blot analysis and to study the upregulation of CD69 upon 
TCR-stimulation. 

Results: We identified FLNa as a substrate of Ndr2 kinase. We demonstrated that Ndr2 phosphorylates FLNa at 
serine 2152 (S2152) upon TCR-triggering. We showed that Ndr2-dependent phosphorylation of FLNa at S2152 
releases the binding of this molecule from the closed conformation of LFA-1, thus allowing the TCR-mediated 
association of Talin and Kindlin-3 to the cytoplasmatic domain of CD18. Our data suggest that phosphorylation of 
FLNa at S2152 by Ndr2 is a critical step in TCR-mediated LFA-1 activation. 

Conclusion: Ndr2-dependent phosphorylation of FLNa at S2152 seems to be the initial step of LFA-1 activation to 
switch from the closed to the open high affinity conformation of this integrin required for ligand binding (see Fig. 1). 
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Figure 1 
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Tumor-derived exosomes influence the activity of neutrophils in head-and-neck cancer. 
M. Domnich1, M. Rist1, I. Spyra1, S. Lang1, S. Ludwig1, J. Jablonska1 
1University Hospital Essen, Ear, Nose, and Throat Clinic, Essen, Germany 

Introduction. Tumor-derived exosomes (TEX) can be responsible for the reprogramming of immune cells. We could 
previously show that neutrophils can influence tumor angiogenesis and regulate anti-tumor immune responses 
(presentation of tumor Ags or immune suppression). Accumulation of neutrophils in head-and-neck cancer (HNC) was 
shown to correlate with a poor prognosis. However, it is not entirely clear how tumorigenic activity of neutrophils is 
regulated. Possibly, TEX play a role in this process. 

Objectives. We aimed to understand the role of TEX in the regulation of tumorigenic activity of neutrophils. Proteins 
associated with TEX should be identified to establish biomarkers that can facilitate patient diagnosis/prognosis, but 
also to identify molecules that could be targeted therapeutically. 

Materials & methods. Exosomes were isolated and purified. Global proteomics analysis of exosomes was done to 
reveal their protein content. In addition, flow cytometry of exosomes was performed.For functional studies, PMNs were 
isolated from healthy donors and incubated with exosomes from HNC patients and healthy controls. The activity and 
survival of neutrophils was monitored. The material was taken for qPCR and western-blot analysis. 

Results and discussion. We observed significant elevation of exosome content in HNC patient blood, compared to 
healthy individuals. Moreover, the amount of exosome associated proteins was higher in patients. Using flow 
cytometry, we confirmed the presence of surface markers involved in the regulation of immune responses, such as 
ICAM1 or PDL1, on exosomes. We expect that the interaction of such exosomes with neutrophils supports their 
apoptosis and inhibits their cross-presentation activity. This is in agreement with the results showing elevated 
apoptosis of neutrophils after their incubation with patient exosomes, as compared to healthy exosomes. Of note, we 
observed that after incubation of TEX with neutrophils, the majority of exosomes was internalized. This suggest that, 
tumor Ags that are presented by neutrophils could be delivered by exosomes. 

Conclusion. Our preliminary studies show that TEX can modulate the functionality of neutrophils in cancer. More 
studies are needed to understand mechanisms that are involved in this process. Targeted inhibition of TEX-mediated 
stimulation of pro-tumor neutrophils might be a novel therapeutic approach in HNC. 
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Introduction: Signaling through the B cell receptor (BCR) is required for development and activation of B cells and is 
pivotal for humoral adaptive immunity. The BCR is composed of a membrane-bound immunoglobulin recognizing its 
antigen and an Igα/Igβ dimer that enables signal transmission. While developing B cells solely express a BCR of the 
IgM isotype, mature B cells co-express IgD. Although IgM and IgD can in vivo largely compensate for the loss of each 
other, their dual expression is highly conserved through evolution. Despite decades of research on BCR signaling, 
central questions - such as IgD's distinct funtion - remain elusive. It is thus vital to get off the beaten path and explore 
antigen receptor signaling using unbiased and global approaches. 

Objectives: This project aims to establish mass spectrometry-based readout systems that enable comprehensive, 
global and unbiased analysis of BCR signaling. This new methodology is being applied to revisit the elusive function of 
IgD as well as the translocation of novel effector proteins to the nucleus as unsolved mysteries of BCR signal 
transduction. 

Methods: To enable direct comparison of IgD and IgM, B cell lines were generated which either express an IgD or 
IgM BCR with identical affinity for the model antigen NIP. Global BCR-induced signal transduction was compared on 
the pYome and Ser/Thr GPome-level using SILAC mass spectrometry. SILAC MS was also utilized to discover novel 
BCR-induced protein translocation events. To this end, pure nuclear and cytosolic extracts of stimulated B cells were 
analysed, revealing the BCR-induced "translocatome". 

Results: Key players of proximal and downstream signaling are phosphorylated to equal extents upon induction of the 
IgM and the IgD BCR. We confirmed these findings on the phosphoproteome level: While mapping a total of >2500 
phosphosites, stimulation of IgM vs. IgD shows statistical correlation of >95%, further affirming the similarity of their 
response. Moreover, proteomic mapping identified several potential novel players in distal signal transduction which 
stably translocate to the nucleus upon BCR stimulation. 

Conclusion: We are applying a novel and unbiased MS-based methodology to comprehensively investigate the BCR 
signaling cascade on the global genome-wide scale. This work contributes to our understanding of isotype-specific 
BCR signaling and offers new insights on the transcriptional regulation by novel nuclear effectors downstream of the 
BCR. 

 
P217 
Identification and characterization of single exosomes by high-resolution spectral flow cytometry 
C. Flynn1, B. Höchst1, P. Knolle1 
1Institute of Molecular Immunology and Experimental Oncology, Technische Universität München, München, Germany 

Introduction: Exosomes are small lipid vesicles secreted from almost all cell types including infected and tumour 
cells. They carry proteins, RNA and DNA from their cell of origin which they can transfer to cells taking up exosomes. 
Due to this feature, exosomes have been identified as diagnostic parameter in many different disease entities. 

Objectives: Due to their size of 30-150 nm, characterization of exosomes is restricted to bulk-analysis methods like 
Western blotting, ELISA or by bead-based clustering of exosomes followed by flow cytometry so far. Due to these 
restrictions single event information is lost, and different exosome populations cannot be distinguished. In this project 
we aim to analyse exosomes as single events therefore establishing a flow cytometry-based method for detection and 
characterization of single exosomes. 

Materials & methods: Exosomes from cell-culture supernatant of tumour cells and blood obtained from healthy 
humans were stained using antibodies against the exosomal surface markers CD81, CD63, HLA-ABC and CD41 and 
analysed with a spectral flow cytometer with improved resolution characteristics. To verify the presence of exosomes 
we intend to perform electron microscopy and Western blotting of exosomes enriched by ultracentrifugation. 

Results: High-resolution spectral flow cytometry detecting exosomes down to a size of 100 nm allowed to 
quantitatively detect marker expression on single exosomes. We could analyse single exosomes which showed a 
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homogenous fluorescence intensity for individual markers, such as CD81 or MHC class I. However, in contrast to 
previous reports, the exosomes were negative for CD63 in our setting. 

Conclusion: Here we reveal that high-resolution spectral flow cytometry has the capacity to resolve single exosomes 
thereby identifying distinct exosome populations that will be instrumental to improve their use in diagnosis of chronic 
inflammation and cancer. 
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The role of canonical wnt signaling pathway in neonatal and adult human CD8+ T cells 
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Calanis1, R. G. Labastida Conde1, O. B. Aguilar Luviano1, O. Ramírez Pliego1, S. Spicuglia2, B. Lino-Alfaro3, A. 
Chagolla López3, L. E. González de la Vara3, M. A. Santana1 
1Universidad Autónoma del Estado de Morelos, Centro de Investigación en Dinámica Celular, Cuernavaca, Mexico 
2Université Aix-Marseille, TAGC Inserm U 1090, Marseille, France 
3Instituto Politecnico Nacional, Proteomics, Irapuato, Mexico 

Introduction: Wnt signaling pathway is an important regulator of cell proliferation and differentiation.  In CD8+ T cells, 
this pathway is activated during differentiation into memory, but not effector cells.  

Question: Is the wnt signaling pathway important for cell fate (proliferation vs differentiation) in neonatal and adult 
CD8+ T cells? 

Methods: We purified CD8+ T cells by negative selection. Cells were stimulated with wnt3a, Protein complexes 
associated with beta catenin were identified by proteomics.  Chromatin immunoprecipitation, western blot and RT-
qPCR were also used. 

Results:  We characterized the protein-complexes associated with beta-catenin in neonatal and adult CD8+ T cells 
after stimulating this pathway with wnt3A. Although 88% of the recruited proteins were conserved, the differentially 
recruited proteins established different complexes in adult and neonatal cells. In adult cells, proteins associated with 
beta-catenin were involved in cell signaling and immunological functions, whereas in neonatal cells, they were linked 
metabolic functions and proliferation. Wnt3a stimulation induced the expression of Wnt11 in adult cells and Wnt5a in 
neonatal cells, suggesting a putative connection with planar polarity and Wnt/Ca2+ non-canonical pathways, 
respectively.  The transcriptional coactivators p300 and CBP were also differentially recruited by beta-catenin in 

neonatal and adult cells, suggesting the participation of the wnt/beta-catenin pathway in the higher self‐renewal 
capacity of the neonatal cells and memory commitment in those of adults. In support to this idea, beta-catenin was 
more recruited to the promoters of proliferation and cell renewal genes in neonatal cells and in differentiation genes in 
the adult cells. 

Conclusions: Our results suggest a role of the wnt/beta-catenin pathway as a cellular switch in CD8+ T Cells, 
controlling proliferation or differentiation. 

 
P219 
CD28 and associated class 1A PI3K regulates the glycolytic metabolic program associated to pro-
inflammatory T cell responses in Multiple Sclerosis 
M. Kunkl1,2, M. Sambucci3, S. Ruggeri4, C. Amormino1,2, S. Caristi1, C. Gasperini4, L. Battistini3, L. Tuosto1,2 
1Sapienza University, Biologia e Biotecnologie Charles Darwin, Roma, Italy 
2Istituto Pasteur Italia-Fondazione Cenci Bolognetti, Roma, Italy 
3IRCC Santa Lucia Foundation, Neuroimmunology Unit, Rome, Italy 
4S.Camillo/Forlanini Hospital, Department of Neuroscience, Rome, Italy 

Introduction CD28 is a crucial costimulatory receptor necessary for full T cell activation. One important contribution of 
CD28 to T cell activation relies on its ability to regulate T cell metabolism by enhancing nutrient uptake, aerobic 
glycolysis and anabolic pathways. Indeed, CD28 binds class 1A PI3K that in turn recruits and activates the 
PDK1/Akt/mTOR pathway. We have recently found that CD28 stimulation strongly up-regulates the expression of 
cytokines related to the Th17 cell phenotype in relapsing-remitting multiple sclerosis (RRMS) patients. 
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Objectives The aim was to characterize the role of CD28 and associated class 1A PI3K in the modulation of the 
metabolic programs regulating Th17 cell responses in RRMS. 

Patients & methods 30 patients with a clinically defined MS according to the McDonald criteria and a clinically RRMS 
were enrolled from S. Camillo Hospital (Rome, Italy). 30 age-gender-matched healthy donor (HD) buffy coats from the 
blood bank of Sapienza University (Rome, Italy) with no previous history of neurological or autoimmune diseases were 
used as controls. CD4+ T cells isolated from the peripheral blood of HDs or RRMS patients were stimulated with 
agonistic anti-CD28 abs and changes in cellular metabolism (Seahorse technology), surface expression of activation 
markers and the glucose transporter 1 (Glut-1) (Flow cytometry) as well as the expression of pro-inflammatory 
cytokines and metabolic enzymes (RT PCR, ELISA, western blotting) were analysed. 

Results CD28 stimulation up-regulated glycolysis without affecting oxidative phosphorylation in CD4+ cells from 
RRMS patients. The analysis of the major enzymes regulating the glycolytic pathway revealed that CD28 stimulation 
induced the increase of c-myc and the glucose transporter Glut1 in CD4+ T cells from RRMS. CD28-induced increase 
of glycolysis was also associated with the up-regulation of pro-inflammatory cytokines, most of which were related to 
the Th17 cell phenotype, as demonstrated by the strong inhibition exerted by the glycolysis inhibitor 2-deoxy-D-
glucose. Finally, treatment of CD4+ T cells from RRMS patients with a class 1A PI3K inhibitor strongly impaired CD28-
induced glycolysis, c-myc and Glut1 expressions, as well as the up-regulation of pro-inflammatory cytokines. 

Conclusion Altogether these data strongly suggest a role of CD28 and associated class 1A PI3K in reprogramming 
the metabolic process that maintain/amplify the inflammatory phenotype of T cells in RRMS patience. 

 
P220 
HYPERGLYCAEMIC CONTROL OF HISTONE CODE IN METABOLIC INFLAMMATION 
J. Kzhyshkowska1, M. Mossel1, K. Moganti1, H. Klüter1,2, M. Harmsen3 
1University of Heidelberg, Medical Faculty Mannheim, Institute of Transfusion Medicine and Immunology, Mannheim, 
Germany 
2German Red Cross Blood Service Baden-Württemberg – Hessen, Mannheim, Germany 
3University Medical Centre Groningen, Dept. Pathology and Medical Biology, Groningen, Netherlands 

Epigenetic mechanisms regulate development of diabetic vascular complications and metabolic memory. Histone 
code is an essential mechanism of epigenetic memory affected by diabetic conditions. Monocytes (Mo) and 
macrophages (MF) are key innate immune cells that control inflammatory reactions leading to vascular complications. 
However, the mechanisms of hyperglycemia-induced epigenetic changes in human macrophages are not known. 

Using Affymetrix microarray profiling and RT-PCR we identified that hyperglycaemia induces elevated gene 
expression of IL-1β, CCR2, S100A9 and S100A12 in primary human macrophages. Association for activating and 
repressing histone marks with the promoters of these genes was analyzed by chromatin immunoprecipitation. 

Hyperglycaemia induced the increased association of only activating H3K4me1, H3K4me3 but not repressive 
H3K9me3 and H3K27me3 histone marks with promoters of the selected genes in human M1 macrophages. Increased 
association of the activating histone marks correlated with induction of gene transcription. Application of inhibitors for 
histone methyltransferases showed that SET7/9 regulate expression levels of CCR2 and S100 proteins but not of IL-
1β, whereas SMYD3 specifically regulates S100A12. An inhibitor of MLL methyltransferase core complex activity had 
no effect on the expression levels of IL-1β, CCR2, S100A9 and S100A12. 

We concluded that hyperglycaemia induces upregulation of pro-inflammatory factors in M1 macrophages by activating 
histone code on the gene promoters while gene-specific involvement whereas SMYD3 and SET7/9 are involved in 
induction of the specific gene transcription. Mechanism of action of the distinct methyltransferases in hyperglycaemic 
conditions remains to be identified and will add an insight in the role of hyperglycemia-induced inflammatory 
processes that lead to vascular complications in diabetes. 
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Mitochondrial metabolism influences plasma cell differentiation 
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B cells encounter different metabolic demands during development, activation and terminal differentiation to plasma 
cells, but the specific contribution of mitochondrial metabolism is largely unknown. To define the function of 
mitochondrial metabolism during B cell activation and differentiation I use a mouse model, where CD23Cre drives the 
expression of a dominant negative mutant of the mitochondrial helicase Twinkle (DNTwinkle) and the reporter GFP in 
mature B cells. DNTwinkle expression leads to mitochondrial DNA (mtDNA) deletions in dividing cells and results 
selectively in impaired respiratory chain (RC) activity. Flow cytometry in non-immunized CD23CrexDNTwinkle mice 
did not reveal a difference in either total cell numbers or frequencies of mature B cell subsets. However, tracking 
GFP+ cells revealed that activated GFP-postive/DNTwinkle+ B cells have a great disadvantage in this endogenously 
competitive setting: While naïve follicular B cells (FOs) still consist of over 90% of recombined cells (GFP+), only 27% 
and 8% of cells in the plasma cell (PC) compartment in the spleen and bone marrow, respectively, were  GFP+.These 
results suggest that proliferating cells pass a metabolic checkpoint that is indispensable for further PC differentiation. 
While survival of DNTwinkle-GFP expressing LPS blasts is not affected, extracellular flux analysis showed a 
decreased oxygen consumption rate (OCR), indicative of oxidative phosphorylation (OxPhos), and an increased 
extracellular acidification rate (ECAR), indicative of glycolysis. In support, DNTwinkle-GFP-postive LPS B cell blasts 
had higher lactate and lower glucose concentrations in their supernatants. DNTwinkle-GFP-positive cells, can still be 
activated and upregulate TACI. However, further differentiation, determined by upregulation of CD138, was strongly 
impaired. In accordance, western blot analysis revealed a reduction in the abundance of the plasma cell master 
transcription factors Blimp1 and Xbp1 but not IRF4. IgM expression as well as secretion was also strongly reduced. 
Our results demonstrate a critical role for the RC during plasma cell differentiation. One explanation could be that 
impaired respiration leads to altered mitochondrial ROS production or anaplerotic reactions, which influences heme 
synthesis or metabolic mediators of the citric cycle and thereby affecting Bach2 and Blimp1 expression. In summary, 
we show that mitochondrial metabolism is important for plasma cell differentiation. 
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Hyperglycemia Enhances Inflammatory Responses to Titanium Material in Human Macrophages  
T. Sevastyanova1, A. Gudima1, M. Mossel1, H. Klüter1, J. Kzhyshkowska1, V. Ryabov1 
1Heidelberg University, Institute of Transfusion Medicine and Immunology Mannheim Faculty, Mannheim, Germany 

Patients with Diabetes Mellitus (DM) have elevated blood sugar levels and can suffer from consequences triggered by 
compromised immune responses. Amongst those consequences are the complications produced by metal implants. 
As a result of compromised biocompatibility properties, such as metal corrosion triggered by hyperglycemic 
environment, implant materials generate metal alloy debris, which are the implant wear off particles. The small alloy 
particles are gradually and constantly released from an implanted material throughout its entire life course. These 
microparticles and nanoparticles produce negative immune responses and inflammatory complications, which also 
may be different from initial acute inflammatory phase and rather correspond to chronic inflammation. Here we 
investigated the effects of hyperglycemic conditions on the inflammatory responses of primary human macrophages 
exposed to increasing concentrations TiO2 nanoparticles (NPs). A group of inflammatory factors have been assessed, 
however, the production of YKL-40(CHIT3L1) and CCL18, which are secreted by human primary macrophages in 
response to IFNgamma and IL-4, correspondingly was significantly altered in comparison to other inflammatory 
mediators. Furthermore, macrophage ROS levels have been assessed after their stimulation with TiO2 nanoparticle in 
normoglycemic and hyperglycemic environments. 
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Several primary immunodeficiencies (PID) - such as hyper-IgE syndromes (HIES) - present next to recurrent 
infections with chronic eczema, and elevated serum IgE and show a significant clinical overlap with more common 
diseases like atopic eczema. 

In contrast to most AE entities, PID are caused by monogenetic defects such as heterozygous mutations in the gene 
STAT3 (STAT3-HIES) and homozygous mutations in DOCK8 (DOCK8-HIES). Although identification of these 
underlying gene defects and corresponding molecular testing has improved diagnosis, there are still patients 
diagnosed after irreversible disease complications already have occurred. 

Here we present challenges of identifying monogenetic gene defects in patients with hyper-IgE syndromes (HIES). In 
one family only the complex combination of clinical, immunologic, molecular, and bioinformatic diagnostic approaches 
confirmed a novel intronic splice site mutation causative for DOCK8-HIES. We show how somatic alterations and a 
skewed T cell phenotype leading to DOCK8 protein re-expression and an IL6-specific STAT3 signaling defect 
compromised molecular diagnosis of DOCK8-HIES caused by a novel intronic splice site mutation. 

Taken together, solving the underlying disease mechanisms in PID is not only important for diagnosing patients early 
prior to irreversible disease complication have occurred. Novel insights in functional molecular disease pathology may 
lead to understanding more common afflictions such as atopic eczema. 
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The aryl hydrocarbon receptor repressor (AhRR) regulates cell metabolism and diet-induced metabolic 
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7DZNE, Innate Immunity in Neurodegeneration, Bonn, Germany 
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Introduction: The aryl hydrocarbon receptor (AhR) pathway regulates important functions in cellular detoxification, 
immune cell differentiation and intestinal homeostasis. AhR activation by environmental pollutants disrupts the 
endocrine hormone system, which affects lipid metabolism and causes liver pathology. The AhR repressor (AhRR) is 
mainly expressed in immune cells of barrier organs and controls AhR signaling in a  
 
 
cell type specific manner. AhR-deficient mice were previously described to resist high fat diet (HFD)-induced 
metabolic syndrome. Here, we investigated the role of the AhRR in the context of global and myeloid cell-specific 
energy metabolism. 

 
Marerial & Methods: Macrophages (Mφ) from WT and AhRR-/- mice were analyzed for their general metabolism in an 
Agilent Seahorse XFe96 Analyzer, for their lipid composition by mass spectrometry and for their gene expression by 
RNA sequencing. WT and AhRR-/- mice were fed a HFD for 14 weeks; weight gain, development of hepatosteatosis 
and signs of metabolic syndrome were assessed. 

Results: Transcriptome and lipidome analyses revealed that expression of metabolism-associated genes and specific 
lipid classes was significantly altered in AhRR-/- compared to WT Mφ, suggesting that these cells may have defects in 
lipid and glucose metabolism. Seahorse analysis showed increased oxidative phosphorylation and overall energy 
consumption of AhRR-/- Mφ compared to WT controls. Both AhR-/- and AhRR-/- Mφ also showed higher dependency on 
glutaminolysis compared to WT Mφ which were more dependent on β-oxidation. Similarly, upon AhR activation WT 
Mφ shifted from β-oxidation towards glutaminolysis. When subjected to a HFD, both AhR-/- and AhRR-/- mice did not 
develop obesity. Compared to WT controls, HFD-fed AhRR-/- mice showed improved glucose tolerance, reduced 
serum levels of triglycerides and increased lipolysis in brown adipose tissue. Histological analysis of liver and adipose 
tissues proved ameliorated hepatosteatosis and reduced adipocyte hypertrophy in HFD-fed AhRR-/- mice. 
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Conclusion: Thus, we show that AhRR, similarly to AhR, contributes to diet-induced obesity and associated 
pathology. This is underscored by transcriptional changes in genes essential for lipid and glucose metabolism and 
differential abundance of certain lipid classes in AhRR-/- Mφ compared to WT controls. Taken together, our data 
support that AhRR is a regulator of the cellular metabolism of Mφ and also affects systemic metabolism. 

 
P226 
N-acetylserotonin exerts neuroprotective effects enhancing IDO1 catalytic activity 
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2Albert Einstein College of Medicine, Department of Phatology, New York, United States 

Introduction: Indoleamine 2,3-dioxygenase 1 (IDO1) is a Tryptophan (Trp) degrading enzyme which catalyzes the 
first and rate-limiting step in the kynurenine pathway, leading to Trp depletion and the production of a series of 
immunoregulatory molecules collectively known as kynurenines. Both effects are involved in the anti-inflammatory and 
immunoregulatory action of the enzyme by virtue of which it may represent a major therapeutic target in several 
autoimmune diseases, including multiple sclerosis (MS). The alternative degradation of Trp occurring along the 
serotonin pathway yields to N-acetylserotonin (NAS), a metabolite endowed with antioxidant and thus neuroprotective 
functions in the experimental mouse model of MS. 

Objectives: The aim of the study was to investigate whether a correlation exists between NAS neuroprotective effects 
and IDO1 immunomodulatory activity. 

Materials and methods: Conventional dendritic cells (cDCs; the main antigen presenting cells of the immune system) 
were stimulated with NAS to asses IDO1 expression and activity. WT and Ido1−/− mice were immunized with the 
myelin oligodendrocyte glycoprotein (MOG) peptide to induce the experimental autoimmune encephalomyelitis (EAE; 
an animal model of MS) and treated with NAS to evaluate the protective effect of this metabolite.     

Results: We found that NAS does not modulate IDO1 expression at both transcript and protein levels, but significantly 
increases Kyn production in cDCs, suggesting that it acts as catalytic enhancer of IDO1. Moreover, by means of a 
delayed-type hypersensitivity assay we demonstrated that NAS confers an immunosuppressive phenotype on cDCs, 
an effect that requires IDO1 activity. We finally found that the protective property of NAS in EAE relies on IDO1 as it is 
lost in Ido1−/− mice. 

Conclusion: Overall, our data prove that NAS is endowed with immunoregulatory properties acting as catalytic 
enhancer of IDO1 both in vitro and in vivo. 
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The aryl hydrocarbon receptor and its's downstream target cytochrome P450 member CYP1B1 regulate 
allergic airway inflammation  
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von-Bieren1, C. Ohnmacht1 
1Helmholtz Center and Technical University Munich, ZAUM - Center of Allergy & Environment, Neuherberg near 
Munich, Germany 
2Helmholtz Center Munich, Munich, Germany 

Background: The aryl hydrocarbon receptor (AhR) is a ligand-activated transcription factor that is able to recognize 
xenobiotics as well as natural ligands such as tryptophan metabolites, dietary components and microbiota-derived 
factors. Functioning as an environmental sensor and transcription factor the AhR is important in the maintenance of 
homeostasis at mucosal surfaces. AhR activation induces the expression of cytochrome P450 1 (CYP1) enzymes 
which are able to metabolize various compounds including potential AhR ligands. Here we investigate the role of AhR 
and CYP1 family members in allergic airway inflammation. 

Methods: In this study we used AhR- and severeal CYP1-deficient mice to examine their role in pollen- and house 
dust mite-induced allergic airway inflammation. Repetitive exposure with ragweed extract or house dust mite (HDM) 
via intranasal instillation was followed by assessment of bronchoalveolar cell counts, histology, cytokine release and 
specific antibody production. Bone marrow chimeras were generated to determine the contribution of hematopoietic 
versus non-hematopoietic cells. Cell type-specific expression of CYP1 enzymes was determined by quantitative RT-
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PCR and immunofluorescence microscopy from patients. Exposure of primary murine epithelial cells and human cell 
lines to allergens was used to reveal mechanistic insights. 

Results: Exposure to HDM resulted in notable enhancement of total IgE and a heightened cellular infiltration of white 
blood cells, namely eosinophils, lymphocytes and macrophages, in the bronchoalveolar lavage of AhR- and CYP1B1-
deficient mice. Interestingly, CYP1B1-deficient mice reconstituted with bone marrow of C57BL/6 mice phenocopied 
these results indicating a prominent role for CYP1B1 expressing non-hematopoietic cells. In line with these results RT-
PCR and microscopy analysis of lung tissue showed a higher CYP1B1 expression in non-hematopoietic cells. 

Conclusion: AhR-dependent CYP1B1 expression by non-hematopoietic cells - presumably epithelial cells - is 
necessary to prevent exaggerated allergic airway inflammation. Thus, this pathway may be involved in the protection 
from asthma and constitutes an attractive target for prevention or therapy. 
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Influence of aging on calcium signals and cytotoxicity in murine CD8+ T cells 
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Introduction: Calcium (Ca2+) is a crucial secondary messenger for proper T cell function. In addition to a whole range 
of cellular processes, it influences and regulates activation, proliferation, and migration as well as the T cell-mediated 
cytotoxicity. The ability of T cells to generate Ca2+ signals is diminished in elderly individuals, potentially contributing to 
the decrease in T cell functionality, declining immune competence and an increased risk for cancer in aging. The main 
pathway for Ca2+ to enter T cells is the store-operated Ca2+ entry (SOCE). 

Objectives: The role of Orai channels and stromal-interaction molecule (STIM) proteins, as calcium sensors, in 
lymphocyte aging is completely unknown. 

Materials and methods: To investigate, how STIM and Orai contribute to Ca2+ signal reductions in CD8+ T cells from 
elderly mice, we performed flow cytometry, electrophysiology, and molecular biology experiments. Our main focus 
was the change accruing during healthy aging in murine CD8+ T cells from an adult (3-6 month) and an elderly (18-24 
month) age group. Furthermore, we compared their killing kinetic and efficiency using a time-resolved killing assay, 
investigated the Ca2+-dependency of the process, and quantified the expression of relevant proteins involved in 
cytotoxicity.  

Results: We were able to link the reduction in Ca2+ signal parameters and a reduction in Ca2+ release-activated Ca2+ 
(CRAC) currents of (non-stimulated) CD8+ T cells from elderly mice to a decrease in mRNA and protein levels of 
STIMs and Orais. Furthermore, we were able to show, that the reduced Ca2+ signals of stimulated sorted CD8+ T cells 
from elderly mice occur in both of the most abundant CD8+ T cell subtypes, central and effector memory. An 
upregulation of PMCA4 additionally contributed to faster Ca2+ extrusion. The cytotoxic T lymphocytes (CTLs) are key 
players in the adaptive immune response and several steps of the CTL killing machinery require or are modulated by 
Ca2+ itself. Therefore, we compared their cytotoxic killing kinetic and efficiency, investigated the Ca2+-dependency of 
the process, and quantified the expression of relevant proteins involved in cytotoxicity. Strikingly, we found that CD8+ 
T cells from elderly mice show altered cytotoxic ability with distinct kinetics for different tumor cells. 

Conclusion: Taken together our data point out the crucial contribution of SOCE components to altered Ca2+ signals 
and distinct cytotoxicity in aged T cells. 

 
 
P230 
The Src-family kinase Lyn stimulates P-selectin mediated rolling of leukocytes during acute inflammation 
L. Reik1, C. Lamagna2, A. Mócsai3, C. A. Lowell2, M. Sperandio1, I. Rohwedder1 
1Ludwig-Maximilians-University, Walter-Brendel-Zentrum, München, Germany 
2University of California, Department of Laboratory Medicine, San Francisco, United States 
3Semmelweis University, Department of Physiology, Budapest, Hungary 
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Introduction: During acute inflammation leukocytes exit the microvasculature into inflamed tissue through a well-
defined cascade of activation and adhesion steps. The first step consists in leukocyte rolling along the inflamed 
endothelium. This requires rapid mobilization of P-selectin stored in Weibel-Palade bodies to the surface of activated 
endothelial cells. Previous publications suggested a role of the Src-family kinase Lyn for P-selectin mobilization in 
platelets. Likewise, we observed abnormal leukocyte rolling of neutrophils in Hck -/- Fgr -/- Lyn -/- mice, which led us 
to hypothesize a role for endothelial derived Lyn in P-selectin mobilization and rolling during acute inflammation. 

Objectives: To unravel the role of the Src-family kinase Lyn in P-selectin mediated neutrophil rolling in a model of 
acute inflammation in mice. 

Materials & methods: Intravital microscopy of the mouse cremaster muscle was performed in Lyn -/-, Lyn fl/fl 
Cadh5(PAC)-Cre (EC Lyn -/-) and WT mice to compare leukocyte rolling properties between the different mouse 
strains. PSGL-1 surface levels on isolated Lyn -/-, EC Lyn -/- and C57Bl6 neutrophils were analyzed by flow 
cytometry. In vitro flow chamber assays with immobilized recombinant P-selectin were performed to study rolling of 
Lyn -/- neutrophils. Confocal microscopy was conducted in cremaster muscle tissue sections to study P-selectin 
surface expression of activated endothelial cells. 

Results: Intravital microscopy of the exteriorized mouse cremaster muscle demonstrated impaired P-selectin 
dependent leukocyte rolling in Lyn -/-, and EC Lyn -/- compared to control mice. In addition, we found increased rolling 
velocities and neutrophilia in the absence of Lyn. Immunofluorescence stainings indicated reduced P-selectin surface 
expression in postcapillary cremaste muscle venules in the absence of endothelial Lyn. Surprisingly, in vitro flow 
chamber experiments using isolated Lyn -/- neutrophils also showed decreased rolling on immobilized P-selectin 
compared to WT neutrophils. This was accompanied by modestly reduced PSGL-1 surface expression on Lyn-/- 
neutrophils. 

Conclusion: Our findings identify Lyn as a modulator of P-selectin surface expression and rolling on endothelial cells. 
In addition, we also revealed a role of neutrophil expressed Lyn in mediating P-selectin dependent rolling possibly 
through regulating PSGL-1 surface expression. 

 
P231 
Regulation of Lck activity via a highly conserved cysteine residue within the kinase domain  
A. Kritikos1, S. Kowallik1, B. Schraven1, L. Simeoni1 
1Otto-von-Guericke University, Institute of Molecular and Clinical Immunology, Magdeburg, Germany 

Introduction: Lck, a member of the Src family kinases, is crucial for T-cell activation and T-cell development. 
Regulation of the enzymatic activity of Lck occurs via phosphorylation of two conserved tyrosine residues: an 
activatory (Y394) and an inhibitory residue (Y505), respectively. Phosphorylation of Y505 by Csk results in the 
formation of an intramolecular interaction which in turn closes Lck. Dephosphorylation of Y505 by the phosphatase 
CD45 opens Lck. Subsequently, open Lck can auto- trans-phosphorylate Y394, thus resulting in an active 
enzyme.Recently, cysteine residues have gained much attention because they are also involved in the regulation of 
the activity of tyrosine kinases. We have shown that oxidation of C575 regulates the stability and function of Zap-70. 
This cysteine is highly conserved among tyrosine kinases and in Lck it is located at position 476. 

Objective: The aim of this study is to investigate the function of C476 in the regulation of Lck activity. 

Material and methods: To study the function of C476, we have generated an C476A Lck mutant. The C476A Lck 
mutant was expressed in an Lck-deficient Jurkat T-cell line (J.Lck) and its ability to reconstitute TCR signaling was 
evaluated biochemically. We have also assessed the conformation of the mutant Lck taking advantage of an Lck-
biosensor and FLIM/FRET analyses. 

Results: We have found that, conversely to the wild type molecule, the C476A Lck mutant is not phosphorylated on 
both Y394 and Y505. It is known that loss of phosphorylation on the two regulatory sites results in an open but not 
active enzyme (the so called "primed" Lck). To assess this further, we performed conformational studies which 
revealed that C476A Lck is indeed open. To test the activity of C476A Lck, we analyzed global tyrosine 
phosphorylation upon re-expression in J.Lck. The data indicate that C476A Lck does not reconstitute TCR signaling in 
J.Lck. The co-chaperone Cdc37 is involved in the regulation of the stability and activity of different kinases. To 
investigate whether Cdc37 is also involved in the regulation of the activity of the C476A Lck mutant, we conducted co-
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expression studies in J.Lck. Overexpression of Cdc37 partially rescues the phosphorylation of Y394 and global 
tyrosine phosphorylation in CD3-stimulated cells. 

Conclusion: Collectively, our data suggest that C476 is a crucial residue involved in the regulation of Lck activity 
likely via an oxidation-dependent fashion. 

 
P232 
Role of SLy1 in p53-mediated DNA damage response (DDR) signaling pathways in NK cells 
C. Blumendeller1, V. E. Eiperle1, D. Schäll1, S. Beer-Hammer1 
1Institut für Pharmakologie & Toxikologie, Abteilung für Pharmakologie und Experimentelle Therapie, Tübingen, 
Germany 

SLy1 is found to be exclusively expressed in lymphoid organs and was identified as a X-chromosomally encoded SH3 
protein that is specifically phosphorylated at serine 27 upon B and T cell receptor engagement. Moreover, inhibitor 
studies implied that this antigen receptor mediated phosphorylation is PI3 kinase and PKC dependent. These studies 
therefore defined SLy1 as a previously unrecognized target for antigen receptor signal transduction and suggested 
that it may play a role in adaptive immunity.  Recently, we showed that in mature T lymphocytes SLy1 regulates 
Forkhead box protein O1 (Foxo1) shuttling after T cell receptor signaling to facilitate lymphocyte expansion upon 
Listeria infection. Lately, we demonstrated that in NK cells SLy1 provides ribosomal stability rather than signal 
transduction. SLy1-deficient NK cells are impaired in survival, activation, adhesion, and cytotoxicity. In the absence of 
SLy1 ribosomal instability affects the Mdm2-p53 pathway thereby leading to NK cell senescence and reduced NK-
mediated lung tumor clearance. Interestingly, the NK cell defects in SLy1-deficient mice are reversible under 
inflammatory conditions and thus viral clearance is not impacted by SLy1-deficiency. Here, we elucidate the role of 
increased levels of p53 in SLy1-deficient NK cells and the impact on the DNA damage response-signaling pathways. 
Moreover, we deleted p53 specifically in NK cells and can restore the impaired functions of SLy1-deficient NK cells. 

 
P233 
Maintenance of bone marrow-resident memory T lymphocytes  
L. Heiberger1 
1Deutsches Rheuma-Forschnungszentrum, Cell Biology, Berlin, Germany 

The current paradigm is that memory T lymphocytes, in the absence of antigen, are maintained over time by 
homeostatic proliferation, driven by cytokines like interleukin-7 (IL-7) and interleukin-15 (IL-15). Recently however, our 
group could show that bone marrow-resident memory T lymphocytes, which confer memory to systemic antigens, are 
not proliferating at all. Instead, they are resting individually in contact to bone marrow stromal cells. My hypothesis is 
that the memory T lymphocytes receive critical survival signals from the stromal cells, in particular signals activating 
the PI3K/AKT/FOXO pathway, preventing apoptosis induced by metabolic stress. To identify these signals and 
potential further survival signals from the bone marrow environment, I have set up a hypoxic in vitro co-culture system 
of ST2 stromal cells and memory T lymphocytes isolated ex vivo. In this co-culture system, survival of the memory T 
lymphocytes is indeed dependent on the presence of stromal cells, but not on IL-7 and IL-15. Signal transduction and 
apoptosis pathways involved are currently under investigation. 

 
P234 
Deficiency of the microprocessor component DGCR8 impairs macrophage growth and unleashes IFN-
dependent gene expression in response to mycobacteria 
B. Killy1, B. Bodendorfer1, K. Pracht2, H. M. Jäck2, R. Lang1 
1Universitätsklinikum Erlangen, Klinische Mikrobiologie, Immunologie und Hygiene, Erlangen, Germany 
2Universitätsklinikum Erlangen, Molekulare Immunologie, Erlangen, Germany 

Mycobacterium tuberculosis subverts innate immune responses to survive and replicate in macrophages. 
Mycobacterial cell wall components are sensed by several C-type lectin receptors, including the receptor for the cord 
factor trehalose-dimycolate (TDM), Mincle. Evidence is emerging that miRNAs are critically involved in regulation of 
innate immune cells. Thus, MTB may exploit host miRNAs to establish its niche in macrophages. Here, we have 
employed conditional knockout mice for the microprocessor component DGCR8 to investigate the impact of miRNAs 
on the macrophage response to the mycobacteria. Deletion of DGCR8 during differentiation of macrophages from 
bone marrow progenitors significantly reduced the cell yield, but did not interfere with macrophage differentiation as 
determined by cell surface CD11b and F4/80 expression and phagocytosis capacity. DGCR8-deficient macrophages 
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had severely reduced expression of several constitutive and TDM-inducible miRNAs, but showed an accumulation of 
primary miRNA transcripts. RNAseq analysis revealed a modest type I interferon (IFN) signature in resting DGCR8-
deficient macrophages. Upon stimulation with TDM, large gene sets showed overshooting and prolonged induction in 
the absence of DGCR8. Hyper-induction of IFN-stimulated genes was associated with enhanced expression of 
IFNbeta and could be prevented to a large extent by blockade with anti-IFNalpha/beta antibodies. Together, our 
results reveal an essential role for DGCR8 in curbing IFN-biased macrophage activation by mycobacteria. 

 
 
 
P235 
CD14 Counterregulates Lipopolysaccharide-Induced Tumor Necrosis Factor-α Production in a Macrophage 
Subset 
A. Grahnert1, R. Weiss1, E. Schilling1, N. Stanslowsky2, U. Sack1, S. Hauschildt3 
1University of Leipzig, Institute of Clinical Immunology, Medical Faculty, Leipzig, Germany 
2Clinical Biomarkers, Zellkraftwerk, Leipzig, Germany 
3University of Leipzig, Institute of Biology, Leipzig, Germany 

Human macrophages (MΦ) form a heterogeneous cell population displaying multiple functions. Exposed to 
environmental stimuli such as GM-CSF or M-CSF, they can acquire pro- or anti-inflammatory properties, respectively. 
During the inflammatory response to bacterial lipopolysaccharides (LPS) macrophages play a central role. 
Considering the importance of CD14 in recognizing LPS, we studied the effect of anti-CD14 antibody mediated CD14 
blockade on LPS-induced cytokine production, signal transduction and on the expression levels of CD14 and TLR4 in 
GM-MΦ and M-MΦ. 

We found M-MΦ to express higher levels of both surface antigens and to produce more interferon (IFN)-β and 
interleukin-10 (IL-10), but less tumor necrosis factor (TNF)-α than GM-MΦ. Surprisingly, blockage of CD14 at high 
LPS concentrations increased the production of proinflammatory cytokines and decreased that of IFN-β in M-MΦ but 
not in GM-MΦ. We show that phosphorylation states of signaling molecules of the MyD88, TRIF and MAPK pathways 
are not altered in any way that would account for the cytokine overshoot reaction. However, CD14 blockage in M-MΦ 
decreased CD14 and TLR4 expression levels indicating that the loss of the surface molecules prevented LPS from 
initiating TRIF signaling. As TNF-α synthesis was even upregulated under these experimental conditions, we suggest 
that TRIF is normally involved in restricting LPS-induced TNF-α overproduction. Thus, surface CD14 plays a decisive 
role in the biological response by determining LPS-induced signaling. 

 
P236 
CD44 alternative splicing isoforms and trafficking properties of antigen-specific T cells are regulated by TLRs 
engagement on T cells. 
G. Di Sante1, M. Valentini1, A. Piermattei1, G. Constantin1, G. Delogu1, F. Ria1 
1Università Cattolica del Sacro Cuore - Fondazione Policlinico Universitario, Institute of Microbiology, Roma, Italy 

T cell trafficking is a highly regulated event in the immune response. Pathogen/pathogen receptors (PR) systems have 
a role in the control of trafficking of lymphocytes. We reported that mice differing for the a TLR2 polymorphic residue 
showed differences in the trafficking of T cells and in the distribution of lesions in the CNS during EAE (Piermattei, 
2016). 

This study about the role of TLR2 in the regulation of trafficking of T cells, focused on its ability to reshuffle the role of 
CD44 and the alternative splicing of its pre-mRNA. Specifically, in the SJL mice, the regulation of alternative splicing 
of CD44 pre-mRNA by TLR2 depended on the CD62low/CD62high status and on the simultaneous activation in vitro 
via CD3+/CD28+, and led to over-representation of mRNAs specific for isoforms v8-v10 and, more prominently, v9-
v10. mRNA specific for isoform v9-v10 was upregulated via activation of TLR2/TLR6 and TLR2/TLR1; mRNA specific 
for isoform v8-v10 was upregulated only by TLR2/TLR1 dimerization. Ability of T cells to migrate through Matrigel 
(inhibited by CD44 in resting T cells) become CD44-dependent upon their stimulation via TLR2. On the other hand, in 
the C57/Bl6 mouse strain, only isoform v8-v10-specific mRNA was upregulated, and the failure to produce isoform v9-
v10-specific mRNA was dependent on the polymorphism of TLR2 between SJL and B6 mice. Finally, the stimulation 
of T cells by LPS or CpG (that engage the other TLRs expressed by activated T cells) modified alternative splicing of 
CD44 pre-mRNA, with a pattern of CD44 isoforms-specific mRNAs that varied according to each stimulus. 
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Thus, TLRs collectively represent a pathway through which pathogens or commensals of viral and bacterial origin 
modify trafficking of self- and allo-reactive antigen-activated T cells, by modulating the relative ratios of CD44 
isoforms, leading to induction or inability to enter the CNS. 

 
P237 
The role of Vav family guanine nucleotide exchange factors and their substrates in B cell antigen receptor 
signaling 
J. Loeber1, C. Hitzing1, N. Engels1 
1University of Goettingen, Medical Faculty (UMG), Institute of Cellular and Molecular Immunology, Goettingen, 
Germany 

Introduction: Binding of antigen to the B cell antigen receptor (BCR) initiates activation of intracellular signal 
transduction pathways that, together with co-stimulatory signals, can induce differentiation of the cells into antibody-
producing plasma cells. The BCR-proximal signaling reactions involve a concerted interplay of cytosolic tyrosine 
kinases, adaptor proteins and lipid-modifying enzymes, which control the production of lipid-derived second 
messengers and a subsequent rise in the intracellular concentration of Ca2+ ions. Furthermore, published work and 
our own preliminary data indicate a role of Vav protein family members in that process. Vav family proteins are multi-
domain guanine nucleotide exchange factors (GEFs) for small G proteins of the Rho/Rac family. Vav-deficient mice 
have a severe immunodeficiency that goes along with greatly reduced T and B cell numbers. The mechanisms that 
cause B cell-intrinsic malfunction in Vav-null mice remain however unknown. 

Objective: Our aim is to understand the role of Vav family GEFs in BCR-induced signaling by investigating the 
biochemical effects that are executed by the various protein domains of distinct Vav family members. 

 
Materials and methods: We investigated the role of Vav proteins in a human B cell model system that was made 
deficient for Vav1 by TALEN mutagenesis. BCR signaling was analyzed using various read-outs for activation of 
distinct signaling pathways as well as second messenger production. 

Results: B cells lacking the expression of Vav1 show a disturbed Ca2+ mobilization. Reconstitution of the cells with 
catalytically inactive Vav does not restore BCR-induced Ca2+ mobilization whereas the wild type version of Vav1 is 
able to restore Ca2+ mobilization. Intriguingly, like the BCR-regulated protein tyrosine kinases and phospholipase C, 
Vav proteins need to be recruited directly to the BCR or its proximal signalosome to exert their function. Vav2, which is 
not able to rescue the loss of Vav1, can be turned into an active molecule if the inhibitory  
domain of the GEF activity, the acidic region, is deleted. This version of Vav2 as well as Vav3 are even more potent 
than Vav1 in supporting BCR-proximal signaling. 

Conclusion: In conclusion, our results show that BCR-induced Ca2+ mobilization is not only controlled by protein 
tyrosine kinases and phospholipid-converting enzymes, but requires an additional class of enzymatic activity that is 
provided by Vav family GEFs. 

 
P239 
Phosphoproteome and secretome analysis reveal differences between TNF-induced apoptosis and 
necroptosis  
M. Tanzer1, A. Frauenstein1, F. Meissner1, M. Mann1 
1Max-Planck Institute of Biochemistry, Munich, Germany 

The tumor necrosis factor (TNF) is a pro-inflammatory cytokine and the major cytokine targeted by therapies in 
inflammatory diseases like Rheumatoid Arthritis and Psoriasis. The pro-inflammatory function of TNF not only relies 
on the induction of other cytokines but also on its ability to induce cell death, which can either be caspase dependent 
(apoptosis) or -independent (necroptosis). Despite extensive research on the TNF signaling pathway, signaling events 
that further differentiate apoptosis and necroptosis, as well as the physiological impact of apoptotic or necroptotic cells 
on surrounding cells, remain to be discovered.  

Firstly, to identify novel signalling events we analysed the phosphoproteome of the lymphoma cell line U937 
undergoing either apoptosis or necroptosis. Hereby, we used the recently published EasyPhos strategy to enrich for 
phosphorylated peptides, which were subsequently identified and quantified by mass spectrometry. We identified 
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common and unique phosphorylation events of already known and novel players discriminating apoptotic and 
necroptotic cells. 

Secondly we applied mass spectrometry-based proteomics to dissect protein release during apoptosis and 
necroptosis. We report hundreds of proteins released from human myeloid cells in time-course experiments. Both cell 
death types show reduced cytokine levels in supernatant. They also induce receptor shedding, but only apoptotic cells 
released nucleosome components. Conversely, necroptotic cells released lysosomal components by activating 
lysosomal exocytosis at early stages of necroptosis- induced membrane permeabilisation. 

Overall, these findings add to a better global understanding of cellular processes during TNF-induced apoptosis and 
necroptosis and will contribute to the growing knowledge about their physiological consequences. 

 
P240 
Double-stranded RNA triggers cell death through an RLR-dependent priming and an RLR-independent 
effector phase 
D. Boehmer1, S. Formisano1, P. Duewell2, M. Kluge3, S. Mueller4, C. Friedel3, M. Rohlfs5, S. Lichtenthaler4, S. 
Rothenfusser1, V. Hornung6, S. Endres1, M. Schnurr1, L. König1 
1University Hospital, LMU Munich, Clinical Pharmacology, Munich, Germany 
2University of Bonn, Institute of Innate Immunity, Bonn, Germany 
3Ludwig-Maximilians-Universität München, Institute for Informatics, Munich, Germany 
4German Center for Neurodegenerative Diseases (DZNE), Munich, Germany 
5Dr von Hauner Children's Hospital, Department of Pediatrics, Munich, Germany 
6Ludwig-Maximilians-Universität München, Gene Center and Department of Biochemistry, Munich, Germany 

Introduction: Cytoplasmic double-stranded RNA released by many viruses during infection is sensed by RIG-I-like 
receptors (RLR). Activation of RLR signaling ultimately leads to the induction of Type I interferons (IFN), 
proinflammatory cytokines and apoptosis. While IFN and cytokine induction through RLR signaling is well described, 
there is contradictory data on the mechanisms leading to cell death. Particularly the mechanisms of IFN induction 
have not been convincingly discriminated from cell death pathways. 

Objectives: In the study presented, we elucidate the differential signaling mechanisms downstream of RLR activation 
leading to either cytokine secretion and/or cell death induction. 

Methods: Human and murine knockout (KO) melanoma cell lines were established using CRISPR-Cas9 followed by 
analysis of cytokine and cell death induction upon 3P-RNA transfection using ELISA, Annexin V staining, viability and 
RNA degradation assays. 

 
Results: IFN production and cell death were strongly dependent on intact RLR signaling. Surprisingly, co-culturing KO 
and wildtype cells or priming cells with IFN rescued the ability of RIG-I-, MAVS- and IRF3-deficient cell lines to 
undergo apoptosis in response to 3p-RNA. Affinity purification followed by mass spectrometry revealed 3p-RNA 
specific binding of oligoadenylate synthetase 1 (OAS1). Overexpression of OAS1 alone was sufficient to trigger 
apoptosis in RIG-I KO cells in response to 3p-RNA and cells deficient for RNAseL showed profoundly impaired ability 
to undergo cell death. Finally, we show, that the concerted action of translational arrest, triggered by RNAseL, and 
upregulation of NOXA by RIG-I is needed to rapidly deplete the anti-apoptotic BCL-2 family member MCL-1 and 
thereby induce intrinsic apoptosis in melanoma cells. 

Conclusion: Our thorough analysis of RLR-induced signaling pathways using KO cell lines provides clear evidence, 
that cytokine release and cell death induction are two separable events downstream of cytoplasmic 3p-RNA 
recognition. While direct RLR signaling leads to transcriptional priming of the OAS/RNaseL pathway and mitochondrial 
priming via NOXA, the execution of cell death is dependent on translational arrest triggered by activity of the 
OAS/RNAseL system. This two-step mechanism consisting of priming and effector phase reminiscent of NLRP3 
inflammasome activation appears to be a common mechanism in innate immunity allowing the cell to either cope or 
perish depending on the insult taken. 
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Autoimmunity and chronic inflammation (P241-P285, P401, P403, P409) 
 
P241 
Ethanol consumption decreases autoantibody titers by blocking IL-21 secretion of Tfh cells during the 
development of arthritis 
V. Azizov1, K. Dietel1, A. Kolenbrander2, S. Seubert3,4, F. Steffen1, J. Meidenbauer1, U. Steffen1, J. Hofmann5, F. 
Nimmerjahn6, R. Linker4, S. Wirtz7, K. Sarter1, M. Herrmann1, V. Temchura8, G. Schett1, M. Zaiss1 
1Universitätsklinikum Erlangen, Medizin 3, Rheumatology and Immunology, Erlangen, Germany 
2Ruhr-University, Department of Molecular and Medical Virology, Bochum, Germany 
3Friedrich-Alexander-University Erlangen-Nürnberg, Department of Neurology, Erlangen, Germany 
4University Hospital Regensburg, Department of Neurology, Regensburg, Germany 
5Friedrich-Alexander-University Erlangen-Nürnberg, Biology, Division of Biochemistry, Erlangen, Germany 
6Friedrich-Alexander-University Erlangen-Nürnberg, Institute of Genetics, Erlangen, Germany 
7Universitätsklinikum Erlangen, Medizin 1, Erlangen, Germany 
8Friedrich-Alexander-University Erlangen-Nürnberg, Institute of Clinical and Molecular Virology, Erlangen, Germany 

Our understanding of autoimmune disorders has advanced with the identification of environmental risk factors 
promoting disease onset. Despite known adverse immune-related health effects byof alcohol consumption, 
epidemiological data  identifyconsistently identifies alcohol consumption consistently as a protective factor foragainst 
the most common autoimmune inflammatory joint disease worldwide, rheumatoid arthritis (RA). The underlying 
mechanism for this tolerance-inducingdisease-protective effect of alcohol is unknown. Here, we explored the effects of 
alcohol, and its metabolite acetate, on T follicular helper (Tfh) cells as specialized providers for T cell help to which 
provide help to germinal center (GC) B cells and prevalent for in immunoglobulin (Ig) secretion and affinity maturation 
and secretion. In vivo, ethanol or acetate intake reduced Tfh cell numbers and Ig titers andleading to 
preventedameliorated disease onset in antibody dependent autoimmune animal models for RA and multiple sclerosis. 
In vitro, ethanol and more potently acetate specifically suppressed IL-21 secretion by Tfh cells. This effect mitigated B 
cell activation and autoantibody response leading to increased tolerance to RA. 

 
P242 
DETECTION OF MOG-ABS IN PATIENTS: COMPARISON OF MOG DISPLAYED IN TRANSFECTED CELLS AND 
LIPID COATED BEADS  
C. Macrini1, H. G. Franquelim2, R. Gerhards1, S. Winklmeier1, E. Meinl1 
1Ludwig Maximilian University, BMC - Clinical Neuroimmunology, Munich, Germany 
2Max Planck of Biochemistry, Cellular and Molecular Biophysics, Munich, Germany 

Introduction: Antibodies against Myelin Oligodendrocyte Glycoprotein (MOG) can be found in a proportion of patients 
with inflammatory CNS diseases. Currently, the most reliable detection of autoantibodies against MOG is a cell-based 
assay, in which the full-length version of MOG (FL-MOG) is expressed in transfected cells. Alternatively, 
autoantibodies are detected by an ELISA assay, in which only the external domain of MOG (ED-MOG) is used. 
However, for unknown reasons, this technique fails to recognize most of the MOG+ patients. 

Materials: In this study, we systematically explore the underlying mechanism for the missing detection. We tested the 
influence of the fluid environment of the cell membrane on the antibody binding and detection. To create proximity to a 
membrane, we propose a new in vitro assay for MOG detection using silica beads coated with a supported lipid 
bilayer. 

Results: The newly developed technique is able to detect the monoclonal antibody against MOG (8-18C5), but largely 
fails in the detection of autoantibodies in serum of MOG+ patients. 

Conclusion: Then, we explored the differences in the structure between FL-MOG and ED-MOG that might cause the 
difference in detection. Here we present our latest progress: in contrast to cells expressing FL-MOG, also cells 
transfected with ED-MOG are less capable of detecting autoantibodies in the MOG+ patients. Strikingly, even highly 
MOG positive patients showed a strongly decreased detection rate. Leading us to believe that the intracellular part of 
MOG is essential for the proper antibody detection of its external domain. Making us investigating further in this 
direction. 
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P243 
Lipid metabolism and macrophage activation are broadly dysregulated in aspirin-exacerbated respiratory 
disease 
P. Haimerl1, U. Bernhard1, A. M. Chaker2, U. Zissler1, X. Pastor3, A. Cécil4, S. Schindela1, C. Prehn4, C. B. Schmidt-
Weber1, J. Esser-von Bieren1 
1Technical University of Munich and Helmholtz Center Munich, Center of Allergy & Environment, Munich, Germany 
2Klinikum Rechts der Isar, Technical University of Munich, Department of Otolaryngology, Allergy Section, Munich, 
Germany 
3Helmholtz Center Munich, Institute of Computational Biology, Munich, Germany 
4Helmholtz Center Munich, Institute of Experimental Genetics, Munich, Germany 

Background: Aspirin-exacerbated respiratory disease (AERD) represents a type 2 inflammatory disease which is 
driven by an aberrant metabolism of (the n-6 PUFA) arachidonic acid (AA). Macrophages are major producers of AA 
metabolites and subject to metabolic reprogramming, but they have been neglected in AERD. 

Objective: We sought to define transcriptional and metabolic aberrations as well as macrophage activation profiles in 
AERD. 

Methods: We performed RNA sequencing (RNAseq) analysis of nasal brushings and macrophages from AERD 
patients and healthy controls and compared metabolite and lipid mediator profiles in nasal lining fluid (NLF), sputum, 
plasma and cell culture supernatants by targeted metabolomics and lipidomics. 

Results: Clinical parameters (SNOT-22, sniffing test and MALM score) were increased in AERD patients, whilst 
metabolic parameters such as BMI and plasma adipokines remained unchanged. RNAseq analysis identified genes 
regulating metabolism and macrophage function (APOE, HTR4, CD200R1, PTGS2, CD1 molecules, chemokines) as 
being differentially expressed in nasal tissue or macrophages from AERD patients. Targeted metabolomics and 
pathway analysis revealed aberrant production of multiple lipid metabolites (eicosanoids, sphingolipids and 
acylcarnitines) in the airways and/ or in plasma of AERD patients. 

Conclusion: Our findings reveal a broadly dysregulated lipid metabolism and an aberrant macrophage activation as 
potential pathomechanisms of AERD. Restoring normal macrophage function and homeostatic lipid metabolism may 
aid to balance mediator profiles and reduce airway inflammation in AERD. 

 
P244 
Canonical and non-canonical functions of tyrosine kinase 2 (TYK2) during Concanavalin A-induced hepatitis 
D. Gogova1, A. Puga1, C. Lassnig1,2, S. Macho-Maschler1, U. Reichart3, M. Müller1,2, B. Strobl1 
1University of Veterinary Medicine Vienna, Animal Breeding and Genetics, Vienna, Austria 
2University of Veterinary Medicine Vienna, Biomodels Austria, Vienna, Austria 
3University of Veterinary Medicine Vienna, VetCore - Facility of Research, Vienna, Austria 

Introduction: TYK2 belongs to the Janus kinase family of receptor-associated tyrosine kinases and is an integral part 
of signalling cascades utilized by many cytokines with important immune regulatory activities. TYK2 acts protective 
during microbial infections but also drives inflammatory and autoimmune diseases. TYK2 inhibitors are considered as 
promising therapeutic tools, although kinase-independent functions of TYK2 are incompletely understood. 

Objectives: Aim of the study is to determine whether TYK2 and its canonical enzymatic activity contribute to the 
pathogenesis of Concanavalin A (ConA)-induced hepatitis, which is a T cell- and NKT cell-dependent experimental 
model of autoimmune hepatitis. 

Materials & methods: Mice deficient for TYK2 (Tyk2-/-) or expressing enzymatically inactive TYK2 (Tyk2K923E) were 
treated with 20mg/kg ConA for 2h, 6h or 24h. Blood, liver and spleen were collected and analysed by FACS, qRT-
PCR and immunohistochemistry. Liver damage was assessed by serum parameters (liver transaminases ALT and 
AST). 0,25ng/g IL-22-Fc or isotype control was administered 1h after ConA injection. 

Results: We show that Tyk2-/- but not Tyk2K923E mice have increased neutrophil infiltration and liver damage upon 
ConA treatment compared to WT mice. Increased sensitivity of Tyk2-/- mice correlated with impaired production of the 
hepatoprotective cytokine IL-22. Therapeutic administration of recombinant IL-22-Fc in Tyk2-/- mice reduced the levels 
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of ALT and AST to those observed in WT and Tyk2K923E mice. Surprisingly, Tyk2K923E mice also had impaired 
production of IL-22. ConA-induced hepatocyte death is synergistically driven by IFNγ and TNFα. IFNγ production by T 
cells, NKT cells and innate lymphocytes was impaired in Tyk2-/- and Tyk2K923E mice, whereas hepatic Tnfa mRNA 
levels were selectively reduced in Tyk2K923E mice. We are currently investigating which cell types show genotype-
dependent TNFα production and whether liver lymphocytes differ in regard to their cytotoxic activity. 

Conclusion: Our study revealed an unanticipated protective function of TYK2 in autoimmune hepatitis and suggests 
that kinase-inactive TYK2 has gain-of-function activities. 

 
This work is supported by the Austrian Science Fund (FWF, grants SFB-F6101, SFB-F6106, DK-W1212 and DOC 32-
B28) 
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The dopaminergic pathway – a potential new route to modulate B cells in rheumatoid arthritis 
K. Wieber1, X. Baraliakos2, J. Braun2, S. Capellino1 
1Leibniz Research Centre for Working Environment and Human Factors, Immunology, Junior Group 
Neuroimmunology, Dortmund, Germany 
2Rheumazentrum Ruhrgebiet, Herne, Germany 

Introduction & Objectives Studies revealed that the neurotransmitter dopamine (DA) contributes to local joint 
inflammation in rheumatoid arthritis (RA) and its pro-inflammatory role in systemic immune response was also 
demonstrated. Although limiting inflammation, current therapeutic approaches for RA are often accompanied by 
severe side effects. We aim to detect disease related-alterations of the dopaminergic system by investigating 
peripheral blood mononuclear cells (PBMCs) of healthy controls (HC) and RA patients and thereby to identify targets 
for directed modulation of RA. 

Patients & Methods RA patients were recruited for a cross-sectional study and therefore heterogeneous in all 
parameters. PBMCs were isolated from whole blood and cryopreserved for batched analysis. Expression of DA 
receptors (DR) D1-5 was examined in PBMC subpopulations of HC (n=14-17) and RA patients (n=11-15) via flow 
cytometry. Expression data was correlated with age, gender and clinical features. To investigate the effect of DA 
especially for B cells in vitro we used DR agonists in T cell-dependent and -independent B cell stimulatory conditions. 
B cell maturation and proliferation was analyzed via FACS-staining and CFSE dye dilution after 6 days in vitro. 
Supernatants were stored for analysis of cytokine and immunoglobulin secretion. 

Results DRD1-5 were expressed on all investigated leucocyte subpopulations, independent of health or disease. We 
discovered some gender-dependent differences in expression levels and especially a significantly increased 
expression of DRD1 in B cells of women affected by RA compared to HC (p=0,0007). The expression of DRD1 in B 
cells of female RA patients correlated with disease duration (P=0,0046) and functional impairment (p=0,008). Deeper 
phenotyping revealed that primarily naïve B cells were responsible for these findings. First results of in 
vitro experiments point to a role for DA in early B cell maturation. D1-like stimulation slightly increased cell proliferation 
and development, apparently independently of T cell help. 

Conclusion Targeted modulation of overexpressed DRs in RA could inhibit B cell maturation and thus suppress pro-
inflammatory effects of autoreactive B cells. More functional analyses are ongoing to define DA role in systemic 
immune response in RA. 

 
P246 
Keratinocytes costimulate naïve human T cells via CD2: A potential target to prevent the development of pro-
inflammatory Th1 cells in the skin 
C. Orlik1, D. Deibel1, J. Küblbeck1, E. Balta1, J. Habicht1, B. Niesler2, G. Wabnitz1, Y. Samstag1 
1University Heidelberg, Institut of Immunology, Heidelberg, Germany 
2University Heidelberg, Institut of Human Genetic, Heidelberg, Germany 

The interplay between keratinocytes and T cells plays an important role in the pathogenesis of chronic inflammatory 
skin diseases. During psoriasis, keratinocytes attract T cells by the release of chemokines while skin-infiltrating self-
reactive T cells secrete proinflammatory cytokines (IFNγ, IL-17A), which cause the pathophysiological hallmarks of 



Eur. J. Immunol. 2019. 49 (Suppl. 1): 1–360   Abstracts 

DOI: 10.1002/eji.201970300 

 

©  2019 The Authors ǀ European Journal of Immunology © WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 202 

 

psoriasis, e.g. epidermal hyperplasia. Similarly, in chronic graft versus host disease, allogenic IFNγ-producing 
Th1/Tc1 and IL-17-producing Th17/Tc17 cells are attracted by keratinocyte-derived chemokines and accumulate in 
the skin. However, whether keratinocytes could act as non-professional antigen-presenting cells to activate naïve 
human T cells directly in the epidermis remained so far unknown. 

We demonstrated that under pro-inflammatory conditions, primary human keratinocytes indeed activated naïve human 
T cells. This required cell contact formation and costimulatory signaling via CD58/CD2 and CD54/LFA-1. Naïve 
T cells, costimulated by keratinocytes, selectively differentiated into Th1 and Th17 cells. Especially keratinocyte-
initiated Th1 differentiation was triggered by costimulatory signals through CD58/CD2. Gene expression analysis and 
subsequent phospho flow cytometry revealed a direct link between CD58/CD2 interaction, STAT1 activation and T cell 
specific IFNγ production. The latter one initiated the keratinocyte-dependent Th1 differentiation. 

Costimulation of T cells by keratinocytes resulting in Th1 and Th17 differentiation provides a so far unknown 
explanation for the local enrichment of Th1 and Th17 cells in skin of patients with chronic inflammatory skin diseases. 
Consequently, local interference with T cell-keratinocyte interactions may open up novel strategies for the treatment of 
Th1 and Th17-driven skin diseases. 
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Characterization of dendritic cells in primary sclerosing cholangitis  
A. E. Langeneckert 1, G. Martrus 1, S. Lunemann 1, W. Salzberger1, L. U. Hess1, A. E. Ziegler1, T. Poch 2, C. Schramm 
2, M. Koch 3, L. Fischer 3, K. J. Oldhafer 4, M. Altfeld 1 
1Heinrich Pette Institute, Virus Immunologie , Hamburg, Germany 
2University Medical Center Hamburg-Eppendorf, Department of Medicine I, Hamburg, Germany 
3University Medical Center Hamburg-Eppendorf, Department of Hepatobiliary Surgery and Transplant Surgery, 
Hamburg, Germany 
4Asklepios Hospital Barmbek, Department of General and Abdominal Surgery, Hamburg, Germany 

Introduction: While the precise pathogenesis of primary sclerosing cholangitis (PSC) remains unknown, genetic 
associations suggest an important role of immune dysregulation. While T and NK cells have been described to show 
distinct phenotypes in PSC individuals, only few studies have investigated the role of dendritic cells (DCs). It has been 
proposed that pathogens in the bile of PSC individuals can activate DCs, inducing subsequent inflammation and 
recruitment of other immune cells. 

Objectives: The aim of this study was to characterize peripheral blood and intrahepatic conventional dendritic cells 
(cDCs) and plasmacytoid dendritic cells (pDCs) from PSC patients and compare them to those of healthy control 
individuals, patients with primary biliary cirrhosis (PBC) and autoimmune hepatitis (AIH). 

Patients & methods: Peripheral blood from healthy control individuals, patients with PSC, PBC and AIH, as well as 
liver samples from PSC patients undergoing liver transplantation and liver samples from liver resection surgeries, 
serving as non-PSC controls, were used for this study. Peripheral and intrahepatic lymphocytes were analyzed using 
multi-parameter flow cytometry. Plasma from PSC, PBC and AIH patients as well as healthy control individuals was 
analyzed for chemokine and cytokine levels. Cryosections from PSC livers and non-diseased control livers were used 
for fluorescence microscopy analysis. 

Results: pDC frequencies showed a trend towards lower numbers in peripheral blood when comparing PSC patients 
and healthy control individuals. Furthermore, cDCs showed a trend towards higher numbers in the intrahepatic 
compartment of PSC patients compared to non-diseased controls. Peripheral blood pDCs from PSC patients 
expressed higher levels of CD86 compared to healthy control individuals, PBC or AIH patients. Multiplex bead 
analysis of cytokines showed significantly higher concentrations of CCL21, CXCL10 and TNF-α as well as significantly 
lower IL-12 levels in the plasma of PSC patients compared to healthy control individuals. Finally, we observed higher 
levels of CCL21 in PSC livers compared to non-diseased control livers. 

Conclusions: Taken together, these data indicate an activation of DCs in patients with PSC, resulting in higher 
expression of chemokines, both in the peripheral blood and in the liver. DCs might therefore serve as an important 
driver of inflammation in PSC. 
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P248 
Restimulation of activated, circulating myelin-specific CD4 T cells in the liver prevents autoimmune 
neuroinflammation 
D. Krzikalla1, L. Leypoldt1, A. Laschtowitz1, D. Schwinge1, C. Schramm1, A. W. Lohse1, A. Carambia1, J. Herkel1 
1UKE Hamburg Eppendorf, Hamburg, Germany 

Introduction/Objectives: We have previously shown that ectopic expression of myelin basic protein (MBP) in the 
liver can prevent autoimmune encephalomyelitis (EAE); however, the mechanisms explaining how the liver can 
effectively protect distant tissues are not entirely clear. 

Methods: To elucidate systemic effects of hepatic tolerance, we studied the fate of MBP-specific CD45.1 congenic 
tg4 T cells, which were adoptively transferred in abundance into CRP-MBP mice expressing MBP in the liver. 

Results: BP-specific tg4 T cells were transferred into wildtype or CRP-MBP mice immunized to MBP. Transfer of tg4 
T cells into wildtype mice led to an accelerated and aggravated EAE course, whereas CRP-MBP recipients remained 
resistant to EAE induction. However, the transferred tg4 T cells produced mild, transient hepatitis in CRP-MBP 
recipients, but not in wildtype mice, marked by transient liver infiltration and increased serum alanine transaminase 
levels. In CRP-MBP recipients, transferred tg4 T cells showed significant expansion and increased IFN-γ production, 
as compared to wildtype mice. CRP-MBP livers showed a five-fold increase in both, CXCL9 and CXCR3 expression, 
as compared to wildtype livers, providing a mechanism responsible for the observed hepatic retention of tg4 cells. The 
retained tg4 T cells in the livers of CRP-MBP mice showed a significant up-regulation of several co-inhibitory 
receptors, including Lag-3, PD-1, Tim-3, TIGIT and CTLA-4, and tSNE analysis confirmed their co-expression. 
Blockade of IFN-γ by in vivo administration of an anti-IFN-γ antibody reduced expression of CXCR3 and CXCL9 to 
levels seen in wildtype mice, and prevented hepatic retention of tg4 T cells. As a consequence, IFN-γ blockade also 
impaired immune tolerance to MBP in CRP-MBP mice, which developed mild EAE. 

Conclusion: Our findings demonstrate that reactivation of circulating tg4 T cells in the liver induced the production of 
IFN-γ, concomitant up-regulation of CXCL9 and CXCR3 and subsequent retention of tg4 cells in the liver. Hepatic 
retention was associated with high expression of co-inhibitory receptors and complete resistance to EAE induction. 
Blockade of IFN-γ signals prevented this tolerogenic sequence and enabled EAE development. 

 
P249 
Deep immune profiling of human Peyer´s Patches in patients of inflammatory bowel diseases  
Y. Rodríguez Sillke1,2, U. Steinhoff3, C. Bojarski1, D. Lissner1, M. Schumann1, F. Branchi1, B. Siegmund1, R. Glauben1 
1Charité-Universitätsmedizin Berlin, Medical Department (Gastroenterology, Rheumatology, Infectious Diseases), 
Berlin, Germany 
2University of Potsdam, Institute of Nutrition, Nuthetal, Germany 
3University of Marburg, Institute for Medical Microbiology and Hygiene, Marburg, Germany 

Introduction: One of the hallmarks of inflammatory bowel diseases is a dysregulation of the intestinal immune 
system. Although nutritional therapy is effective, little is known about its mechanism. The immune system is linked to 
food antigens through the Peyer´s patches (PP) in the ileum and PP seems to be essential for oral tolerance, Murine 
data indicate that food antigens induce an activation and subsequent apoptosis of the CD4+ T-cells in the PP thus 
maintaining the healthy balance of the mucosal immune system. 

Objectives: Human PP cells from the terminal ileum of IBD patients and healthy controls were analysed for their 
phenotype and fate. 

Materials & methods: Human fresh PP cells were characterized between Crohn´s disease (CD), Ulcerative colitis 
(UC) patients and healthy controls. Apoptosis measurements and basic phenotyping were performed via flow 
cytometry. For a deeper analysis, PP cells were analysed via mass cytometry (CyTOF2 – Helios). 

Results: PP CD8+ T-cells with an effector memory phenotype expressing Tbet and Bcl2 were increased in CD and 
UC compared to healthy controls. Moreover, PP CD4+ T-cells with an effector memory phenotype expressing Helios 
and Bcl2 were decreased in all IBD groups. Furthermore, PP CD4+ T-cells of CD patients revealed a significantly 
reduced apoptotic rate compared to UC patients and healthy controls. This was accompanied by an increased 
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expression of the survival marker Bcl-2. Further characterization identified a decrease of Helios+FoxP3- in CD 
patients, described as diet-specific T-cells undergoing apoptosis. 

Conclusion: In the healthy human gut, food-activated CD4+ T-cells in PPs exhibited a pro-apoptotic phenotype 
characterized by the transcription factor Helios. In contrast, low Helios+ FoxP3- expression and reduced apoptosis 
were observed in PP CD4+ T cells of patients with IBD, suggesting that activation and subsequent death of food-
reactive T cells is a hallmark of intestinal homeostasis. 

 
P250 
IL-17A/F mediates immune regulatory function of cholangiocytes in a mouse model of acute, T cell mediated 
cholangitis 
S. Stein1, D. Schwinge1, S. Weidemann2, J. Herkel1, A. W. Lohse1, C. Schramm1 
1Universitätsklinikum Hamburg-Eppendorf, 1. Medizinische Klinik, Hamburg, Germany 
2Universitätsklinikum Hamburg-Eppendorf, Institut für Pathologie, Hamburg, Germany 

Introduction: Interleukin (IL)-17 has been associated with the pathogenesis of several autoimmune disorders. 
Increased numbers of Th 17 lymphocytes and IL-17A were observed in serum and livers of patients with autoimmune 
liver diseases, including primary sclerosing cholangitis. So far, the effect of IL-17 on cholangiocytes in an inflammatory 
environment is incompletely understood. 

Objectives: We here investigated the role of IL-17A/F producing T cells on cholangitis severity and its specific effect 
on cholangiocytes using an inducible mouse model of acute cholangitis. 

Materials & Methods: K14-OVAp recipient mice express an MHC I restricted ovalbumin peptide (SIINFEKL) on 
cholangiocytes. Acute cholangitis was induced by adoptive transfer of transgenic OVA-specific OT-1 CD8+ T cells or 
OT-1xIL-17A/F-/- CD8+ T cells to investigate the role of IL-17 in experimental cholangitis. Liver enzymes, histology, 
qPCR, cytokine expression and flow cytometry were used to assess liver inflammation. 

Results: Adoptive transfer of antigen specific OT-1 CD8+ T cells led to portal inflammation in K14-OVAp recipient 
mice with the transferred cells localized around bile ducts. The lack of IL-17A/F in transferred OT-1 CD8+ T cells 
resulted in enhanced liver inflammation compared to the transfer of IL-17-competent OT-1 cells. Liver infiltrating 
antigen-specific OT-1xIL-17A/F-/- CD8+ T cells were highly activated, secreted large amounts of IFN-gamma and 
granzyme B and displayed increased proliferation. After contact with antigen-specific CD8+ T cells, activation of 
cholangiocytes and upregulation of inhibitory PD-L1 was observed. Lack of IL-17A/F in CD8+ T cells resulted in 
reduced expression of PD-L1 in cholangiocytes which was associated with uncontrolled expansion of cytotoxic CD8+ 
T cells. 

Conclusion: We could here show that the lack of IL-17A/F in antigen specific CD8+ T cells induces a severe 
phenotype of experimental cholangitis. Our results indicate an important function of IL-17 in the control of T cell 
dependent cholangitis via upregulation of co-inhibitory molecules in cholangiocytes. Caution should be taken when 
targeting IL-17 for the treatment of cholangitis. 

 
 
P251 
Dissecting the functional role for homophilic and heterophilic CEACAM1-ligation in immune regulation  
M. Kellerer1, C. Schramm2, G. Tiegs1, A. K. Horst1 
1University Medical Center Hamburg-Eppendorf, Institute for Experimental Immunology and Hepatology, Hamburg, 
Germany 
2University Medical Center Hamburg-Eppendorf, Martin Zeitz Center for Rare Diseases, HAMBURG, Germany 

Introduction.CEACAM1 (carcinoembryonic antigen-related cell adhesion molecule 1) is a homophilic and heterophilic 
adhesion molecule that acts as an immune co-receptor on leukocytes. Soluble CEACAM1 (sCC1) was originally 
discovered as a serum marker in human patients with obstructive and autoimmune liver disease. In murine 
autoimmune hepatitis (Concanavalin A-induced hepatitis), CEACAM1 promotes IL-2-dependent Treg induction and 
stability, and Ceacam1-/- mice exhibit hyperinflammation and persistence of liver injury. This immune-regulatory 
function requires tight regulation of CEACAM1 isoform expression; on CD4+ T cells, CEACAM1-S, the activatory 
isoform with a short cytoplasmic domain, fosters cytokine production and Treg induction. Contrary,  its inhibitory 
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isoform with two ITIMs and a long cytoplasmic tail (CEACAM1-L) interacts with co-inhibitory immune receptors (e.g. 
TIM-3) and limits activation.  

Objectives. The role of CEACAM1-ligation in hepatic immune regulation is unknown. The role of CEACAM1/sCC1 in 
co-cultures of CD4+ T cells and antigen-presenting cells (dendritic cells, DCs) for T cell activation and Treg induction is 
investigated.  

Materials & methods. In sera from human patients and mice, CEACAM1 was detected in Western Blots. Cocultures 
from bone-marrow derived, FACS-sorted DCs and MAC-sorted T cells from CEACAM1-deficient and WT mice were 
analyzed in FACS, and cytokines were quantified by multiplexing and ELISAs. Expression of Ceacam1isoforms was 
analyzed by semi-quantitative RT-PCR. 

Results. CEACAM1 is detectable in sera of patients with advanced PSC, and in sera of WT mice. In cocultures of 
CD4+ T cells and dendritic cells, expression of CEACAM1-S precedes up-regulation of CEACAM1-L in both cell 
types.  sCC1 inhibits production of IL-2 by CD4+ T cells and IL-12 by DCs, regardless of their CEACAM1 expression 
status. sCC1 strongly binds to activated CD4+CD25+ T cells which results in phosphorylation of STAT5 and 
upregulation of Foxp3.  

Conclusion.CEACAM1 isoform expression is tightly regulated in activated immune cells. Homophilic ligation of 
CEACAM1 supports dampening of immune responses in vitro by reduction of IL-2 production and induction of Foxp3 
in CD4+ T cells. On DCs, sCEACAM1 binds to a heterophilic ligand, which leads to reduction of IL-12 production. This 
immunmodulatory function of (s)CEACAM1 will be further explored in vivo. 

 
P252 
The immunological role of adipose tissue in inflammatory bowel disease 
M. Letizia1, C. Böttcher2, Y. Rodriguez Sillke1, F. Schmidt1, C. Günther3, D. Kunkel4, R. Glauben1, B. Siegmund1, C. 
Weidinger1 
1Charité - Universitätsmedizin Berlin, Medizinische Klinik für Gastroenterologie, Infektiologie und Rheumatologie, 
Berlin, Germany 
2Charité - Universitätsmedizin Berlin, Klinik für Psychiatrie und Psychotherapie, Berlin, Germany 
3Universitätsklinikum Erlangen , Medizinische Klinik 1, Erlangen, Germany 
4Charité - Universitätsmedizin Berlin, BCRT, Berlin, Germany 

Introduction: Crohn´s disease (CD) is characterized by intestinal epithelial damage and subsequent translocation of 
bacteria from the intestinal lumen into the adjacent mesenteric fat, inducing fat hyperplasia as well as the recruitment 
of various immune cells. However, the role of adipose tissue in intestinal auto-immunity remains elusive. 

Objectives: To better understand the role of mesenteric fat in the regulation of intestinal immune responses we 
compared the immune cell compositions of mesenteric fat in mouse models of intestinal inflammation and mesenteric 
fat of patients with Crohn"s disease, ulcerative colitis (UC) or colon rectal cancer (CRC) by mass cytometry. 

Materials and method: Immune cells were isolated from mesenteric fat, gonadal fat, mesenteric lymph nodes and 
intestinal lamina propria of intestinal epithelial specific caspase-8 (Casp8ΔIEC) knockout mice or wild type littermates. 
Alternatively, immune cells were isolated from mesenteric adipose tissue collected from CD, UC, CRC patients 
undergoing disease-related surgery. Cells were analyzed by mass cytometry using a panel of 36 lineage and 
functional markers. 

Results: Our data provide for the first time a comprehensive, comparative immune cell characterization of lamina 
propria, mesenteric lymph nodes, mesenteric fat and gonadal fat in Casp8ΔIEC-induced ileitis. CD206+ macrophages 
were the most abundant myeloid cells found within adipose tissue and interestingly, we observed that solely CD206+ 
macrophages infiltrating mesenteric fat of mice with ileitis displayed an up-regulation of some metabolic markers 
including CD38 and decrease of TNFα production. Moreover, mesenteric but not gonadal fat of Casp8ΔIEC  
mice showed infiltration of Ly6G+ cells. CD206+ macrophages were abundant in mesenteric fat tissue of CD, UC, CRC 
patients while CD8+ T cells were mainly enriched in adipose tissue collected from CD patients. 

Conclusion: Our data suggest for the first time a dynamic immune-modulatory function of mesenteric fat in relation to 
the location and development of intestinal inflammation, highlighting the immunological contribution of adipose tissue 
to the decors of IBD. 
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The C5a/C5aR1 axis drives the development of autoimmune skin blistering disease through regulation of IgG 
auto-antibody production, IgG1 Fc glycosylation and cytokine production 
J. Tillmann1, B. Kovács2,1, A. Kordowski3, M. Wuhrer4, R. Ludwig2, C. M. Karsten1, J. Köhl1,5 
1University of Lübeck, Institute for Systemic Inflammation Research, Lübeck, Germany 
2University of Lübeck, Department of Dermatology, Lübeck, Germany 
3University Hospital Schleswig-Holstein, Institute of Nutritional Medicine, Lübeck, Germany 
4Leiden University Medical Center, Center for Proteomics and Metabolomics, Leiden, Netherlands 
5Cincinnati Children’s Hospital Medical Center, Division of Immunobiology, Cincinnati, United States 

Introduction and Objectives: Epidermolysis bullosa acquisita (EBA) is a subepidermal blistering disease caused by 
auto-antibodies (aAbs) against collagen typ VII (Col7). Col7 is a major component of anchoring proteins, which are 
responsible for stability of the epidermal-dermal junction in the skin. In an antibody-transfer model of EBA, we 
previously showed that C5a receptor 1 (C5aR1)-deficient mice are protected from the development of skin blistering. 
This finding suggested a critical role of the C5a/C5aR1 in the effector phase of EBA. 

Material and Methods: We immunized EBA-susceptible (B6.s), EBA-resistant (B6.j) wildtype (wt) mice and B6.s 
C5aR1-/- mice with vWFA2, the immunodominat region with Col7, and Titermax (1:1). Biweekly for eight weeks we 
scored the clinical symptoms of the mice and took blood samples for ROS analysis, Col7 epitope mapping and 
cytokine assays. We purified Col7-specific serum aAbs  and quantified the different IgG subclasses. Finally, we 
analyzed the IgG Fc-glycosylation pattern as an addition measure of pro- or anti-inflammatory properties of IgG aAbs. 

Results: We saw first clinical symptoms in B6.s mice between weeks 4 -6 after immunization, whereas B6.s C5aR1-/- 
mice were completely protected from EBA development up to week 12. In the serum of B6.s C5aR1-/-, we found 
significantly lower levels of Col7-specific, complement-activating IgG2b and IgG2c aAbs and a significantly higher 
concentration of IgG1 aAbs. Additionally we analyzed the Fc glycosylation of IgG1 aAbs at week 12. We found a low 
frequency of pro-inflammatory agalactosylated IgG1 aAbs in sera from B6.s C5aR1-/- mice. In contrast, the frequency 
of anti-inflammatory, highly sialylated and or galactosylated IgG1 was high in sera from B6.s C5aR1-/- but not from 
B6.s mice. Also, IL-6, IL-12 and IL-17a serum cyokine concentrations in B6.s wt mice were significantly higher than 
those in B6.s C5aR1-/- mice at weeks 6 and 8. Of note, IL-10 serum levels in B6.s C5aR1-/- mice were significantly 
higher than those in B6.s wt mice. 

Conclusions: Our findings point towards a less pro-inflammatory environment in B6.s C5aR1-/- mice and identify the 
activation of the C5a/C5aR1 axis as an important immune mechanism driving EBA. 

 
P254 
Newly generated metal complex has immunosuppressive functions by inducing TGFß expression  
S. Haeberle1, X. Cheng2, R. Gama-Brambila2, S. Ghaffory2, S. Wölfl2, E. Hadaschik1,3 
1University Hospital Heidelberg, Department of Dermatology, Heidelberg, Germany 
2University Heidelberg, Pharmazie und molekulare Biotechnologie, Heidelberg, Germany 
3University Hospital , Department of Dermatology, Essen, Germany 

The aryl hydrocarbon receptor (AHR) functions in various biological processes in a ligand-dependent manner. Upon 
ligand binding the receptor translocates into the nucleus and acts as a transcription factor. We could show that a 
newly generated gold metal compound 3 (MC3) binds to the aryl hydrocarbon receptor (AHR). Binding was 100-fold 
stronger compared to the AHR ligand 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). 

To investigate the in vitro immunosuppressive function of MC3, primary murine WT CD4+ T cells were isolated and 
treated over night with MC3 followed by stimulation with CD3/CD28. Treatment with MC3 showed an upregulation of 
CYP1A1 and TGFβ1, TGFβ2 and TGFβ3 in comparison to mock solution using real time PCR. In addition, flow 
cytometry analysis showed a 2-3 fold higher CD4+CD25+foxP3+Treg frequency upon MC3 treatment in comparison to 
mock treated CD4+ T cells. Furthermore, the increased Treg frequency could be reversed by using AHR antagonists 
or TGFß inhibitors in vitro. 
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The effect of MC3 was additionally investigated using an autoimmune-mouse model. Scurfy mice lack functional Treg 
and show activation of autoreactive T cells which leads to T-cell mediated inflammation of several organs including 
liver, lung and skin. On average scurfy mice die due to multi-organ failure at day 24 of life. When treated with MC3, 
scurfy mice showed a prolonged life expectancy up to 70 days. Furthermore, we found after 24 days treatment a 
reduction in the frequencies of activation markers (CD69, CD25) on CD4+ pre-gated T cells in comparison to mock-
treated mice. RtPCR data show that MC3 treated mice (WT and scurfy) have higher TGFβ1 expression in liver, spleen 
and thymus in comparison to mock treated mice. Similar results could be shown by TGFβ1 in-situ staining of thymus 
and liver. 

In summary, the new gold compound MC3 functions as AHR agonist which induces increased TGFβ1 expression and 
thereby might lead to Treg induction. Furthermore MC3 has an immunosuppressive effect on T cells in an 
autoimmune model and increases the life expectancy of scurfy mice.   

 
P255 
Impaired degradation of phagocytosed nuclear material contributes to inflammation in C1q-deficient mice 
A. Latha (Ashok Kumar)1, J. Kranich1, N. Pacheco Fernandez2, A. Foltyn-Arfa Kia1, B. Dislich3, S. F. Lichtenthaler3, A. 
Schmidt4, A. Imhof4, J. von Blume2, T. Brocker1 
1nstitute for Immunology, Biomedical Center, LMU Munich, Germany 
2Max Planck Institute of Biochemistry, Martinsried, Munich, Germany 
3German Center for Neurodegenerative Diseases, Munich, Germany 
4Molecular Biology, Biomedical Center, LMU Munich, Germany 

C1q-deficiency is strongly associated with the development of systemic lupus erythematosus (SLE) in humans and 
lupus-like autoimmunity in mice. Often, macrophages (MPs) show a reduced ability to engulf apoptotic cells in SLE 
patients. In agreement with this, it has been shown that C1q-KO mice show impaired engulfment of dead cells. 
However, the precise mechanisms of how this leads to the development of SLE is unclear. Using apoptotic cells with 
fluorescently-labeled H2B histones, we could show that C1q-KO peritoneal macrophages (pMPs) exhibit a delayed 
degradation of nuclear material derived from phagocytosed apoptotic cells. We found a significant reduction of 
lysosomal DNASE2A in C1q-KO splenic enriched MPs and pMPs which is necessary for digesting the engulfed 
apoptotic nuclear material. As a consequence, C1q-KO MPs show elevated levels of factors involved in the STING-
pathway, which is activated by recognition of cytosolic DNA. We also found a significant reduction of RAB5 in C1q-KO 
MPs which is necessary for maintaining the endo-lysosomal system. In addition, enlarged lysosomal compartments 
were seen in C1q-KO MPs which is an indication of dysfunctional lysosomes. In order to restore the degradation of 
phagocytosed nuclear material, we coated apoptotic cells with a DNASE2A fused to the apoptotic-cell binding protein 
MFGE8, to deliver DNASE2A directly to the lysosomes containing DNA of phagocytosed apoptotic cells. This not only 
restored DNA-degradation in C1q-KO MPs, but also lead to reduced production of inflammatory cytokines upon 
phagocytosis. Hence, we postulate that C1q-deficiency leads to accumulation of non-degraded DNA in phagocytic 
cells triggering production of pro-inflammatory cytokines via the STING pathway. In addition, reduced DNASE2A 
expression could be a consequence of the disrupted endo-lysosomal system seen in C1q-KO MPs. 

 
P256 
Functional role of the Tec kinase ITK in the pathogenesis of inflammatory bowel disease 
K. Lechner1, M. F. Neurath1, B. Weigmann1 
1Medical Clinic 1 University Clinic Erlangen, Erlangen, Germany 

Introduction The tyrosine-protein kinase ITK (interleukin-2-inducible T-cell kinase) is a member of the Tec family 
kinases and an important component of the TCR signaling pathway. ITK is required for activation of T-cells and 
promotes Th2 plus Th9 differentiation.  Crohn"s disease (CD) and ulcerative colitis (UC) are chronic inflammatory 
disorders of the intestine and are considered as clinical prototypes of inflammatory bowel disease. In contrast to CD 
patients the mucosal T-cell cytokine profile in UC is characterized by the production of Th2 and Th9 cytokines. 
Moreover, the immunosuppressive drug Cyclosporin A (CsA) shows a protective effect in UC patients rather than CD 
patients. However, the molecular mechanism of action is unknown. In experimental colitis model ITK-deficient mice 
(ITKKO) show a protected phenotype after acute oxazolone treatment.  

Objectives Our goal is to get new insights into the functional role of ITK controlling the resolution of inflammation in 
experimental colitis. Furthermore, we want to elucidate the molecular mechanism of action for CsA. We hypothesize 
that CsA interacts with ITK via the immunophilin CypA in UC patients. 
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Patients & Methods ITK and CypA expression in patients with inactive or active UC or CD was measured by qPCR 
analysis. Acute and chronic oxazolone mediated colitis was induced in ITKKO mice and controls. Disease activity was 
measured by means of histological and endoscopic score of inflammation activity. IL6-mini-circle-vector was 
administrated by hydrodynamic injection technique. Lamina propria mononuclear cells (LPMC) were isolated and the 
rate of apoptosis induction after treatment with CsA was assessed via flow cytometric analysis. Cytokine concentration 
(IL6, IL9, IL13, IL17A, TNFa) was assessed using ELISA.  

Results Patients with active UC show a higher expression of ITK compared to patients with inactive UC .The 
expression rate of ITK is antagonistic to the expression of CypA. In oxazolone colitis model control mice treated with 
CsA show a significant induction of apoptosis in LPMCs and a reduction of IL6 expression.  Administration of an IL6-
mini-circle-vector restored the inflamed phenotype in ITKKO mice with and without CsA treatment.  

Conclusion Our results indicate that CypA might be the link for CsA to inhibit ITK function. The restoration of the 
inflamed phenotype after administration of an IL6-mini-circle-vector in ITKKO mice treated with CsA underscores our 
hypothesis that CsA works via ITK. 

 
 
P258 
MBP85-99 specific TCR repertoire in DR2+ patients affected by multiple sclerosis 
G. Di Sante1, M. Lucchini2, M. Valentini1, A. K. Patanella2, S. Rolla3, A. Bianco2, M. Mirabella2, F. Ria4 
1Università Cattolica del Sacro Cuore - Fondazione Policlinico Universitario "A. Gemelli" IRCCS, Institute of General 
Pathology, Roma, Italy 
2Università Cattolica del Sacro Cuore - Fondazione Policlinico Universitario "A. Gemelli" IRCCS, Institute of 
Neurology, Roma, Italy 
3Hospital Le Molinette, Department of Neurology, Turin, Italy 
4Università Cattolica del Sacro Cuore - Fondazione Policlinico Universitario, Institute of Microbiology, Roma, Italy 

T and B cells play a prominent role in the pathogenesis of Multiple Sclerosis (MS) and in particular peripherally 
activated T cells specific for myelin antigens become able to cross the blood-brain barrier, causing damage and 
recruitment of other immune cells. The T cell mediated self-reactivity against myelin is strongly linked to HLA; 
specifically in HLA-DR2+ subjects, an immunodominant T-cell epitope exists within MBP residues 85-99. 
Immunoscope analysis (TRBV-TRBJ spectratyping) of the repertoire of T cells specific for MBP85-99 revealed the 
usage of a limited number TCRs. The analysis was performed on the blood and cerebrospinal fluids (CSF) samples of 
30 untreated DR2+ patients and 7 healthy DR2+ subjects, allowing to identify 2 TCR rearrangements shared by more 
than 50% of MS DR2+ patients during the active phase of the disease. the immunophenotyping analysis revealed that 
one of the two shared TCRs was exclusively used by IL-17 secreting cells and that its presence was down-regulated 
during remission after IFNβ therapy, that also reduced the overall circulating MBP specific TCR repertoire. Moreover, 
it was possible to detect MBP specific TCRs in patients" CSF during a relapse but not during a remission phase. 
Twenty-five % of the investigated TCR rearrangements were used by IFN-g secreting cells. 

To date there are no available biomarkers for response to therapy and therapy efficacy is measured on the absence of 
clinical and radiological activity during follow-up. 

The identification of a limited number of TCRs involved in the recognition of MBP85-99 in complex with HLA-DR2 
specifically associated with disease can lead to development of tools aimed at measuring their number in the blood of 
MS patients as potential biomarkers of disease. 

 
P259 
Type 3 Innate Lymphoid Cells in models of psoriasis and psoriatic arthritis 
M. G. Raimondo1, S. Rauber1, J. Distler1, G. Schett1, A. Ramming1 
1Friedrich-Alexander-University Erlangen-Nürnberg (FAU) and Universitätsklinikum Erlangen, Department of Internal 
Medicine 3 – Rheumatology and Immunology, Erlangen, Germany 

Introduction: Psoriasis (PsO) and psoriatic arthritis (PsA) are two types of chronic inflammatory diseases that share a 
similar cytokines profile. About 30% of PsO patients also develop a joint involvement, but the underlying mechanism is 
still unclear. Innate lymphoid cells (ILC) and specifically the type 3 ILCs (ILC3s) have raised increasing interest as 
possible player in the pathogenesis of both diseases, as they produce the pathological key cytokine IL-17A. 
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Objective: We addressed the contribution of ILC3s to the pathogenesis of PsO and PsA in murine in vivo models. 

Methods: PsO was induced by the repeated local application of imiquimod (IMQ) on the skin of hind paws. PsA was 
induced through the systemic IL-23 overexpression (IL-23OE) using a minicircle vector. PASI (Psoriasis Area Severity 
Index) score was used to assess the skin lesions and epithelial thickness was measured through histomorphometric 
analysis of skin. Joint inflammation was assessed through magnetic resonance imaging (MRI) and haematoxylin and 
eosin (H&E) staining of the ankle area. Peripheral blood was obtained and flow cytometry analysis was performed to 
address circulating ILC3s. 

Results: Systemic IL-23OE induced psoriatic-like skin lesions at different areas of the mouse body compared to the 
limited inflammatory effect induced by IMQ. Simultaneous application of IMQ and IL-23OE induced a stronger skin 
phenotype in mice as compared to IL-23OE or IMQ treatment alone. MRI and histomorphometric analyses revealed 
strong musculoskeletal inflammation after 3 weeks in the IL-23OE model as compare to control mice and to IMQ 
treated mice. Of note, mice who received IMQ in addition to IL-23OE showed significantly less joint inflammation. IL-
23OE resulted in a significant increase of circulating ILC and specifically of ILC3 compared to controls. Interestingly, 
simultaneous application of IMQ in addition to IL-23OE resulted into a significant decrease of circulating ILC3 
compared to IL-23OE alone. 

Conclusion: We showed that IMQ aggravated the PsO phenotype, but is able to ameliorate the arthritic involvement 
of PsA in mice. This phenotype correlated with the circulating numbers of ILC3s. ILC3s were increased in IL-23OE 
mice, suggesting that these cells can be mobilised and recruited upon cytokine stimulation. By contrast, IMQ 
interfered with the systemic effect of IL-23, limiting joint inflammation and reducing circulating number of ILC3. 

 

 
P260 
Innate lymphocytes (ILCs) respond to crystal-deposition and promote local inflammation and fibrosis 

I. Ludwig-Portugall1, T. Frasconi1, C. Kurts1 
1Institute of Experimental Immunology, University hospital Bonn, Bonn, Germany 

Crystal-induced inflammation is a common manifestation of a variety of genetic and acquired metabolic disturbances 
as well as drug or toxin induced tissue damage. Here, DCs or macrophages sense the crystals, activate the NLRP3-
inflammasome and produce cytokines like IL18 and IL1b. These, together with other cytokines such as IL23, promote 
local inflammation and induce the development of kidney fibrosis. 

Our data indicated that a Rorγt+ and RAG-independent population play an important role in the development of kidney 
fibrosis. Based on this we aim to understand the mechanism by which ILCs sense and respond to crystal deposition 
and influence the development kidney fibrosis 

Using a mouse model of crystal-induced nephritis by feeding an adenine-enriched chow we analysed the cytokines 
profile of Rorγt+ and Rorγt- ILCs. We detected different effects of IL18 and IL1β on ILC3s by analysing the cytokine 
production and cell proliferation. 

IL18 and IL1β are produced in crystal nephropathies by resident DCs and macrophages. ILCs can sense this 
inflammatory environment and respond to these stimuli by releasing pro-inflammatory cytokines, such as IL17 and 
IFNγ, which promote the development of kidney fibrosis. 

Our data suggests that the pro-inflammatory environment promoted by crystal deposition has an effect on ILCs, which 
defines the cytokine production suggesting plasticity within ILCs groups. 

As a consequence, ILCs can be considered as early responders in a context of crystal nephropathies and might serve 
as a key player in the development of kidney fibrosis. 
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P261 
Tissue-destructive type 17 immunity is controlled by keratinocyte-derived de novo glucocorticoids in the skin 
J. Mann1, T. S. Phan1, L. Schink1, V. M. Merk1, D. F. Legler2, T. Brunner1 
1University of Konstanz, Biochemical Pharmacology, Department of Biology, Konstanz, Germany 
2University of Konstanz, Biotechnology Institute Thurgau (BITg), Kreuzlingen, Switzerland 

The skin represents the outermost epithelial barrier of the body and controls immunity and tolerance while being 
constantly challenged with stress signals from the external and internal environment. De novo glucocorticoids (GC) 
synthesized in the skin are proposed to maintain the skin immune homeostasis and barrier competency through the 
regulatory and anti-inflammatory action of the glucocorticoid receptor present in various types of stromal and immune 
cells within the skin. To which extend cutaneous de novo GC regulate skin-resident immune cells is still not clear due 
to the lack of experimental models. To specifically investigate how skin-derived de novo GC may regulate the local 
skin immune system in vivo, we employed an inducible mouse model with Cre recombinase-mediated ablation of the 
relevant Cyp11b1 enzyme in keratinocytes. We here show that conditional deletion of this key enzyme in 
keratinocytes abrogates the de novo GC synthesis in the skin and observed that knockout (KO) mice deficient in 
keratinocyte-specific GC synthesis display spontaneous skin activation and increased numbers of activated CD40+ 
migratory dendritic cells (DC) in skin draining lymph nodes (dLN). Accordingly, cytokine expression such as IL-12, 
TGF-ß, IL-23, IL-6, IL-17 and CD4+ and CD8+ T cell memory subsets in the dLN were elevated whereas expression of 
IL-10 and Foxp3+ Treg cells were decreased indicating that dLN are spontaneously primed and T cell differentiation is 
dominantly driven towards type 1/17. Ultimately, KO mice develop a spontaneous skin inflammation with epidermal 
hyperplasia and inflammatory immune cell infiltration. We conclude from our results that local GC production in the 
skin regulates the skin immune system through migratory DC. If disrupted, DCs are licensed to favorably trigger 
Th1/Th17 immune responses whereas induction of regulatory T cell differentiation is impaired, leaving the skin to be 
more prone against tissue-destructive immune responses. Our results highlight the potency of skin-derived GC in 
suppressing destructive immune responses and the induction of tolerance and further consider the relevance of 
endogenous skin GC in inflammatory and autoimmune skin disorders. 

 
 
P262 
Phenotypic and functional study of T regulatory cells and natural killer cells and their interplay with 
micronutrients and markers of disease severity in newly diagnosed Graves" disease patients 
D. Gallo1, E. Piantanida1, S. A. M. Cattaneo2, L. Gentile1, F. Merletti2, M. Nisi3, M. Gallazzi4, M. Dodaj4, M. L. Tanda1, 
R. Chianese2, D. M. Noonan4, L. Bartalena1, L. Mortara4 
1University of Insubria, Department of Medicine and Surgery, Varese, Italy 
2ASST Sette Laghi, Department of Transfusion Medicine and Immunohematology, Varese, Italy 
3ASST Sette Laghi, Department of Transfusion Medicine and Immunohematology, Varese, Italy 
4University of Insubria, Department of Biotechnology and Life Sciences, Varese, Italy 

Question: Graves" Disease (GD) is the most common cause of hyperthyroidism in iodine-sufficient areas. 
Autoantibodies directed to the TSH-receptor (TRAb) represent the ultimate cause. In the literature the results on the 
implication of both T regulatory (Treg) and natural killer (NK) cells are incomplete. Treg cells are key cell mediators 
inhibiting autoimmune disorders, whereas NK cells, in particular the regulatory CD56bright NK cell subset is 
increasingly seen as having regulatory features, and it has been suggested that they could play a role in controlling T 
cell responses and maintaining homeostasis. The potential role of micronutrients is on study. This case-control study 
aimed to evaluate the interplay between clinical markers of disease severity, micronutrients, NK and Treg cells in 
newly diagnosed GD. 

Methods: Blood samples from consecutive newly diagnosed GD were collected. Healthy blood donors, matched for 
sex and age, served as control group. Several distinct fluorophore-conjugated mAbs were used for Flow Cytometry, 
i.e. anti-CD45, CD4, CD8, CD25, CD3, CD127 and anti-CD3, CD56, CD16, NKGD2, NKG2A, CD49d, CD69, CD161, 
for Treg cells and for NK cells, respectively. Furthermore, blood samples were collected to measure thyroid hormones 
(FT4, FT3), TSH, thyroid autoantibodies (TRAb, AbTPO), selenium (SE) and vitamin D (VITD) levels in GD. Thyroid 
volume was established by ultrasonography. 

Results: Twenty-eight patients (women 22/28; mean age 44±11 years) and 22 controls (women 12/22; mean age 
43.5 ±11 years) were enrolled. Treg cells were not decreased in GD compared to controls. Functional studies are 
ongoing. On the contrary, the percentage of CD56dim NK cell subset was reduced in GD compared to controls. 
Accordingly, the percentage of CD56bright NK in GD was almost doubled compared to donors. In GD, serum negative 
correlations were found between SE (mean values 92±13mcg/l), FT4, FT3 and TRAb levels. The relationship between 
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VITD, TRAb and percentage of Treg/CD4+, initially demonstrated, was not confirmed after samples enlargement. 
Treg/CD4+ percentage was slightly inversely related both to FT4 and FT3 and significantly inversely related to TRAb 
levels. 

Conclusions: Although preliminary, our results suggest a correlation between low SE status, immune regulatory cells 
and GD severity. Ongoing functional tests on T regulatory cells and NK cells will aim to clarify their role in the clinical 
manifestations of the disease. 

 
P264 
Diet-induced obesity influence collagen-induced arthritis in mice 
K. Marcińska1, P. Kowalczyk1, A. Strzępa1, M. Majewska-Szczepanik1, M. Szczepanik1 
1Jagiellonian University Medical College, Department of Medical Biology, Kraków, Poland 

Introduction: At present, there are only a few reports concerning the effects of obesity on collagen-induced arthritis 
(CIA) in mice and rheumatoid arthritis in patients. Studies conducted by our team demonstrated that diet-induced 
obesity (DIO) aggravates T-cell mediated immune response such as contact hypersensitivity in mice. Unexpectedly, 
our preliminary data employing CIA model showed that male mice with DIO develop less severe disease. 

Objectives: The purpose of this work is to determine the influence of obesity on collagen-induced arthritis. 

Materials & Methods: To study the influence of obesity on CIA, DBA/1 mice were fed high-fat diet (HFD) or normal 
diet for 4 or 8 weeks prior to CIA induction. 

Results: Our data show that male but not female mice fed HFD for 4 or 8 weeks develop less severe disease (clinical 
score). Decreased disease severity in male mice correlated with reduced myeloperoxidase (MPO) activity in joint 
tissue. Moreover, reduced concentration of anti-COLL II IgG2a correlated with decreased disease severity in HFD-fed 
male mice. Observed reduction of anti-COLL II IgG2a in male HFD-fed mice is in line with decreased percentage of 
CD19+ B220+ B cells in the spleen when compared to female mice fed HFD. Further flow cytometry analysis of 
lymphoid organs showed increased percentage of CD4+IL10+ lymphocytes in the spleen of HFD-fed male mice that 
developed less severe disease. This was not observed in female mice with DIO. 

Conclusion: In summary, our data show that DIO alleviates CIA in male but not female mice suggesting that this 
phenomenon is determined by gender. 

This work was supported by grant N43/DBS/000005 to MS. 
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Nucleic acid recognition through specific receptors aggravates ANCA-associated vasculitis in the lung 
N. Kessler1, S. F. Viehmann1, C. Schmidt1, D. Klaus1, P. Boor2, L. Teichmann3, P. Heeringa4, N. Garcia Garbi1, C. 
Kurts1 
1UKB, Institute of experimental immunology, Bonn, Germany 
2RWTH Uniklinikum, Institute for Pathology, Aachen, Germany 
3UKB, Medical Clinic III, Bonn, Germany 
4University clinic, Pathology & Medical Biology, Groningen, Germany 

Introduction: ANCA associated vasculitides (AAV) are a group of life-threatening autoimmune diseases that lead to 
inflammation in the vasculature. Vessel inflammation frequently occurs in the lung and kidneys, causing not only 
pulmonary hemorrhages but also necrotizing glomerular nephritis. It is generally believed that microbial stimuli drive 
the generation of autoantibodies against the anti-microbial proteins myeloperoxidase (MPO) and proteinase 3 (PR3) 
which are predominantly stored in granules of neutrophils. Upon activation, neutrophils release highly immunogenic 
DNA complexed with MPO or PR3, followed by binding of the respective autoantibodies. 

Objectives: In this study we wanted to investigate the underlying cellular and molecular mechanisms provoking 
pulmonary AAV. 
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Materials & methods: Here, we present a novel and robust mouse model for anti-MPO-associated pulmonary 
vasculitis. It results from the combinatorial administration of immunological danger signals into the lung followed by 
systemic injection of anti-MPO Ig. Our model recapitulates the major clinical hallmarks of the human disease, such as 
severe lung pathology along with impaired lung function. 

Results: We found that the absence of the stimulator of interferon genes (STING)-dependent signaling pathway 
protected mice from pulmonary AAV. Immune cell infiltration into the lung as well as weight loss were lower than in 
wild-type control mice, indicating a crucial role for DNA recognition in our model. Consistent with this, we observed 
that deficiency for the nucleic acid sensor cyclic GMP-AMP synthase (cGAS) attenuated the disease as well. 

Conclusion: We suggest that the mechanistic basis for STING activation involves the release of highly immunogenic 
MPO-decorated DNA derived from neutrophils and the subsequent activation of accessory cells by immune 
complexes following anti-MPO binding. 

 
P266 
Hepatic interleukin-33 signalling induces an alternative pathway to counteract immune-mediated hepatitis 
A. Ochel1, G. Tiegs1, K. Neumann1 
1University Medical Center Hamburg Eppendorf, Institute of Experimental Immunology and Hepatology, Hamburg, 
Germany 

Introduction: Autoimmune hepatitis (AIH) is a chronic inflammatory disease that is due loss of tolerance towards 
hepatic self-antigens. AIH is mainly driven by autoreactive CD4+ Th1 cells that continuously express pro-inflammatory 
thereby causing ongoing necroinflammation in the liver. The alarmin interleukin (IL-) 33 is expressed in epithelial and 
endothelial cells with barrier function and in hepatocytes. Following necrosis, IL-33 activates ST2+ immune cells, such 
as type 2 innate lymphoid cells (ILC2s) and a subset of regulatory T cells (Tregs). IL-33 was shown to counteract 
immune-mediated hepatitis by a yet unknown mechanism. 

Question: Activated ILC2s and Tregs express the EGF-like molecule Amphiregulin (AREG) that mediates 
regeneration of wounded liver tissue and enhances the suppressive function of Tregs. Hence, it was investigated if IL-
33-responsive cells regulate hepatic inflammation in an AREG-dependent manner. 

Materials and Methods: Immune-mediated hepatitis was induced by treating C57BL/6 (WT), ST2-/- and AREG-/- mice 
with Concanavalin (Con) A. Additionally, a subset of mice was treated with IL-33 on three consecutive days prior to 
Con A-application. Hepatic immune cells were analysed by flow cytometry and unbiased tSNE-clustering. Cytokines 
were determined by qRT-PCR and multiplex-assays. 

Results: WT mice developed severe hepatitis in response to Con A as demonstrated by necrotic lesions and 
significantly elevated serum ALT values. In contrast, hepatitis was suppressed in mice that received IL-33 prior to Con 
A. While Th1-associated cytokines were reduced, Th2-cytokines were significantly increased in sera of IL-33-treated 
mice. ILC2s and ST2+ Tregs were increased in response to either Con A or IL-33, yet the highest frequencies were 
found in response to IL-33. Additionally, ILC2s expressed AREG upon IL-33-treatment. Hepatic macrophages were 
increased upon Con A or IL-33. Yet, Con A induced a Ly6chi CCR2+ M1 phenotype, while IL-33 promoted a Ly6clo 
CX3CR1+ M2 phenotype. Immune-mediated hepatitis was exacerbated in AREG-/- and ST2-/- mice. Interestingly, Treg-
frequencies were significantly increased in the knockout animals compared to WT mice, suggesting ST2+ Tregs and 
AREG were required as regulators of hepatitis. Indeed, adoptive transfer of IL-33-elicited Tregs protected WT mice 
from immune-mediated hepatitis. 

Conclusion: IL-33-signalling in the liver activates a network of immune-modulatory cells to impair liver inflammation. 

 
 
P267 
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Introduction: In multiple sclerosis (MS), neurodegeneration can be closely associated with inflammation, but the 
initial stimulus (or stimuli) that triggers and maintains inflammation, and also the mechanisms causing microglia 
activation are still a matter of debate. The importance of molecules containing the so-called damage-associated 
molecular patterns (DAMPs) was first recognized through the observation of the role of the chromatin protein HMGB1, 
but less attention has been paid to mitochondria-derived DAMPs (MTDs). 

Objectives: This project investigates the role of MTDs, particularly mtDNA, in inflammation and neurodegeneration 
during MS progression, and their importance in the mechanisms at the basis of these phenomena. 

Materials & methods: We could quantified mtDNA, HMGB1 and the pro-inflammatory cytokines TNF-α, IL-1β, IL-6, 
IL-8 and IFN-γ in plasma from 73 untreated progressive MS patients [38 with Secondary Progressive (SP) and 35 with 
Primary Progressive (PP) MS] and 42 healthy subjects (CTR), and correlated these data with demographic/clinical 
parameters. We also characterized the effects of mtDNA, N-formyl peptides (fMLP) and cardiolipin (CL) on microglia 
activation in vitro using a human microglial cell line (HMC3 cells). 

Results: We found that plasma level of mtDNA was higher in SPMS than in PPMS. In PPMS, TNF-α and IL-8 were 
higher than in CTR and SPMS, while all progressive MS patients had significantly more IL-6 and IL-1β than CTR. In 
PPMS, plasma levels of HMGB1 correlated with disease duration, and those of TNF-α with MS Severity Score. 
Considering microglia activation, at the transcriptional level ICAM1 expression decreased in HMC3 cells following 
mtDNA stimulation but increased following fMLP stimulation, while ERK2 and SPHK1 levels were down-regulated 
after CL treatment. Concerning activation markers and the production of reactive oxygen species (ROS), the 
percentage of HLA-DR+ HMC3 cells did not change upon stimulation, but intracellular ROS production increased after 
mtDNA and CL treatment, without effects on cell viability. 

Conclusion: In progressive MS patients, increased plasma levels of mtDNA and pro-inflammatory cytokines likely 
contribute to the systemic inflammatory status of these patients. Moreover, the fact that mtDNA and CL stimulate ROS 
production and activate human microglia likely suggests that MTDs can contribute to neuroinflammation. 

 
P268 
HLA-C*06:02 drives a CD8+ T-cell mediated autoimmune response against melanocytes by autoantigen 
presentation in psoriasis 
A. Arakawa1, K. Siewert2, J. Stöhr1, S. Vollmer1, K. Dornmair2, J. Prinz1 
1Ludwig-Maximilian-University, Dermatology and allegology, Munich, Germany 
2Institute of Clinical Neuroimmunology, Munich, Germany 

Introduction Psoriasis vulgaris is a common T-cell mediated inflammatory skin disease with a suspected autoimmune 
pathogenesis. HLA-C*06:02 is the main psoriasis risk gene, contributing up to 50% of disease risk. Epidermal CD8+ T 
cells are essential for psoriasis development. 

Objectives To investigate functional implications of HLA-C*06:02 and mechanisms of lesional T-cell activation in 
psoriasis. 

Materials & methods We reconstituted T-cell receptors (TCRs) from epidermal CD8+ T-cell clones of HLA-C*06:02-
positive psoriasis patients in a reporter T-hybridoma cell line and analysed their specificity by target cell and peptide 
library screening.  

Results By the reactivity of a paradigmatic Vα3S1/Vβ13S1 TCR we identify melanocytes as skin-specific target cells 
of an HLA-C*06:02-restricted psoriatic T-cell response. Following peptide library screening to define the conserved 
amino acid motif of peptide ligands recognized by the Vα3S1/Vβ13S1 TCR  peptide motif, we identified ADAMTS-like 
protein 5 (ADAMTSL5) as an HLA-C*06:02-presented melanocytic autoantigen. Consistent with the Vα3S1/Vβ13S1-
TCR reactivity, we observed that numerous CD8+ T cells in psoriasis lesions show signs of activation at the contact 
site with melanocytes, the epidermal cells expressing ADAMTSL5. Furthermore, ADAMTSL5 peptide stimulation 
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induced the psoriasis signature cytokine, IL-17A in CD8+ T cells from psoriasis patients only, supporting a role as 
psoriatic autoantigen. 

Conclusion This unbiased analysis of a TCR obtained directly from tissue-infiltrating CD8+ T cells reveals that in 
psoriasis HLA-C*06:02 directs an autoimmune response against melanocytes through autoantigen presentation. 
These results suggest a pathogenic principle for HLA-class I-associated immune-mediated inflammatory diseases, 
where the disease-specific HLA-class I molecule drives a CD8+ T-cell mediated autoimmune response against a 
specific cell type of the organ affected by the inflammation.  

 
P270 
The minor allelic variant G at rs75862629 in the ERAPs intergenic region is protective for AS in Sardinia and 
correlates with a lower expression of HLA-B*2709. 
B. Mattorre1, M. T. Fiorillo 1, V. Tedeschi 1, V. D'otolo1, M. Piga2, A. Cauli2, A. Mathieu2, F. Paladini1, R. Sorrentino1 
1Sapienza University of Roma, Biology and Biotechnology “Charles Darwin” , Roma, Italy 
2University and AOU of Cagliari, Cagliari, Italy 

Introduction: The association of Ankylosing Spondylitis (AS) with HLA-B27 has been know since many decades. 
However, there is a strong evidence that other genes are also involved. Indeed only 1-5% of HLA-B27 positive 
individuals develop AS. In particular, the Endoplasmic Reticulum aminopeptidases (ERAP1 and ERAP2), two 
ubiquitous, zinc-dependent multifunctional enzymes involved in peptide trimming before HLA class I presentation, play 
a role in several HLA-class I-mediated diseases, including AS. How much is due to an aberrant processing of the 
antigenic peptides is not clear. Neither it is known to what extent the two ERAP genes work in concert or 
independently from each other in conferring susceptibility/protection to AS.  

Objectives: A SNP in the ERAP2 promoter (rs75862629) coordinates the transcription of both ERAP genes. We 
investigated whether this SNP associates with AS and whether it affects the expression of the two major HLA-B27 
alleles present in Sardinia, the AS-associated B*2705 and the non-AS-associated B*2709. 

Patients and Methods: All patients and controls came from different areas of Sardinia and were representative of the 
population distribution. Four SNPs in the ERAP region were genotyped in HLA-B*2705 positive patients with AS 
(n=145), B27 positive healthy subjects (n=126) and B27 negative controls (n=250) and allele and haplotype 
frequencies determined. The expression of ERAP1 and ERAP2 mRNAs in 36 HLA-B27 positive B-Lymphoblastoid cell 
lines (B-LCLs) was measured by qPCR. To search for a nuclear factor binding the DNA sequence including 
rs75862629 we performed electrophoretic mobility shift assay (EMSA). The expression of HLA-B27 molecules related 
to SNP at rs75862629 was checked by flow cytometry. 

Results: The frequency of the minor allele G at rs75862629 is significantly increased in B27 healthy individuals both 
B*2705 and B*2709 compared to B*2705 positive patients with AS and B27 negative controls. The observed decrease 
in the ERAP2 concomitant with a higher ERAP1 expression can be explained by the lack of binding of a transcription 
factor as suggest by EMSA. This is correlated with a different cell surface expression of the HLA-B*2705 and HLA-
B*2709 molecules. 

Conclusions: The expression of ERAP1 and ERAP2 can be simultaneously modulating by SNP rs75862629 that 
provides protection from AS in HLA-B27 positive subjects in Sardinia. This has a functional impact on the HLA-B27 
expression and probably on the disease onset. 

 
P271 
Network-based analysis reveals signatures of IgG autoantibodies targeting G protein-coupled receptors in 
healthy and diseases 
O. Cabral-Marques1, A. Marques1, L. M. Giil1, R. De Vito1, B. E. Engelhadrd1, J. Sehouli1, H. Heidecke1, G. 
Riemekasten1 
1University of Lübeck, University Clinic of Schleswig-Holstein, Rheumatology and Clinical Immunology, Lübeck, 
Germany 

Background: Functional antibodies (ab) against G protein-coupled receptors (GPCR) were found in various diseases 
and partially in healthy individuals. Their role in physiology and in pathophysiology remains to be identified. 
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Methods: Sera from 952 patients with different rheumatic diseases were analyzed for the presence of ten different 
anti-GPCR ab by ELISAs. For deeper ab phenotyping, ab levels against 30 different autoantigens including GPCR, 
growth factors, and growth factor receptors were studied in sera from 491 healthy controls (HC), 84 patients with 
systemic sclerosis, 91 with Alzheimer's disease, and 207 with ovarian cancer by ELISAs. Spearman's rank correlation 
coefficients, hierarchical cluster analyses, network mapping and target interactions using STRING and gene ontology 
(GO) analyses were performed as well as transwell migration assays. In addition, in vtro studies and animal 
experiments were performed to identify the pathogenic role of one GPCR ab. 

Results: Specific signatures were identified in different autoimmune diseases and in HC. Ab correlations and clusters 
of correlations were identified in HC, which were specifically affected by age, sex, and autoimmune and non-
autoimmune diseases. Network mapping and GO analysis of ab targets displayed multiple associations and a central 
role of the endothelin receptor type-A (ETAR) in cell migration and chemoattraction. Indeed, the ab were 
chemoattractive for immune cells, which could be ameliorated by ETAR blockers. In addition, the antibodies induce 
cytokines and adhesion molecules in immune and resident tissue cells. Immunization of C56/Bl6 mice with hAT1R as 
well as transfer of Anti-AT1R ab indicate a contribution of these ab in SSc features such as interstitial lung disease 
and skin fibrosis. 

Conclusions: Our data indicate a functional ab network, which is affected by age, sex, and diseases. The ab could 
affect receptor functions and could guide immune cells or their targets via chemoattraction to organs. Since the 
immune system is involved in nearly all diseases, anti-GPCR ab may represent novel so far underrecognized effector 
mechanisms. 

 
 
P272 
Wheat consumption triggers immune activation in patients with Familial Mediterranean Fever 
D. Di Liberto1, A. Carroccio2,3, P. Mansueto2, M. Lo Pizzo1, F. Fayer2, E. Monguzzi4, M. Soresi2, F. La Blasca2, G. 
Geraci5, F. Dieli1,6, D. Schuppan4,7 
1CLADIBIOR, Policlinico Paolo Giaccone, Palermo, Italy 
2University , PROMISE, Palermo, Italy 
3Giovanni Paolo II Hospital, Sciacca, Italy 
4Institute of Translational Immunology and Research Center for Immunotherapy, Johannes Gutenberg University, 
Mainz, Germany 
5University, Surgery Department, Palermo, Italy 
6University, BIND, Palermo, Italy 
7Division of Gastroenterology, Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, United States 

Question: Familial Mediterranean Fever (FMF) is an autoinflammatory disease, mainly affecting people living in the 
Mediterranean area. It is an autosomal recessive inherited disease, characterized by unprovoked inflammation caused 
by defects in innate immunity (1). In our clinical practice, we observed a high frequency of self-reported Non-Celiac 
Wheat Sensitivity (NCWS), a condition in which the patients report symptoms eating wheat or other gluten-containing 
foods (2), in subjects who received a definitive diagnosis of FMF. 

Objectives: A) To define the frequency of FMF diagnosis and the association between FMF and NCWS. B) To 
evaluate the clinical manifestations and the innate immunity responses, before and after double-blind placebo-
controlled (DBPC) wheat challenge (WC), in subjects suffering from both FMF and NCWS. 

Methods: Six females affected by FMF and NCWS underwent to DBPC wheat challenge. Twelve NCWS females and 
eight healthy subjects were selected as controls (HC). Before and after DBPC WC the following parameters were 
evaluated: clinical symptoms by FMF-specific score (AIDAI), serum soluble CD14 (sCD14) and the percentage of 
CD14+leukocytes producing IL-1band TNF-a, both in PBMC and in rectal biopsies. 

Results: AIDAI score significantly increased in FMF patients during the 2-weeks DBPC WC, sCD14 values did not 
differ in FMF before and after the challenge, but were higher in FMF patients than in HC. In PBMC of FMF patients, 
the percentage of both CD14+/IL-1b+ and CD14+/TNF-a+leukocytes significantly increased after DBPC WC. In the 
rectal biopsies of FMF patients we did not find significant differences between the percentage of CD14+/IL-1b+and 
CD14+/TNF-a+leukocytes before and after BDPC WC, but in both conditions the values were higher than in HC. 
Symptomatic NCWS controls showed a cytokine profile close to FMF patients. 
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Conclusions: Self-reported NCWS can hide a FMF diagnosis and wheat ingestion can exacerbate FMF crisis 
associated to innate immunity activation; in these subgroup of FMF patients a wheat-free diet could contribute to the 
treatment. 

1) Doria A, et al. Autoinflammatory diseases: how to put the fire inside the body out? Autoimmun Rev 2012;12: 1-4. 

2) Sapone A, et al. Spectrum of gluten-related disorders: Consensus on new nomenclature and classification. BMC 
Med 2012; 10: 13. 

 
P273 
NFAT proteins are essential for thymic selection processes.  
C. M. Chiarolla1, A. König1, F. Berberich-Siebelt1 
1University of Würzburg, Institute of Pathology, Würzburg, Germany 

Introduction: The NFAT family of transcription factors, activated by the Ca2+/calcineurin (CN) signals downstream of 
T-cell receptor (TCR), are key regulators of several T-cell functions. Thymocytes and T cells express the family 
members NFATc1 – c3. To ensure a functional, but not self-reactive TCR repertoire, thymocytes undergo positive and 
negative selection processes, partly dependent on the signaling strength of the individual TCR. 

Objectives: Several NFAT single or double-deficient as well as CN subunit B-deleted mice have been generated. 
However, the effects on T-cell development (and function) were different. The apparent discrepancy to the reported 
absolute requirement for CN in positive selection could be due to a redundancy among NFAT family members. 
Likewise, other CN-signaling pathways could be involved, e.g. NF-κB and / or MAPK. 

Materials & methods: To test this, we have generated a T cell-specific Nfat-triple knockout mouse (TKO) by crossing 
Nfatc2-/- with Nfatc1fl/fl, Nfatc3fl/fl and Cd4cre. The phenotype of the TKO mice has been macroscopically monitored 
and all lymphoid and non-lymphoid tissues were collected for histochemical studies. Ex vivo analyses of cells from 
secondary lymphoid organs were collected for flow cytometry staining with different multi-marker panels. 

Results: NFAT TKO mice showed growth retardation and weight loss associated with age-related multiple organ 
inflammatory leukocyte infiltration, lymphadenopathy and splenomegaly. The overall number of T cells in secondary 
lymphoid organs was reduced compared to wild type mice, with a strongly tilted CD4/CD8 T-cell ratio towards CD8+ T 
cells and an impaired functional regulatory/conventional T-cell ratio. Interestingly, those alterations were found in the 
thymus of TKO suggesting an altered selection process during thymocytes development upon the combined loss of 
NFATc1–c3. In fact, the transitional and post-positive selection subpopulations were clearly underrepresented. 
Furthermore, TKO mice exhibited a high percentage of mature but TCR– thymocytes, pointing to a perturbed 
maturation process. 

Conclusion: We hypothesize that the lack of all expressed NFAT proteins during positive selection mimics too low 
affinity/avidity of the TCR, leading to few, but falsely selected T cells and thus an autoimmune-like syndrome. 

 
P274 
T helper 1 response is correlated with widespread pain, fatigue, sleeping disorders and the quality of life in 
patients with fibromyalgia and is modulated by hyperbaric oxygen therapy. 
M. Lo Pizzo1, G. Guggino2, D. Di Liberto1, S. Raimondo1, R. Alessandro1, P. C. Sarzi Puttini3, G. Sireci1, F. Dieli1 
1University of Palermo, Biomedicina, Neuroscienze e diagnostica avanzata (Bi.n.d), Palermo, Italy 
2University of Palermo, DIBIMIS,Rheumatology section, Palermo, Italy 
3Luigi Sacco University Hospital, Rheumatology Unit, Milano, Italy 

Objective: Hyperbaric oxygen therapy (HBOT) has been used as treatment for different clinical conditions, including 
Fibromyalgia (FM), modulating brain activity, ameliorates chronic pain and modifies the ratio of immune cells. Clinical 
studies have provided evidence that FM is associated with immune system dysregulation.  In the present  study we 
have characterized immune cells in the peripheral blood of FM patients  and evaluated the effect of HBOT on immune 
system and on global life style, with the aim of better understanding  the pathogenesis of the disease. 

Patients & Methods: Patients with primary FM and controls were treated with HBOT. Physical, emotional and social 
assessment, quality of sleep, tender points, intensity score, WPI and symptom severity were evaluated before and 
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after HBOT. Furthermore, a characterization of CD4 T lymphocytes and their cytokine production was performed by 
flow cytometry. The expression of TNF-a, IFN-g, IL-17, IL-9 and IL-22 was also  assessed by RT-PCR. Finally, the 
serum levels of serotonin were evaluated by ELISA. 

Results: FM patients show a Th1 signature characterized by increased expression of the Th1-related cytokines TNF-
a and IFN-g. Moreover,  this proinflammatory status was dramatically modified during HBOT,  which contributes to a 
global improvement of the quality of life, pain perception and cognitive capacities. 

Conclusion: Our results highlighted for the first time the participation of immune system in the pathogenesis of FM 
and the impact of HBOT treatment, with particular regard to the changes on proinflammatory cytokines production by 
CD4 T cells subsets. 

[1] Yildiz S, Kiralp MZ, Akin A, Keskin I, Ay H, Dursun H, et al. A new treatment modality for fibromyalgia syndrome: 
hyperbaric oxygen therapy. J Int Med Res. 2004; 32:263-7. DOI: 10.1177/147323000403200305 

[2] Rodriguez-Pintó I, Agmon-Levin N, Howard A, Shoenfeld Y. Fibromyalgia and cytokines. Immunol Lett. 2014 
Oct;161:200-3. doi: 10.1016/j.imlet.2014.01.009. 

[3] Kaufmann I, Eisner C, Richter P, Huge V, Beyer A, Chouker A,et al. Lymphocyte subsets and the role of TH1/TH2 
balance in stressed chronic pain patients. Neuroimmunomodulation. 2007;14:272-80. doi: 10.1159/000115041. 
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Interferon-γ promotes CD8 T cell and NK cell cytotoxicity and fibrosis in Mdr2-/- mice 
G. Ravichandran1, K. Neumann1, L. Berkhout1, S. Weidemann2, A. E. Langeneckert 3, D. Schwinge 4, T. Poch 4, S. 
Huber 4, B. Schiller 1, L. U. Hess3, A. E. Ziegler 3, K. J. Oldhafer 5, R. Barikbin1, C. Schramm4,6, M. Altfeld3,7, G. Tiegs1 
1University Medical Center Eppendorf, Institute of Experimental Immunology and Hepatology, Hamburg, Germany 
2University Medical Center Hamburg-Eppendorf, Institute of Pathology, Hamburg, Germany 
3Leibniz Institute for Experimental Virology, Heinrich Pette Institute, Hamburg, Germany 
4University Hospital Hamburg-Eppendorf, Center for Internal Medicine, Hamburg, Germany 
5Asklepios Hospital Barmbek, Department of General Abdominal Surgery, Hamburg, Germany 
6University Medical Center Hamburg-Eppendorf, Martin-Zeitz Center for Rare Diseases, Hamburg, Germany 
7University Hospital Hamburg-Eppendorf, Institute of Immunology, Hamburg, Germany 

Introduction Primary sclerosing cholangitis (PSC) is an idiopathic, chronic cholestatic liver disorder characterized by 
biliary inflammation and fibrosis. Increased numbers of IFNγ+ lymphocytes and IFNγ-induced chemokines have been 
detected in liver tissue and plasma of PSC patients. 

 

 
Objectives: Aim of this study is to analyze the role of IFNγ as well as IFNγ-producing cell populations in the immune 
pathogenesis of PSC. 

Materials & Methods: Liver tissue samples were collected from PSC patients (n=6) undergoing liver transplantation 
and from control patients (n=6) undergoing resection of metastases. Blood samples were obtained from PSC patients 
and healthy controls (n=8-9). For mouse studies multidrug resistance protein 2 knockout (Mdr2-/-) mice were used, an 
established mouse model resembling PSC. The contribution of lymphocytes to liver pathology was assessed in Mdr2-/-

x Rag1-/- mice and following depletion of CD90.2+ and NKp46+ cells in Mdr2-/- mice. The role of IFNγ for liver pathology 
of PSC was determined in Mdr2-/- x IFNγ-/- mice and following anti-IFNγ antibody treatment. Liver inflammation and 
fibrosis were determined by histological analyses. Immune cell composition was analyzed by flow cytometry. 

Results: PSC patients showed increased IFNγ serum levels and elevated numbers of hepatic CD56bright NK cells. In 
Mdr2-/- mice the hepatic CD8+ T cells and NK cells were the primary source of IFNγ. Depletion of CD90.2+ cells, which 
are mainly T cells, reduced the production of IFNγ, NK cell cytotoxicity and overall liver injury. Similar results were 
obtained in Mdr2-/-x Rag1-/- mice. Depletion of NKp46+ NK cells resulted in reduced CD8+ T cell cytotoxicity, IFNγ 
production and liver fibrosis. Complete absence of IFNγ in Mdr2-/-x IFNγ-/- mice led to reduced frequencies of NK cells 
and CD8+ T cells expressing the cytotoxic effector molecules granzyme B or TRAIL. Additionally Mdr2-/-x IFNγ-/- mice 
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exhibited reduced liver fibrosis in comparison to Mdr2-/- mice. Furthermore, antibody-dependent neutralization of IFNγ 
confirmed the anti-fibrotic effect of IFNγ in Mdr2-/- mice. 

Conclusion: IFNγ changed the phenotype of hepatic CD8+ T cells and NK cells towards increased cytotoxicity and 
had profibrotic properties in Mdr2-/- mice. So far no adequate treatment for PSC is available, since the underlying 
mechanisms leading to PSC are unknown. Focusing on IFNγ and its role in the immunopathogenesis of PSC might 
help to develop novel treatment options. 

 
P276 
T follicular helper (-like) memory cells in lung tissue 
L. Bauer1, L. J. Müller1, A. Hutloff1 
1German Rheumatism Research Centre, a Leibniz Institute, Chronic Immune Reactions, Berlin, Germany 

Introduction: Local inflammation in non-lymphoid tissue frequently results in the recruitment of antigen-specific T and 
B cells. The typical findings in human autoimmune diseases are diffuse, unstructured lymphocytic infiltrates. We could 
recently show in a murine lung inflammation model that active T/B cooperation can also take place in such FDC-
negative, unorganized infiltrates (Vu Van et al., 2016). Here, a CXCR5/Bcl-6 negative but T follicular helper- (Tfh-) like 
cell population, which has the ability to produce substantial amounts of IL-21, promotes the differentiation of germinal 
center-like B cells. Even after full resolution of inflammation, antigen-specific lymphocytes persist in residual lung 
infiltrates. 

Objectives: We aim to further define both phenotype and biological function of lung-resident Tfh-like memory cells. 

Material & Methods: As a general model for T/B interaction in inflamed tissue, we developed a murine lung 
inflammation model, which allows us to track antigen-specific T and B cells simultaneously in lung-draining lymph 
nodes and the inflamed lung tissue. 

Results: After full resolution of inflammation and in the absence of antigen, residual infiltrates in the lung contained 
remarkable numbers of antigen-specific, resting memory CD4+ T cells. In contrast to the acute inflammation phase, 
where activated antigen-specific T cells were almost exclusively found in lung tissue, lung airways (BAL), and lung-
draining lymph node, memory T cells now spread to additional organs like spleen and bone marrow. However, the 
majority of antigen-specific T cells still remained in the lung, organized in cluster-like structures in close contact with 
antigen-specific B cells. Compared to classical memory T cells from spleen, lung memory T cells are characterized by 
the absence of the classical Tfh memory cell markers CXCR5 and folate receptor-4 and also by a high expression of 
CD69. Despite the lack of classical Tfh memory markers, memory T cells from lung tissue were equally effective to 
produce IL-21 upon restimulation and to provide fast help to tissue-resident B cells. 

Conclusion: Tfh-like cells generated in the tissue remain at the original site of antigen entry as tissue-resident 
memory T cells to provide prompt help for tissue B cells upon antigen recall, whereas Tfh cells generated in the 
draining lymph node distribute to other organs to confer systemic protection. 

 
P277 
STRUCTURAL ORGANIZATION OF T AND B CELL INFILTRATES IN THE INFLAMED LUNG 
J. Graffunder1, M. Finke1, A. Hutloff1 
1German Rheumatism Research Center, Berlin, Germany 

Introduction: Lymphocytic infiltrates in the lung are not only present in classical interstitial lung diseases like 
sarcoidosis but also in many autoimmune diseases, for instance as an extra-articular manifestation of rheumatoid 
arthritis. Immunohistological investigations of our group revealed that the inflamed lung is predominated by 
unstructured leukocytic aggregates without distinct T and B cell zones and follicular dendritic cell (FDC) networks. 
Despite the lack of any germinal center (GC)-like structures, B cells resembling a classical GC phenotype and T cells  
exhibiting follicular helper-like properties could be found, raising the question how active T/B cell cooperation can take 
place in these diffuse infiltrates. 

Objectives: This study not only aimed to identify chemokine/chemokine receptor pairs being essential for the 
recruitment and accumulation of cells within the lung infiltrates, but also to characterize accessory cells that could take 
over the function of FDC and present native antigen to the tissue-residing B cells. 
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Materials & Methods: To analyze cell interactions in vivo, a murine lung inflammation model, based on the adoptive 
transfer of antigen-specific T and B cells, was used. Systematic histological analyses of lung tissue and lung-draining 
lymph node (Ln) were performed and complemented by flow cytometry. 

Results: Several chemokine receptors were found to be differentially expressed on B cells from the lung versus Ln. 
Whereas CXCR5 was downregulated, the expression of CXCR3 and CXCR4 was increased in lung B cells compared 
to Ln B cells. The presence of CXCL10- and CXCL12-producing cells within the infiltrates suggests an important role 
of both the CXCR3-CXCL10 and CXCR4-CXCL12 axis in the effective recruitment of leukocytes into sites of 
inflammation. With the help of a fluorescent antigen conjugate different antigen-bearing cells could be detected in the 
lung. Intriguingly, the majority of these cells were found to be distributed within the lung parenchyma, adjacent to the 
infiltrates instead of being accumulated within them. Since both macrophages and dendritic cells were identified as 
antigen-capturing cells and due to their high expression of Fc receptors, they might replace the function of FDC. 

Conclusion: The presented data give a more detailed insight into immune cell interactions in non-lymphoid tissue and 
hence, raise important considerations for the development and refinement of therapies against immunopathological 
disorders. 

 
P278 
Effects of diet induced obesity on intestinal inflammation in a DSS colitis model 
M. Smoczek1, K. Streich1, S. Glage1, A. Bleich1, M. Buettner1 
1Hannover Medical School, Institute for laboratory animal sciences, Hannover, Germany 

Obesity has emerged as a serious disease especially in industrial countries, which is characterized by an abnormal or 
excessive fat accumulation. It is associated with insulin resistance, an elevated systemic inflammation and probably 
intestinal inflammation. However, the effect of obesity in intestinal inflammation is still not well described. To study the 
effects of obesity in the DSS induced colitis model male C57BL/6NCrl mice were fed a high fat diet (60%; HFD) or a 
matched low fat diet (10% LFD) for 10-11 weeks. After 8 weeks the animals were treated with 1% DSS via the 
drinking water for 5 days to induce colitis. Our results reveal that after 10 weeks the HFD fed control animals 
developed obesity. No histological differences between LFD and HFD fed animals could be observed, but high fat 
feeding increased the expression of TNFα, IL10 and RALDH2 in the mesenteric lymph nodes (mLN). Furthermore, 
only animals fed the LFD showed significant decrease in weight after DSS treatment. Moreover, DSS treatment 
induced an inflammation in the colon independent of the diet, but the inflammation was more pronounced in the colon 
of LFD mice. Furthermore, only the expression of TNFα was increased after high fat feeding in the DSS treated group. 
In summary, diet induced obesity leads to an impaired immune response, with a decreased inflammation in the colon 
and alterations of the gene expression in the mLN of HFD mice in the DSS induced colitis model. These findings 
indicate an impact of obesity on intestinal inflammation. 

 
P279 
Immune response of preterm macrophages with a focus on sustained inflammation in chronic lung diseases 
N. Twisselmann1, J. Pagel2,3,1, A. Künstner4, C. Härtel1 
1University of Luebeck, Pediatrics, Luebeck, Germany 
2University of Luebeck, Infectious Diseases and Microbiology, Luebeck, Germany 
3German Center for Infection Research, Luebeck, Germany 
4University of Luebeck, Experimental Dermatology - Systems Biology, Luebeck, Germany 

Preterm infants are highly susceptible to sustained lung inflammation which may be triggered by exposure to multiple 
environmental cues such as infections and supplemental oxygen. The underlying mechanisms are still poorly 
understood. Here we hypothesize that dysregulated macrophage activation is a key feature leading to lung 
inflammation in preterm infants. 

To address this hypothesis we aimed to characterize age-dependent differences in immune responses of monocyte-
derived macrophages from preterm infants compared to term infants and adults. To get a better understanding for 
lung immunity, we developed an ex-vivo double-hit model (different O2 concentrations and subsequent LPS) to mimic 
key lung exposure factors. 
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We collected cord blood samples of preterm infants (n=14) and term infants (n=19) as well as peripheral blood from 
healthy adults (n=17). We compared surface marker, cytokine release, transcriptome pathway profiles and T cell 
polarization of preterm macrophages with term and adult macrophages after double-hit exposure. 

Preterm macrophages demonstrated increased interferon and chemokine signaling and decreased respiratory 
electron transport chain gene expression determined by mRNA sequencing and pathway profiling compared to term 
macrophages. Additionally, increased basal TLR4 surface expression and enhanced cytokine release were detected 
in preterm macrophages which led to a Th17 rather than a Th1 polarization in naïve T cells. Term and adult 
macrophages did not show major differences in their immune response. 

After a double-hit with 65% O2 and subsequent LPS, preterm macrophages showed increased expression of HLA-DR 
on the surface and amplified cytokine release compared to LPS stimulation alone. These released cytokines led to a 
downregulation of Treg polarization. Furthermore, chemokine signaling pathways were upregulated, whereas 
respiratory electron transport chain was downregulated after the double-hit with 65% O2 and subsequent LPS 
compared to LPS stimulation alone. 

Preterm macrophage responses to key lung exposure factors suggest their involvement in an excessive inflammation 
due to age dependent differences possibly inducing a Th17/Treg imbalance in the developing lung. 

 
P280 
Dimethyl fumarate targets IL-17-producing CD8+ T cells to limit autoimmunity 
C. Lückel1,2, F. Picard2, H. Raifer2, L. Campos Carrascosa2,3, M. Klein1, S. Moos4, L. Bonetti5, M. Grusdat5, F. 
Kurschus4, D. Brenner5, A. Kallies6, S. Bittner7, B. Tackenberg8, T. Bopp1, M. Huber2 
1University Medical Center, Mainz, Germany 
2Institute for Medical Microbiology, Marburg, Germany 
3Erasmus University Medical Center, Rotterdam, Netherlands 
4Institute for Molecular Medicine, Mainz, Germany 
5Experimental and Molecular Immunology, Esch-sur-Alzette, Luxembourg 
6Division of Molecular Immunology, WEHI, Melbourne, Australia 
7Neuroimmunology, Mainz, Germany 
8Center for Neuroimmunology, Marburg, Germany 

Introduction: Dimethyl fumarate (DMF) is approved for treatment of relapsing remitting multiple sclerosis (RRMS), a 
chronic inflammatory disease of the central nervous system (CNS) that is mediated by autoreactive T cells. The 
enrichment of IL-17-producing CD8+ T (Tc17) cells in cerebrospinal fluid of MS patients and their co-pathogenic 
function during experimental autoimmune encephalomyelitis (EAE) point to their contribution to CNS autoimmunity in 
men and mice. So far, a direct impact of DMF on CD8+ T cells is unknown. 

Objectives: We sought to determine the impact of the mechanistically elusive drug DMF on type 17 T cells and 
examine the underlying mechanisms leading to amelioration of MS. 

Material and Methods: Analysis of human and murine Tc17 cells and quantification of ROS levels were determined 
by flow cytometry. To examine changes on transcriptome, RNA-Seq and bioinformatical analysis (GSEA, PCA) were 
performed. Chromatin immunoprecipitation was conducted to evaluate histone modifications. 

Results : We revealed that DMF upregulated reactive oxygen species (ROS) in Tc17 and Th17 cells by glutathione 
depletion, leading to IL-17 suppression preferentially in Tc17 cells. Accordingly, IL-17 production of CD8+ but not CD4+ 
T cells was reduced in DMF-treated MS patients and DMF abrogated Tc17 cell pathogenicity in EAE. Accumulated 
ROS altered the ratio of RORgt to T-bet and shifted Tc17 cells towards a CTL signature by enhancing PI3K-AKT and 
STAT5 pathways along with altered histone modifications at the Il17 locus. AKT deactivated FOXO1, leading to the 
upregulation of T-bet, which in turn suppressed IL-17. 

Conclusion : Our findings provide mechanistic insights into the DMF-mediated selective modulation of Tc17 cell fate 
by upregulated ROS and IL-2 signalling with relevance for IL-17-driven pathologies. 
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CXCL13 elevation in early kidney allograft rejection in mice and men  
R. Greite1, K. Kreimann1, M. S. Jang1, L. Schiffer1, V. Vijayan2, J. H. Bräsen3, S. Rong1, M. Schiffer1, F. Vondran4, H. 
Haller1, S. Immenschuh2, F. Güler1 
1Medizinische Hochschule Hannover, Nephrology, Hannover, Germany 
2Medizinische Hochschule Hannover, Transfusion Medicine, Hannover, Germany 
3Medizinische Hochschule Hannover, Pathology, Hannover, Germany 
4Medizinische Hochschule Hannover, Visceral surgery, Hannover, Germany 

Background: Early recognition of allograft rejection after kidney transplantation (ktx) is relevant in order to initiate the 
optimal treatment as quick as possible. In the context of delayed graft function (DGF) renal function impairment 
measured by serum creatinine elevation is missing. Further, biomarkers are of high medical interest to identify 
ongoing rejection and activation of the immune system as early as possible. CXCL13 is a biomarker candidate which 
is a potent chemoattractant for B-cells and has been investigated in autoimmune diseases previously. Here, we 
investigated patient blood samples longitudinally after ktx for CXCL13 expression. Furthermore, we characterized 
CXCL13 expression in blood and tissue samples of mice with mixed T-cell and antibody mediated allograft rejection 
(TCMR-AMR). 

Methods: Patients scheduled for ktx were enrolled in a prospective clinical study and had blood sampling prior to ktx, 
at day 1, 3 and 7 after ktx. CXCL13 expression was measured by ELISA. For allogenic ktx Balb/C (H-2d) donor 
kidneys were transplanted into a completely mismatched C57Bl/6 (H-2b) male recipients and control isogenic ktx was 
performed with C57Bl/6 donors and recipients. Blood samples were drawn weekly and flow-cross match was 
performed with BalbC splenocytes. At the designated endpoints at 2, 3 and 6 weeks after ktx work up of the renal 
tissue was done. CXCL13 mRNA was analysed in the renal tissue and blood samples were investigated by CXCL13 
ELISA. Flow cytometry was performed to characterize infiltrating leukocyte subsets of the graft, the blood, the spleen 
and the regional lymph nodes at 10 days after ktx. 

Results: Patients with initial function had stable CXCL13 levels. In contrast, two patients with early TCMR had >5 fold 
CXCL13 elevation within the first week after ktx. Biopsies revealed TCMR with B-cell infiltrates in both patients. 

In the mouse model CXCL13 levels increased over time and correlated with enhanced CXCL13 mRNA levels in the 
allograft and with acute rejection and severe interstitial inflammation with CD3 positive cellular infiltrates and 
perivascular B-cell rich clusters. By flow cytometry enhanced plasma cell infiltrates in the allograft were measured. 

Conclusion: Systemic CXCL13 elevation in patients after ktx is a promising biomarker for B-cell activation and needs 
further clinical evaluation in a larger patient cohort. 

 
P284 
Roquin and Regnase-1 cooperatively determine cell fate decisions in T cells  
G. Behrens1,2, K. Nina1,2, G. Csaba3, T. Raj1, T. Monecke4, R. Zimmer3, D. Niessing4,5, V. Heissmeyer1,2 
1Institute for Immunology, LMU München, Planegg, Germany 
2Research Unit Molecular Immune Regulation, Helmholtz Zentrum München, München, Germany 
3Department of Informatics, LMU München, München, Germany 
4Institute of Pharmaceutical Biotechnology, University of Ulm, Ulm, Germany 
5Institute of Structural Biology, Helmholtz Zentrum München, München, Germany 

Introduction: The RNA-binding proteins Regnase-1 and the paralogues Roquin-1 and Roquin-2 are critical regulators 
of activation and differentiation of T cells. They bind to similar cis-elements in the 3´-UTR of immune-related mRNAs 
and induce mRNA degradation and translational silencing of a shared set of mRNA targets. TCR activation triggers 
cleavage of Roquin as well as Regnase-1 via the MALT1 paracaspase, thereby releasing target mRNAs from 
repression. Importantly, mice with either a T cell-specific deletion of Roquin-1/2 or Regnase-1 or mice with a single 
point mutation in Roquin-1 M199R similarly develop severe autoimmune or auto-inflammatory diseases. Nevertheless, 
a functional relationship between Roquin and Regnase proteins has not been formally established. 

Objectives: We analyze whether Roquin and Regnase-1 cooperate in the regulation of target mRNAs, T cell fate 
decisions as well as prevention of autoimmunity, and ask how to place the Roquin-1 M199R mutation into this context. 
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Materials & Methods: We analyze inducible and T cell-specific deletion of individual and combined alleles of Roquin-
1/2 (DKO), Regnase-1 (KO) or all three genes (TKO) by flow cytometry and global mRNA sequencing. 

Results: Our comparison of the phenotype of DKO, KO and TKO mice or T cells unravels a high similarity in respect 
to immune cell dysregulation. By comparing inducible gene ablation in CD4 T cells we identify the major mode of gene 
regulation by Roquin and Regnase-1 as cooperativity. Zc3h12a mRNA, encoding for Regnase-1, is one of the 
strongest cooperative targets, which we used in a mutagenesis screen to define the protein surface of Roquin-1 that 
participates in cooperative suppression. In this assay we identify M199R as well as several new mutations, a part of 
them being in close vicinity to M199R, that display a similar impairment in cooperative suppression. These findings 
suggest that cooperative regulation of targets and T cell fate decisions depend on Regnase-1 interaction with a bi-
partite binding in Roquin, which we currently evaluate. 

Conclusion: Our data delineate cooperative post-transcriptional gene regulation by Roquin and Regnase proteins as 
a molecular mechanism in the prevention of autoimmunity. 

P285 
Autoreactive CD8+ t effector cells escape treg control in rheumatoid arthritis 
I. Cammarata1, C. Martire1, A. Citro1, D. Raimondo2, D. Fruci3, O. Melaiu3, V. D'Oria3, C. Carone4, G. Peruzzi5, C. 
Cerboni2,6, A. Santoni2,5,6, J. Sidney7, A. Sette7, M. Paroli8, R. Caccavale8, E. Milanetti2, M. Riminucci2, E. Timperi1, S. 
Piconese1,6, A. Manzo9, C. Montecucco9, R. Scrivo1, G. Valesini1, E. Cariani4, V. Barnaba1,5,6 
1Sapienza Università di Roma, Dipartimento di Medicina Interna e Specialità Mediche, Rome, Italy 
2Sapienza Università di Roma, Rome, Italy 
3Ospedale Pediatrico Bambino Gesù, IRCCS, Rome, Italy 
4Ospedale Civile S.Agostino Estense, Modena, Italy 
5Istituto Italiano di Tecnologia, Rome, Italy 
6Istituto Pasteur , Rome, Italy 
7La Jolla Institute for Allergy and Immunology, San Diego, United States 
8Sapienza Università di Roma-Polo Pontino, Latina, Italy 
9Fondazione IRCCS Policlinico San Matteo, Pavia, Italy 

Introduction: Rheumatoid arthritis (RA) is one of the most common autoimmune diseases, characterized by chronic 
inflammation. We previously demonstrated that the frequency of autoreactive CD8+ T cells specific to apoptotic-
epitopes (AE), (derived from self protein such as vimentin, actin cytoplasmic 1, or non-muscle myosin heavy chain 9), 
was higher in peripheral blood of patients responders (Rs) to anti-tumor necrosis factor (TNF)-α therapy than in non-
responders (NRs), before the start of treatment (Citro et al. 2014). 

Objectives: In this scenario, we investigated more in depth the role of AE-specific CD8+ T cells in RA 
immunopathology, studying the different mechanisms occurring in Rs and NRs. We also characterized regulatory T 
cells (Tregs), which play an essential role in maintaining peripheral self-tolerance. 

Materials & Methods: We characterized phenotype and functions of AE-specific CD8+ T cells and Tregs by 
multiparametric flow-cytometry analysis. Various in vitro assays were performed to provide the mechanistic basis of 
correlations between Tregs and AE-specific CD8+ T cells in vivo. Gene expression profile of sorted Naïve (N) and 
effector (EM+EMRA) AE-specific CD8+ T cells was investigated by Nanostring technology. We also performed IHC 
and multiplex IF analysis of inflamed synovial tissues from RA patients, to observe in situ behaviour of studied 
populations. 

Results: In Rs, AE-specific CD8+ T cells, despite conserving a conventional N phenotype, produced high levels of 
TNF-α and showed a gene expression signature close to effector cells (partially-activated, pa). These paCD8+ TN 
cells directly correlated with both disease activity score and Tregs in vivo, which controlled the differantiation and 
proliferation in vitro of the former. 

On the other hand, in NRs AE-specific CD8+ T cells showed effector phenotype, gene expression profile, and 
inversely correlated with Tregs that were not able to suppress the proliferation of AE-specific CD8+ Teffector cells 
which in turn killed Tregs indirectly in an NKG2D-dependent bystander fashion in vitro. 

Lastly, multipex IF analysis of inflamed synovial tissues showed that a remarkable number of CD8+ T cells expressed 
granzyme-B and co-localized with Tregs, some of which were in an apoptotic state, validating our in vitro results. 
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Conclusion: These data provide evidence of a previously undescribed role of such mechanisms in the progression 
and therapy of RA.  

 
P401 
Combined single-cell transcriptome and immune cell repertoire sequencing reveal insight into the role of 
artery tertiary lymphoid organs (ATLOs) in Atherosclerosis 
X. Zhang1, Z. Wang1, C. Zhang1, M. Hristov1, S. Steffens1, S. Mohanta1, C. Weber1, A. Habenicht1, C. Yin1 
1Institute for Cardiovascular Prevention, Munich, Germany 

Introduction: ATLOs emerge in the connective tissue coat, i.e. the adventitia, of human and mouse atherosclerotic 
arteries. Murine ATLOs have been shown to protect from disease progression suggesting that they may be a future 
target for immune cell-directed therapies. 

Objectives: To understand atherosclerosis immunity, it is mandatory to identify the phenotypes and location of 
leukocytes within the arterial wall. For this purpose, we compared immune cells of atherosclerotic plaques and ATLOs 
vs aorta-draining renal lymph nodes (rLNs) using single-cell transcriptome and immune repertoire sequencing. 

Methods: Using droplet-based single-cell technology, we combined transcriptome, TCR repertoire, and BCR 
repertoire sequencing at the resolution of single cells. 

Results: We identified 19 distinct immune cell subsets from a total of 9647 cells. ATLOs showed distinct T cells, B 
cells, and myeloid cells subsets when compared to LNs and plaques. Clonally expanded T cells were limited to 
memory T cell subsets and highly expressed CCL4 and CCL5. IL-10 B cells and plasma cells showed higher 
frequencies of clonal expansion when compared to other B cell subsets. ATLO and plaque cells showed diverse 
myeloid cell subsets including monocyte-derived DCs, plasmacytoid DCs, TREM2high macrophages, and tissue-
resident macrophages. Cell cycle-related genes revealed less proliferating cells in atherosclerotic plaques and ATLOs 
vs rLNs. Myeloid cells had considerably higher glucose transport- and glycolysis-related transcripts whereas 
lymphocytes showed higher tricarboxylic acid cycle and oxidative phosphorylation-related transcripts. The 
inflammatory atherosclerosis environment triggers higher levels of glucose transport- and glycolysis-related genes in 
lymphocytes. 

Conclusion: These data yield new insights into innate and adaptive atherosclerosis immunity by providing the first 
blueprint for cellularity, clonality, proliferation, and metabolic activities of distinct leukocytes subsets. 

See next pages for Figure 1 & Figure 2 

Figure 1 
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Figure 2 
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Mass cytometry combined with computational data mining reveals a multifactorial immune cell signature of 
active rheumatoid arthritis 
A. Schulz1, T. Burns1, S. Stanislawiak1, S. Baumgart1, V. Bockhorn1, J. Patermann2, S. Burger2, A. Krause2, M. 
Claassen3, A. Grützkau1, H. Mei1 
1DRFZ, Berlin, Germany 
2Immanuel Krankenhaus, Klinik für Innere Medizin, Abteilung Rheumatologie und Klinische Immunologie, Berlin, 
Germany 
3ETH Zurich, Institute for Molecular Systems Biology, Department of Biology, Zurich, Switzerland 

Innate and adaptive immune mechanisms drive the pathogenesis of rheumatoid arthritis (RA) and are targets of 
approved therapies. However, not all patients can be appropriately treated, which defines the need for additional 
therapeutic concepts combined with personalized treatment. A systematic assessment of immune cell dysregulation in 

https://dgfi2019.abstract-management.de/ams_showPIC.php?ID=20190821_200549-60160c1d4d5873eea34f8778cb1563c3&No=1&
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the patients` blood that may provide insight into common and individual immune pathology features of active RA and 
reveal treatment options. 

We here employed 43-dimensional mass cytometry to deeply profile PBMC in 34 patients with active RA vs. 31 
age/gender-matched controls, permitting the automated identification of 60 global PBMC, 80 T cell, and 50 B cell 
populations by a nested FlowSOM clustering approach. 

Active RA was characterized by diminished frequencies of MAIT and γδ T cell, as well as IgA and IgM memory B cell 
clusters, while the frequency of classical CD14highCD16lowmonocytes was significantly increased (MWU test, BH-
adjusted p-values, p<0.05). While MAIT and gd T cells frequencies were inversely correlated with serum CRP (r=-0.55 
and -0.56, p<0.001), IgA memory B cells inversely correlated with DAS28 values (r=-0.34, p=0.04), suggesting that at 
least some components of the RA signature are associated with disease activity. Notably, the vast majority of 
differentially abundant T and B cell clusters were memory or effector cells, underpinning the impact of antigen-
dependent lymphocyte differentiation for the immunological fingerprint of active RA. Furthermore, computational data 
mining by Citrus and CellCNN consistently revealed significantly lower detection of the inflammatory chemokine 
receptor CXCR3 in RA patients across different T, B,and NK cell subsets. 

In this study, we established a multi-component immune cell fingerprint of active RA featuring aberrations of innate 
and adaptive immune cells. This immune cell reference map of RA will serve for comparison with data from other 
autoimmune diseases and longitudinal profiling of patients during therapy. 

 
P409 
TNF hampers intestinal tissue repair in colitis by restricting IL-22 bioavailability 
C. Winsauer1, J. Ninnemann1, A. Kühl2, S. Nedospasov1,3,4, A. Kruglov1,3 
1DRFZ, Berlin, Germany 
2Charite Medical School, Berlin 
3Lomonosov Moscow State University, Moscow, Russian Federation 
4Russian Academy of Sciences, Moscow, Russian Federation 

Successful treatment of chronic inflammatory diseases integrates both cessation of inflammation and induction of 
adequate tissue repair processes. One of the examples of such therapy is Tumor Necrosis Factor (TNF) inhibition in 
IBD patients. However, molecular mechanisms of intestinal repair upon TNF blockade during IBD remain not 
understood. Here, by the usage of human TNF Knock-in mice (hTNFKI) in a model of adoptive T cell transfer, we 
revealed that TNF interferes with tissue repair program via induction of soluble natural antagonist of IL-22 (IL-22Ra2; 
IL-22BP) in the colon and abrogates IL-22, STAT3-mediated mucosal repair during colitis. Pharmacological T-TNF 
blockade reduced IL-22BP expression in the colon leading to the increased IL-22 levels, colonic epithelial cell 
proliferation and restoration of colonic epithelium functions. Thus, our data revealed the mechanism of how anti-TNF 
therapy induces mucosal healing and provides novel potential targets for IBD treatment in humans. 

This work was funded by the DFG (NE1466/2-1). 
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Investigating the role of cytokine-producing B cell in initiation and regulation of EAE 
A. S. Thomann1, K. Pinjušic2, A. Peters2,1 
1Ludwig-Maximilians-Universität München, Institute of Clinical Neuroimmunology, University Hospital and Biomedical 
Center, Planegg-Martinsried, Germany 
2Max Planck Institute of Neurobiology, Planegg-Martinsried, Germany 

Introduction: Multiple sclerosis (MS) is a an autoimmune, inflammatory disease in which the immune system attacks 
the myelin sheath of the central nervous system (CNS) leading to tissue inflammation, massive demyelination, axonal 
damage and loss. Although MS is a quite common disease affecting almost 2.5 million people worldwide, MS 
pathogenesis is still not fully understood. Originally, Th1 and Th17 cells were thought to be the main drivers of CNS 
tissue inflammation and demyelination in MS and its mouse model experimental autoimmune encephalomyelitis 
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(EAE). However, increasing evidence suggests also a role of B cells in disease pathogenesis. Clinical data indicate 
that B cells contribute to disease initiation and progression through antigen-presentation and cytokine production, 
possibly by promoting differentiation of specific pathogenic T cell subsets such as Th1 or Th17 cells. 

Objectives: The aim of this study is to investigate how cytokine production by antigen-specific B cells can shape the T 
cell response in EAE. 

Materials and methods: B cell phenotype and cytokine production in C57BL/6 and SJL WT, IgHMOG, 2D2xIgHMOG 
and TCR1640 mice were analyzed by flow cytometry, qPCR and ELISA. B cells were expanded using the iGB culture 
system and manipulated by retroviral transduction. 

Results: We have found that B cells specific for the CNS antigen MOG produce more pro-inflammatory and less anti-
inflammatory cytokines indicating a pathogenic potential of these B cells. Furthermore, we have established an in vitro 
culture system for the retroviral transduction of B cells allowing for both the overexpression and knock-down of 
different cytokines in B cells. 

Conclusion: Using our retroviral transduction system in combination with different EAE mouse models, we will be 
able to investigate whether antigen-specific B cells can support or suppress differentiation of pathogenic T cell subsets 
via cytokine production. This will shed light on the relevance of antigen-presentation and cytokine production by 
antigen-specific B cells for disease initiation and progression and help to understand the relationship between B cells 
and different T cell subsets in EAE and MS. 

 
P287 
Denervation causes popliteal lymph node expansion and an adaptive immune response  
C. S. Chen1, L. Ince2, A. de Juan3, C. Scheiermann2 
1Ludwig-Maximilians-Universität München, Walter-Brendel Center of Experimental Medicine, Biomedical Center, 
Planegg, Germany 
2University of Geneva, Department of Pathology and Immunology, Centre Médical Universitaire, Geneva, Switzerland 
3Curie Institute, Paris, France 

Introduction: Loss of neural tone and induction of neural traumatic responses concurrently occur during peripheral 
nerve injuries but their specific influences on regional immune responses remain unclear. 

Objectives: The aim of the present study was to understand the effect of peripheral neural injury on the immune 
system. 

Materials and methods: Denervation surgeries were conducted and downstream popliteal lymph nodes (popLNs) 
and draining areas were examined using immunofluorescence, quantitative PCR, ELISA and flow-cytometry 
techniques. 

Results: Unilateral sciatic denervation of the popLN and its draining area caused ipsilateral paw thickening and 
dramatic nodal expansion. However, neural surgeries not directly affecting the popLN, such as resection of the 
femoral nerve or individual sciatic nervous branches below the popliteal fossa did not induce nodal expansion. Sciatic 
denervation enhanced expression of Cxcl12, Cxcl13, Il1a, Il1b, Il6, Il10, Il17a and Il17f levels in denervated popLNs 
and paws. Adoptively transferred cells exhibited increased recruitment to denervated popLNs, indicating that homing 
was responsible for the initial increase in LN cellularity. This was followed by enhanced proliferation of B cells and 
germinal center formation and increased circulating immunoglobulin G levels. Blockade of antigen presentation as well 
as surgical isolation of popLNs from afferent lymphatic drainage ablated denervation-induced nodal expansion 

Conclusion: Our data provide insights into the development of the specific immune response caused by peripheral 
nerve trauma. 
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Gαs-coupled receptor agonists suppress, whereas sleep promotes integrin activation on antigen-specific T 
cells in humans 
S. Dimitrov1,2,3, T. Lange4, C. Gouttefangeas5,6, A. T. Jensen7, M. Szczepanski1, J. Lehnholz1, S. Soekadar1,8, H. G. 
Rammensee5,6, J. Born1,2,3, L. Besedovsky1,9 
1University of Tübingen, Institute of Medical Psychology and Behavioural Neurobiology, Tübingen, Germany 
2German Center for Diabetes Research (DZD), Tübingen, Germany 
3University of Tübingen, Institute for Diabetes Research and Metabolic Diseases of the Helmholtz Center Munich, 
Tübingen, Germany 
4University of Lübeck, Clinic for Rheumatology and Clinical Immunology, Lübeck, Germany 
5University of Tübingen, Department of Immunology, Tübingen, Germany 
6German Cancer Consortium, Partner Site Tübingen, Tübingen, Germany 
7University of Copenhagen, Department of Immunology and Microbiology, Copenhagen, Denmark 
8Neuroscience Research Center, Charité– University Medicine Berlin, Department of Psychiatry and Psychotherapy, 
Berlin, Germany 
9Harvard Medical School, Beth Israel Deaconess Medical Center, Boston, United States 

Effector T-cell responses require the formation of cell-to-cell contacts between T cells and their target cells, e.g., virus-
infected cells. These contacts are termed cytotoxic immunological synapses. The formation of efficient immunological 
synapses depends on the T-cell receptor (TCR)-mediated activation of β2-integrins. Gαs-coupled receptor agonists are 
known to have an immunosuppressive role, but their impact on TCR-mediated integrin activation and formation of 
immunological synapses are unknown. Using multimers of peptide major histocompatibility complex molecules 
(pMHC) and ICAM-1 – the ligand of β2-integrins – we show that the Gαs-coupled receptor agonists catecholamines, 
prostaglandins, and adenosine potently inhibit integrin activation on human cytomegalovirus- and Epstein-Barr virus-
specific CD8+ T cells in a dose-dependent manner, starting at physiological concentrations. In contrast, sleep, a 
natural condition of low levels of Gαs-coupled receptor agonists, upregulates integrin activation compared to nocturnal 
wakefulness. This effect was dependent on the suppression of Gαs-coupled-receptor signaling. These findings provide 
a potential mechanism underlying some of the immune-supportive effects of sleep on a new, so far unrecognized, 
level, namely the formation of immunological synapses. Our findings also suggest that the formation of immunological 
synapses is suppressed in several pathological conditions associated with increased levels of Gαs-coupled receptor 
agonists, such as cancer, stress, and hypoxia. 

 
P289 
Towards exclusively local therapy of glioblastoma - Engineering IL-12Fc with superior tissue retention and 
minimal systemic exposure after CNS administration 
L. Schellhammer1, M. Beffinger1, S. Pantelyushin1, I. Zimmermann2, P. Egloff2, M. Seeger2, T. Buch1, J. vom Berg1 
1University of Zurich, Institute of Laboratory Animal Science, Schlieren, Switzerland 
2University of Zurich, Institute of Medical Microbiology, Zurich, Switzerland 

Interleukin (IL)-12 is a pro-inflammatory cytokine and has a powerful anti-tumor effect on various solid tumors - 
including glioblastoma (GB) - in preclinical models. We and others have shown that local, intratumoral application of 
IL-12 overrides the prevailing local immunosuppression and unleashes a striking anti-tumor response. Local instead of 
systemic application of IL-12 decreases systemic exposure and the fusion to an immunoglobulin heavy chain constant 
region ("Fc tag") should increase tissue retention of IL-12. However, export of IL-12Fc into the blood via the neonatal 
Fc receptor (FcRn) could nevertheless lead to systemic exposure. Subsequent systemic recycling via FcRn would 
lead to gradually increasing and eventually toxic serum concentrations. With clinical studies currently testing local 
expression of IL-12 in brain tumors, concerns on IL-12 systemic toxicity – so potent that it led to casualties in early 
clinical trials – resurface. 

We analysed the effect of the Fc-tag on IL-12 tissue retention and evaluated whether FcRn also is involved in brain 
export and systemic recycling of IL-12Fc upon local delivery. Human or murine IL-12Fc was delivered in GB-bearing 
or naïve wt or FcRn-humanized mice (mFcRn-/- hFcRn tg) continuously via mini osmotic pumps or as bolus via 
convection-enhanced delivery (CED). Brain and blood concentration levels were assessed via ELISA. FcRn binding of 
hIL-12Fc was abrogated via site directed mutagenesis. FcRn affinity of IL-12Fc mutants was assessed via ELISA and 
surface plasmon resonance.  

We observed much higher tissue retention of IL-12Fc compared to unmodified IL-12, but also an FcRn-dependent 
gradual increase of IL-12Fc serum levels. Testing a battery of amino acid substitutions at the FcRn interaction 
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interface, we discovered unique mutations that largely abolish brain export and systemic accumulation while 
preserving IL-12Fc functionality, leading to a 100-fold higher brain to blood ratio than unmodified IL-12.  

Achieving high local concentrations at low to absent systemic exposure is an important prerequisite for a large 
therapeutic window for local treatment of neurologic diseases. The discovered novel Fc-modifications present a 
promising platform for reducing systemic leakage of Fc-containing therapeutics including antibodies in the context of 
continuous or intermittent CNS delivery beyond brain cancer therapy. We currently test the impact on efficacy of 
exclusively local treatment in vivo. 

 
 
P290 
Siponimod (BAF312) Treatment in the MCAO Stroke Mouse Model. 
A. Vogelgesang1, G. Domanska2, J. Ruhnau1, A. Dressel3, M. Kirsch4, J. Schulze1 
1University Medicine Greifswald, Neurology, Greifswald, Germany 
2University Medicine Greifswald, Immunology, Greifswald, Germany 
3Car-Thiem-Klinikum, Neurology, Cottbus, Germany 
4University Medicine Greifswald, Radiology, Greifswald, Germany 

Question - Stroke remains the second leading cause of deaths worldwide, and therapeutic options are still limited to 
intravenous tissue-type plasminogen activator and endovascular thrombectomy. These approved therapies only target 
at reperfusion by opening the blocked vessel. A variety of poststroke immunologic changes lead to complications such 
as the increased risk of bacterial infections, for example, pneumonia, that favor a bad outcome and increase 30-day 
mortality. Thus, neuroprotective or immunomodulatory therapies after stroke seem a promising therapeutic option to 
reduce complications. The interaction of lymphocytes with endothelial cells and platelets, termed 
thromboinflammation, fosters microvascular dysfunction and secondary infarct growth. Siponimod is an S1PR 
(sphingosine-1-phosphate receptor) modulator, which blocks the egress of lymphocytes from lymphoid organs and 
has demonstrated beneficial effects in multiple sclerosis treatment. We investigated the effect of treatment with 
siponimod on stroke outcome in a mouse model of cerebral ischemia. 

Methods - Transient middle cerebral artery occlusion was induced in middle-aged wild-type mice. Animals were either 
treated with siponimod (3 mg/kg; intraperitoneal) or vehicle for 6 days. Stroke outcome was assessed by magnetic 
resonance imaging (spleen volume: prestroke, day 3, and day 7; infarct volume: days 1, 3, and 7) and behavioral tests 
(prestroke, day 2, and day 6). Immune cells of the peripheral blood and brain-infiltrating cells ipsilateral and 
contralateral were analyzed by VETScan and by flow cytometry. 

Results - Siponimod significantly induced lymphopenia on day 7 after transient middle cerebral artery occlusion and 
reduced T-lymphocyte accumulation in the central nervous system. No effect was detected for lesion size. 

Conclusions - For siponimod administered at 3 mg/kg in transient middle cerebral artery occlusion mouse model, our 
findings do not provide preclinical evidence for the use of S1PR1/5 modulators as neuroprotectant in stroke therapy. 

 
P291 
Specialized pro-resolving lipid mediators are differentially altered in multiple sclerosis and attenuate 
peripheral inflammation and blood-brain barrier dysfunction. 
A. Leuti1,2, G. Kooij3, C. Derada Troletti3, P. C. Norris4, H. E. de Vries3, C. N. Serhan4, V. Chiurchiù1,2 
1Università Campus Bio-Medico di Roma, Biochemistry and Molecular Biology, Rome, Italy 
2European Center for Brain Research, IRCCS Santa Lucia Foundation, Lipid Neurochemistry, Rome, Italy 
3Amsterdam UMC, Vrije Universiteit Amsterdam, Department of Molecular Cell Biology and Immunology, Amsterdam, 
Netherlands 
4Brigham and Women's Hospital and Harvard Medical School, Perioperative and Pain Medicine, Boston, United 
States 

Chronic neuro-inflammation is a key pathological hallmark of multiple sclerosis (MS) which suggests an impairment of 
the resolution of inflammation, a process orchestrated by a novel class of endogenous molecules known as 
specialized pro-resolving lipid mediators (SPMs), which avoids collateral tissue damage derived from uncontrolled 
inflammation. Here, through targeted-metabololipidomics in peripheral blood of MS patients, we revealed that each 
disease form was associated with distinct lipid mediator profiles that significantly correlated with disease severity. In 
particular, acute and progressive MS was associated with high eicosanoids levels, whereas the majority of SPMs were 
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significantly reduced or below limits of detection and correlated with disease progression. Furthermore, we found 
impaired expression of several SPM biosynthetic enzymes and receptors in blood-derived leukocytes of MS patients. 
Mechanistically, differential synthesis of SPMs like LXA4, LXB4, RvD1 and PD1 reduced monocyte activation and 
cytokine production in MS patients and inhibited inflammation-induced blood-brain barrier dysfunction and monocyte 
transendothelial migration. Altogether, these findings reveal peripheral defects in the resolution pathway in MS, 
suggesting SPMs as novel diagnostic biomarkers and potentially safe therapeutics. 

 
P292 
Protection from EAE in DOCK8 mutant mice occurs despite increased Th17 cell frequencies in the periphery 
A. Wilson1, H. D. Law1, C. B. Knobbe-Thomsen2, C. J. Kearney3, J. Oliaro3, C. Binsfeld4, G. Burgio1, L. Starrs1, D. 
Brenner4, K. L. Randall1,5, A. Brüstle1 
1The John Curtin School of Medical Research, The Australian National University, Department of Immunology and 
Infectious Diseases, Canberra, Australia 
2Heinrich Heine University, Department of Neuropathology, Düsseldorf, Germany 
3The Peter MacCallum Cancer Centre, Cancer Immunology Division, Melbourne, Australia 
4Luxembourg Institute of Health, Department of Infection and Immunity, Experimental and Molecular Immunology, 
Luxembourg, Luxembourg 
5ANU Medical School, The Australian National University, Canberra, Australia 

 
Mutation of Dedicator of cytokinesis 8 (DOCK8) has previously been reported to provide resistance to the Th17 cell 
dependant experimental autoimmune encephalomyelitis (EAE) in mice.  Contrary to expectation, we observed an 
elevation of Th17 cells in two different DOCK8 mutant mouse strains in the steady state. This was specific for Th17 
cells with no change in Th1 or Th2 cell populations. In vitro T helper cell differentiation assays revealed that the 
elevated Th17 cell population was not due to a T cell intrinsic differentiation bias. Challenging these mutant mice in 
the EAE model, we confirmed a resistance to this autoimmune disease with Th17 cells remaining elevated 
systemically while cellular infiltration in the central nervous system (CNS) was reduced. Infiltrating T cells lost the bias 
towards Th17 cells indicating a relative reduction of Th17 cells in the CNS and a Th17 cell specific migration 
disadvantage. Adoptive transfers of Th1 and Th17 cells in EAE-affected mice further supported the Th17 cell-specific 
migration defect, however, DOCK8-deficient Th17 cells expressed normal Th17 cell-specific CCR6 levels and 
migrated towards chemokine gradients in transwell assays. This study shows that resistance to EAE in DOCK8 
mutant mice is achieved despite a systemic Th17 bias. 

 
P293 
Further evidence for a role of B cells in Multiple Sclerosis – a musical approach 
M. Staege1, A. Emmer2 
1Martin Luther University Halle-Wittenberg, University Clinic and Outpatient Clinic for Pediatrics I, Halle, Germany 
2Martin Luther University Halle-Wittenberg, University Clinic and Outpatient Clinic for Neurology, Halle, Germany 

The pathogenesis of multiple sclerosis (MS) is still unknown. However, it is clear that the activation of the immune 
system plays a critical role. We applied the recently developed GeneExpressionMusicAlgorithm (GEMusicA) for the 
characterization of immune cell signatures in blood and brain samples from patients with MS. Based on publicly 
available gene expression data sets (Gene Expression Omnibus (GEO) data set GSE93776) we identified probe sets 
which can discriminate between different immune cell populations (monocyte subpopulations, T cell populations, B cell 
populations, NK cells, NKT cells and neutrophils). These probe sets were used for GEMusicA analysis of publicly 
available gene expression data from blood samples from patients with MS and controls (GEO data set GSE59085 and 
GEO data set GSE21942), and samples from different MS plaque types and normal brain (GEO data set GSE38010]). 
Besides individual differences in the gene expression profile, chronic MS plaques as well as chronic active MS 
plaques showed a distinct T-cell signature in comparison to normal controls, whereas the signature of myeloid cells 
was reduced. Surprisingly, the active MS plaque type showed a similarly reduced myeloid signature but did not show 
a T-cell signature. Instead, a distinctive B-cell signature was present. This B-cell signature was also more frequently 
detectable in the blood of patients with MS than in controls (p < 0.0005 - 0.01; two-sided t test). Our analyses suggest 
that GEMusicA can be used to characterize immune cell signatures in MS. Furthermore, our data suggest that B-cells 
and the balance between B-cells and myeloid cells play a central role in MS. Further investigations are necessary to 
interpret these cell signatures functionally. 
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Investigating the interaction of Th17 cells and B cells in initiation and progression of EAE 
A. Kolz1, A. Peters1 
1Institute of Clinical Neuroimmunology, Ludwig-Maximilians-Universität München, Planegg, Germany 

Introduction: Multiple sclerosis (MS) is a chronic inflammatory disease of the central nervous system (CNS). Both 
Th1 and Th17 cells contribute to disease pathogenesis in MS and its animal model experimental autoimmune 
encephalomyelitis (EAE). Compelling evidence also suggests a pivotal role of B cells in CNS autoimmunity. However, 
it is only poorly understood how T cells and B cells cooperate to induce disease. Meningeal ectopic lymphoid follicle-
like structures (eLFs) in MS and EAE have been hypothesized to fuel chronic inflammation directly in the CNS.  

Objectives: The aim of this study is to investigate the unique relationship of Th17 cells and B cells in initiation and 
progression of EAE, and to analyze whether and how Th17 cells and B cells interact with each other in eLFs. 

Materials & methods: To differentiate between Th1- and Th17-driven aspects of disease, we established adoptive 
transfer EAE. Naïve myelin oligodendrocyte glycoprotein (MOG)-specific CD4+ T cells are in vitro differentiated with 
polarizing cytokines into Th1 or Th17 cells and transferred into wild-type recipient mice. To visualize the interaction of 
Th17 cells and B cells in eLFs, both cell types can be labeled with genetically-encoded protein activation sensors 
which will allow us to study their interactions and possible subsequent activation events in real-time using intravital 
microscopy of the CNS.  

Results: We found that both Th1 and Th17 cells induced EAE with similar severity, and maintained their original 
cytokine profile also in the inflamed CNS. Importantly, large lymphocytic aggregates were found in association with 
meninges of brain and spinal cord primarily in Th17 recipients. These follicles contained clusters of T cells and B cells, 
with fractions of both being positive for the proliferation marker Ki67, and are thus reminiscent of follicle-like structures 
that have been described in MS patients.  

Conclusion: We hypothesize that Th17 cells are uniquely equipped to recruit B cells to the CNS and to interact with 
them in meningeal eLFs, thereby fuelling chronic inflammation directly in the CNS. Unraveling the special relationship 
of Th17 cells and B cells in disease pathogenesis may provide targets for therapeutic intervention in MS.    
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Serum levels of soluble CD23 are elevated in primary chronic progressive multiple sclerosis  
B. Kubuschok1,2, M. von Mehring3, R. Nau2, M. Trepel1, F. Weber2 
1University Medical Center Augsburg, Department of Internal Medicine II, Augsburg, Germany 
2University Medical Center Göttingen, Department of Neurology, Göttingen, Germany 
3Medical Center Bremen-Nord, Department of Neurology, Bremen, Germany 

Question: The soluble form of CD23 is released from macrophages and B lymphocytes which are key players in the 
pathogenesis of multiple sclerosis. An imbalance of the cytokine network, including TNF-alpha and IFN-gamma, is 
suggested to play an important role in the immunopathogenesis of this disease. Recently, sCD23 has been shown to 
regulate the production of TNF-alpha and IFN-gamma in inflammatory diseases. Therefore, we asked whether sCD23 
release is dysregulated in multiple sclerosis.  

Methods: Serum levels of sCD23 were determined in 70 patients with multiple sclerosis and 25 healthy donors by 
solid-phase ELISA.  

Results: Serum-levels of sCD23 were significantly (p=0.034, Mann-Whitney-U-test) higher in patients (n=23) with 
primary chronic progressive multiple sclerosis [PCP-MS](mean value: 2.1 U/ml, 25th and 75th percentile: 1.44 and 
2.18) in comparison to healthy donors (n=25, Mean value: 1.2 U/ml, 25th and 75th percentile: 1.15 and 1.86). Serum 
levels were not elevated in relapsing-remitting multiple sclerosis (n=47) and not different between 10 patients with 
acute exacerbation or remission.  

Conclusion: These results show an upregulation of sCD23 in PCP-MS. This indicates a possible involvement of 
sCD23 in cytokine dysregulation in PCP-MS. 
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Decrease of disease score in in vivo model of multiple sclerosis targeting S100B 
G. Di Sante1, M. Valentini1, A. Susanna2, B. Sampaolese3, M. E. Clementi3, C. Volonté2,4, F. Ria5, F. Michetti6 
1Università Cattolica del Sacro Cuore - Fondazione Policlinico Universitario , Institute of General Pathology, Roma, 
Italy 
2Santa Lucia Foundation IRCCS, Cellular Neurobiology Unit, Rome, Italy 
3CNR-ICRM, Institute of “Chimica del Riconoscimento Molecolare”, c/o Università Cattolica del  Sacro Cuore, Rome, 
Italy 
4CNR-IBCN, Institute of Cell Biology and Neurobiology, Rome, Italy 
5Università Cattolica del Sacro Cuore - Fondazione Policlinico Universitario, Institute of Microbiology, Roma, Italy 
6Università Cattolica del Sacro Cuore, Institute of Anatomy and Cell Biology, Roma, Italy 

S100B, a small-calcium binding protein, acts as an intracellular regulator and through extracellular signaling. It has 
been demonstrated a direct correlation between increased amount of astrocytic S100B and its role in demyelination 
and neuroinflammatory processes upon demyelination in ex vivo demyelinating model. 

The aim of the study is to investigate the possible role of pentamidine isethionate, a small molecule with antiprotozoal 
activity, able to target S100B, in the modulation of clinical outcome of RR-EAE mouse model. 

Experimental Autoimmune Encephalomyelitis (EAE) was induced in female SJL wild-type mice and four groups were 
formed: EAE with vehicle (saline), EAE treated with pentamidine, Control mice treated with pentamidine and untreated 
control group; the pentamidine dosage was, 4mg/kg, intraperithoneally. Weight and clinical score of the animals were 
evaluated each day post injection. Following sacrifice, brains were collected and analyzed for the expression of myelin 
and neuroinflammation by immunohistochemistry and qRealTime PCR. We observe that pentamidine-treated mice 
display a faster decrease in disease score during the remission. 

Thus, these preliminary results indicate that S100B is involved in MS pathology and that its inhibition may be a new 
therapeutic strategy not only to reduce damage but, hopefully, to fasten the recovery. 

Disclosure: Funded by FISM pilot Grant 2018. 
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Nanomaterials affect oxidative phosphorylation and phagocytosis in alveolar macrophages 
I. Kratochvil1, A. Bannuscher2, B. Hellack3, M. von Bergen1,4, A. Haase2, K. Schubert1 
1Helmholtz-Centre for Environmental Research - UFZ, Molecular Systems Biology, Leipzig, Germany 
2German Federal Institute for Risk Assessment (BfR), Department of Chemical and Product Safety, Berlin, Germany 
3Institute of Energy and Environmental Technology (IUTA) e.V., Air Quality & Sustainable Nanotechnology, Duisburg, 
Germany 
4University of Leipzig, Faculty of Biosciences, Leipzig, Germany 

Introduction: Nanomaterials (NMs) are widely distributed in products of daily use as for example medicine products 
and cosmetics and have been shown to induce immunotoxicity and immune perturbation. Since novel NMs are 
developed continuously, risk assessment requires a mode of action (MoA) based grouping strategy. 

Objectives: To facilitate mechanism-based risk assessment, we applied an untargeted proteomics approach, which 
reveals information about affected pathways and adverse effects on the immune system, thus giving insights into NMs 
MoAs. For this purpose, alveolar macrophages were used as model system since the lung is considered the primary 
entry portal for airborne NMs and alveolar macrophages are particularly involved in particle clearance as well as 
inflammation and disease upon NM exposure. 
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Materials & Methods: For the untargeted proteomics approach, alveolar macrophages were treated with various 
doses of NMs for 24 h, followed by cell lysis, protein extraction and tandem mass spectrometry, resulting in 
abundance data for 3011 proteins. Next, enrichment analyses were conducted for those proteins that showed 
significantly altered abundances upon NM treatment. Additionally, a p-value independent approach called Weighted 
Gene Correlation Network Analysis (WGCNA) was applied to unravel novel key drivers involved in immunotoxicity. 

Results: The MoA analysis allowed distinguishing NMs with minor or no effects from those that modified the function 
of alveolar macrophages and led to an increase of phagocytosis and oxidative phosphorylation. Furthermore, the 
observed immunological alterations were linked to physico-chemical properties as surface area and zeta potential and 
the identification of key drivers highlighted proteins that are connected to the affected pathways (e.g. Sod2, Lamp2). 
Importantly, these showed dose-dependent effects, thus rendering them valuable biomarker candidates to assess 
immune perturbations induced by NMs. 

Conclusions: Taken together, the conducted proteomics approach revealed insights into NMs MoAs in alveolar 
macrophages and unraveled highly relevant physico-chemical properties and key drivers that might serve as 
biomarkers to predict immunotoxicity in future. 

 
P299 
Role of BATF on development of plasmacytoid dendritic cells 
R. Mann-Nüttel1, S. Ali1,2, J. Alferink2,3, S. Scheu1 
1Heinrich-Heine University Düsseldorf, Institute of Medical Microbiology and Hospital Hygiene, Düsseldorf, Germany 
2Cells in Motion, Cluster of Excellence EXC 1003, Münster, Germany 
3University of Münster, Department of Psychiatry, Münster, Germany 

Background: We found that the transcription factor (TF) BATF (Basic leucine zipper transcription factor, ATF-like) is 
highly expressed in interferon (IFN) β-producing plasmacytoid dendritic cells (pDCs). While the functions of BATF for 
T helper cell subset differentiation and B cell class switching have been well described, no biological role of BATF in 
pDCs has been shown so far. 

Objectives: Characterizing the role of BATF in pDC development. 

Materials & methods: pDCs from bone marrow (BM)-derived Flt3-L cultures of Batf+/+ or Batf-/- mice were 
characterized by FACS. Next generation sequencing (NGS) was used to assess the impact of Batf on global gene 
expression in naïve and CpG stimulated pDCs. The expression of selected genes was confirmed with quantitative RT-
PCR in sorted cells from BM-derived Flt3-L cultures. BATF ChIP-seq revealed direct binding of BATF in the promoter 
and intron regions of genes. ATAC-Seq was used to characterize the chromatin landscape of pDCs in the presence 
and absence of BATF. 

Results: We found that pDCs are significantly increased in numbers in BM-derived Flt3-L cultures from Batf-/- as 
compared to Batf+/+ animals. Interestingly, RNA-Seq revealed that out of the 581 TFs that are expressed in pDCs 26% 
are expressed in a Batf-dependent manner. ChIP-Seq suggests that 72% of the Batf-dependent TFs are directly 
regulated in their expression by binding of BATF to promoter and or intron regions of the respective gene. Further, 
BATF acts as a pioneering factor to regulate chromatin accessibility of about 8500 DNA regions in pDCs, resulting in 
modulation of the chromatin structure of about 28% of all TFs in pDCs. RNA-Seq showed that pDC specific TFs such 
as E2-2 and Irf8 are significantly increased in expression in naïve Batf-deficient vs. wildtype pDCs, indicating a 
possible role for BATF in pDC differentiation. At the same time, cDC specific TFs such as Id2 and Nfil3 were 
significantly reduced in Batf-deficient pDCs. These results were confirmed with RT-PCR in sorted cells from BM-
derived Flt3-L cultures. Thus, BATF seems to regulate pDC specific TFs as a direct DNA binding repressor while cDC 
specific TFs are regulated by the pioneering function of BATF. 

Conclusion: Our results propose a functional involvement of BATF in pDC differentiation by regulating the expression 
and chromatin accessibility of key transcription factors in pDC development. 
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CD49a expression identifies a specific subset intrahepatic macrophages in humans  
G. Martrus1, H. Goebels1, A. E. Langeneckert1, J. Kah2,3, F. Flomm1, A. E. Ziegler1, A. Niehrs1, S. M. Löbl1, K. Russu1, 
L. U. Hess1, W. Salzberger1, T. Poch2,4, B. Nashan5, C. Schramm2,4, K. Oldhafer6, M. Dandri2, M. Koch2,7, S. 
Lunemann1, M. Altfeld1 
1Heinrich Pette Institute, Leibniz Institute for Experimental Virology, Hamburg, Germany 
2University Medical Center Hamburg-Eppendorf, Internal Department of Medicine, Hamburg, Germany 
3Brandenburg Medical School, University Hospital Brandenburg, Center of Internal Medicine II, Brandenburg, 
Germany 
4Martin Zeitz Center for Rare Diseases, University Medical Center Hamburg-Eppendorf, Hamburg, Germany 
5University Medical Center Hamburg-Eppendorf, Department of Hepatobiliary and Transplant Surgery, Hamburg, 
Germany 
6Asklepios Hospital Barmbek, Semmelweis University of Medicine, Department of General & Abdominal Surgery, 
Hamburg, Germany 
7University Hospital Mainz, Department for General, Visceral and Transplant Surgery, Mainz, Germany 

Introduction: Monocytes and macrophages play central roles in hepatotropic infections, inflammatory reactions and 
the initiation of immune responses. In human peripheral blood, monocytes (pbMOs) are classified in CD14hiCD16lo 
cells, CD14int-hiCD16hi cells and CD14loCD16hi cells. Human intrahepatic macrophages constitute more than 80% of all 
tissue macrophages of the human body. While studies on liver-resident macrophages in mice have established their 
central role in regulating liver inflammation in different disease settings, their phenotype and function are still not well-
described in the context of human liver samples. 

Objective: The main objective of this study was to characterize intrahepatic human macrophages (ihMφ) and 
compare their phenotypical and functional patterns to conventional pbMOs from matched human donors. 

Materials and Methods: We obtained matched liver tissue and peripheral blood samples from individuals undergoing 
liver transplant surgery or surgical tumor-free liver tissue resection due to liver metastases. Intrahepatic leukocytes 
(IHLs) and peripheral blood mononuclear cells (PBMCs) were isolated using protocols established in our laboratory. 
Freshly recovered cells were stained with antibodies directed against surface markers, fixed and measured using a 
BD LSR Fortessa flow cytometer. Donor-matched IHLs and PBMCs were stimulated 16h with LPS or CL097 and 
cytokine responses were measured by flow cytometry. Unstimulated cells were used as baseline control. 
Immunofluorescence staining of CD68, MARCO, CD49a, VSIG4 and Hoechst was performed on frozen human liver 
biopsies. 

Results: When comparing paired ihMφand pbMOs, the proportion of CD14int-hiCD16int was significantly increased and 
the proportion of CD14hiCD16lo decreased in ihMφ. Moreover, ihMφ contained a variety of cell subsets with differential 
expression of CD49a, a liver-resident marker of NK cells, and VSIG4 and/or MARCO, two newly described human 
tissue Mφ markers. On a phenotypical and functional level, CD49a+ ihMφ contained a higher proportion of activated 
and mature cells (CD80, CD83, CD86 and CD69) with a higher baseline proportion of cells expressing IL-10, TNF-α 
and IL-12 and a lower additional in vitro stimulation response, compared to CD49a- ihMφ and pbMOs. 

Conclusion: Taken together, we characterized expression of CD49a, VSIG4 and MARCO in human ihMφ and 
showed that CD49a+ ihMφ, CD49a- ihMφ and pbMOs are three phenotypically and functionally different cell subsets. 
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Introduction: The pro-inflammatory cytokine interleukin-1β (IL-1β) is important for host defense against infections. 
High systemic IL-1β levels, however, contribute to the pathogenesis of numerous life-threatening inflammatory 
diseases like the systemic inflammatory response syndrome. Therefore, mechanisms controlling IL-1β release are of 
considerable clinical interest. Recently, we identified a cholinergic mechanism that inhibits the ATP-associated release 
of IL-1 β by human monocytes via nicotinic acetylcholine receptors (nAChRs) composed of α7, α9 and/or α10 
subunits. Interestingly, we discovered novel nAChR agonists that efficiently and metabotropically inhibit monocytic IL-
1β release without interfering with neuronal nAChR functions.  

 
Methods: Human monocytic U937 cells were primed with lipopolysaccharide. Thereafter, the cells were stimulated 
with ATP in the presence and absence of potential nAChR agonists. ATP-induced IL-1β release was measured in cell 
culture supernatants via ELISA. A panel of nAChR antagonists was used to test for involvement of nAChRs. 
Electrophysiological measurements were performed to monitor ion-currents in U937 cells (whole-cell patch-clamp) 
and Xenopus laevis oocytes (two-electrode voltage-clamp) that heterologously overexpressed human CHRNA7, 
CHRNA9 or CHRNA9/CHRNA10. 

Results: Phosphocholine (PC) as well as molecules bearing a PC-headgroup (e.g. lysophosphatidylcholine, 
glycerophosphocholine, dipalmitoylphosphatidylcholine, PC-laden C-reactive protein) were identified to function as 
novel endogenous nAChR agonists. These molecules efficiently inhibit ATP-induced IL-1β release by eliciting 
metabotropic but not ionotropic activity on monocytic nAChRs containing subunits α7, α9 and/or α10. Interestingly, 
using Xenopus laevis oocytes as an experimental model for neuronal nAChRs, these agonists did not elicit ion-
currents at heterologously expressed human nAChRs, and thus functionally resemble nAChR silent agonists. 

Conclusions: We identified anti-inflammatory properties of several novel, endogenous nAChR agonists that elicit 
metabotropic functions in monocytic cells to inhibit IL-1β release without inducing canonical ionotropic receptor 
functions of excitable cells. These nAChR silent agonist-like functions open a promising opportunity for the 
development of therapies against excessive inflammation involving IL-1β. 
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House dust mite drives proinflammatory eicosanoid reprogramming and macrophage effector functions. 
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2Helmholtz Center Munich, Institute of Experimental Genetics, Munich, Germany 
3Goethe University, Pharmazentrum frankfurt/ZAFES, Institute of Clinical Pharmacology, Frankfurt, Germany 
4Monash University, Melbourne, Australia 

Background: Eicosanoid lipid mediators play key roles in type 2 immune responses, for example in allergy and 
asthma. Macrophages represent major producers of eicosanoids and they are key effector cells of type 2 immunity. 

Objective: We aimed to comprehensively track eicosanoid profiles during type 2 immune responses to house dust 
mite (HDM) or helminth infection and to identify mechanisms and functions of eicosanoid reprogramming in human 
macrophages. 

Methods: We established an LC-MS/MS workflow for the quantification of 52 oxylipins to analyze mediator profiles in 
human monocyte-derived macrophages (MDM) stimulated with HDM and during allergic airway inflammation (AAI) or 
nematode infection in mice. Expression of eicosanoid enzymes was studied by qPCR and western blot and cytokine 
production was assessed by multiplex assays. 

Results: Short (24 h) exposure of alveolar-like MDM (aMDM) to HDM suppressed 5-LOX expression and product 
formation, while triggering prostanoid (thromboxane and prostaglandin D2 and E2 ) production. This eicosanoid 
reprogramming was p38-dependent, but dectin-2-independent. HDM also induced proinflammatory cytokine 
production, but reduced granulocyte recruitment by aMDM. In contrast, high levels of cysteinyl leukotrienes (cysLTs) 
and 12-/15-LOX metabolites were produced in the airways during AAI or nematode infection in mice. 

Conclusion: Our findings show that a short exposure to allergens as well as ongoing type 2 immune responses are 
characterized by a fundamental reprogramming of the lipid mediator metabolism with macrophages representing 
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particularly plastic responder cells. Targeting mediator reprogramming in airway macrophages may represent a viable 
approach to prevent pathogenic lipid mediator profiles in allergy or asthma. 
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Introduction: Neurocysticercosis, the larval stage of the pork tapeworm Taenia solium in the human central nervous 
system, is a food-borne neglected tropical disease and the most common cause of epilepsy in endemic regions. The 
immune response in affected individuals and associated clinical presentations are diverse involving complex type 1/2 
immune responses and strongly depends on the stage of larval cyst, which alters innate immune cell reactivity to 
prevent potentially harmful responses in the brain. However, up to now, macrophage and dendritic cells" responses to 
the different cyst components remain unknown. 

Objective: The present work aims to investigate the effects of different Taenia solium cyst-related products on 
macrophage and dendritic cells.  

Materials And Methods: Taenia solium cyst antigen lysate (CLys), cyst vesicular fluid (CVF) and culture supernatant 
(CSN) were prepared from cysts collected from an infected pig and cultured with peripheral blood mononuclear cells 
(PBMC) from healthy German volunteers as well as murine alveolar macrophages (AM) and bone-marrow derived 
dendritic cells (BMDDC). The effect of the lysates was investigated by flow cytometry analysis of Th subsets 
(Th1/Th2/Th17/Treg) and TNFα, IL-6, TGF-ß and IL-10 cytokine secretion. Underlying mechanistic aspects were 
explored using mass spectrometry, enzymatic digestion and IL-10R deficient mice. 

Results: In contrast to CVF, which is proinflammatory and induced significant levels of TNFα and IL-6, CLys and CSN 
induced IL-10 in AM and BMDDC, which was significantly reduced after enzymatic digestion of cyst products. In 
periphery, significant induction of peripheral Tregs (CD4+CD25highFoxP3+IL-10+) was observed in presence of CLys 
only. However, IL-10R deficiency did not completely impair Treg induction. Unexpectedly, both CVF and CLys were 
not prominent Th2 inducers as revealed by decreased expression of IL-5 and GATA-3. In addition, differences were 
observed in protein composition of cyst products as identified by mass spectrometry. 

Conclusion: Our findings suggest that whereas the vesicular fluid, contained within viable cyst, is rather 
proinflammatory, lysate from whole cysts may modulate macrophage, DC and subsequently peripheral immune 
responses by inducing Tregs and anti-inflammatory cytokines to favor a suppressive environment and parasite 
establishment. Current work focuses on identification of active molecules and the underlying cellular networks in the 
brain. 

 
P305 
Upregulation of CD177 on neutrophil granulocytes upon inflammation enables highly specific tracking by 
non-invasive 19F MRI in vivo 
P. Bouvain1, V. Flocke1, S. Kadir1, Z. Ding1, W. Krämer2, R. Schubert2, J. Schrader1, S. Temme1, U. Flögel1 
1Uniklinikum Düsseldorf, molekulare Kardiologie, Düsseldorf, Germany 
2Albert-Ludwig Universität Freiburg, Pharmazeutische Technologie und Biopharmazie, Freiburg, Germany 

Neutrophil granulocytes are crucial for the development and progression of inflammatory diseases. One major 
subpopulations is characterized by expression of CD177. However, little is known about the role of CD177+ 
neutrophils for inflammatory diseases. The aim of the present study was to target perfluorocarbon nanoemulsions 
(PFCs) to CD177 enabling the subsequent visualization of neutrophil granulocytes by 19F magnetic resonance imaging 
(19F MRI). 
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Peptides against CD177 [1] were coupled to maleimide-PFCs (NGP-PFCs) on the particle surface. Binding studies 
were performed by flow cytometry and 19F MRI using human neutrophils from healthy volunteers and patients after 
myocardial infarction. Murine neutrophils were obtained from blood of C57BL/6 mice or isolated from LPS-doted 
matrigel-plugs [2]. MR-experiments were performed at a 9.4 T Bruker AVANCEIII Wide Bore NMR spectrometer and 
datasets were acquired using a 25 mm birdcage resonator tuneable to 1H and 19F. 

Binding studies with NGP-PFCs revealed specific labelling of neutrophil granulocytes. Importantly, binding and 
internalization of NGP-PFCs by neutrophils was strongly upregulated in patients suffering from myocardial infarction or 
after ex vivo LPS stimulation. Increased NGP-PFC binding was also found in murine neutrophils isolated from 
subcutaneous matrigel/LPS inflammatory hot spots. 

In this study, we show that neutrophil granulocytes can be specifically labelled with PFCs by targeting the cell surface 
receptor CD177. CD177 is expressed on all neutrophils in mice but only on a subpopulation of human neutrophils. 
CD177 is strongly upregulated under inflammatory conditions in mice and men. This enables the tracking of CD177+ 
neutrophils by 19F MRI to further investigate their role in inflammatory diseases. 

Figure 1: A+B) Human (left) and murine (right) neutrophils were incubated with NGP-PFCs and the uptake 
determined by flow cytometry. C) 19F MRI of human neutrophils were incubated with hNGP-PFCs, separated by 
density centrifugation and analyzed by 1H/19F MRI. 

[1] Miettinen HM, Gripentrog JM, Lord CI, Nagy JO. CD177-mediated nanoparticletargeting of human and mouse 
neutrophils. PLoS One. 2018 Jul 10;13(7) 

[2] Temme S, Jacoby C, Ding Z, Bönner F, Borg N, Schrader J, Flögel U. Technical advance: monitoring the trafficking 
of neutrophil granulocytes and monocytes during the course of tissue inflammation by noninvasive 19F MRI. J Leukoc 
Biol. 2014 Apr;95(4):689-97. 
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P309 
The kidney contains ontogenically distinct mononuclear phagocyte subtypes throughout development that 
differ in their inflammatory properties 
N. Salei1,2, S. Rambichler1,2, J. Salvermoser1,2, N. E. Papaioannou2, R. Schuchert3,4, D. Pakalniškytė1,2, C. 
Stremmel3,4, F. M. Cernilogar5, M. Salvermoser1,2, B. Walzog1,2, T. Straub6, G. Schotta5, C. Schulz3,4, B. U. Schraml1,2 
1University Hospital of Munich, Walter-Brendel-Centre of Experimental Medicine, Planegg-Martinsried, Germany 
2Ludwig-Maximilians-University, Institute for Cardiovascular Physiology and Pathophysiology, Biomedical Center, 
Planegg-Martinsried, Germany 
3University Hospital of Munich, Medizinische Klinik und Poliklinik I, Munich, Germany 
4Partner Site Munich Heart Alliance, German Center for Cardiovascular Research, Munich, Germany 
5Ludwig-Maximilians-University, Biomedical Center and Center for Integrated Protein Science Munich, Planegg-
Martinsried, Germany 
6Ludwig-Maximilians-University, Core Facility Bioinformatics, Biomedical Center, Planegg-Martinsried, Germany 

Introduction. Mononuclear phagocytes (MPs) include macrophages, monocytes and dendritic cells (DCs). They are 
vital players in immune defense and organ homeostasis. In the kidney the origin of MPs has been highly debated 
because of the large phenotypic overlap of macrophages and DCs in this tissue. Namely, the adult kidney contains the 
main subsets of cDCs, cDC1 and cDC2, as well as two cell populations that express typical macrophage markers, 
CD64 and F4/80, but arise from DC progenitors, as was shown by Clec9a-expression history. 

Objectives. In the present study we aimed to characterize renal MP development and function throughout life. 

Materials & Methods. We use mouse models to fate map MPs of distinct origin. By using single cell technologies and 
transcriptomic analysis we aim to define cell type-specific markers and transcriptional signatures. The functional 
properties of MPs are analyzed in vitro.  We further use Histo-Cytometry to define the precise localization of the MP 
subsets in the kidney. 

Results. We demonstrate that these populations are phenotypically, functionally and transcriptionally distinct from 
each other. We further reveal that the kidney MP compartment exhibits a unique age-dependent developmental 
heterogeneity. Kidneys from newborn mice contain a prominent population of yolk sac-derived 
F4/80hiCD11blow macrophages that express TIM-4 and MERTK, but lack MHCII expression. We show that these 
macrophages are replaced within a few weeks after birth by phenotypically similar cells that can be distinguished by 
MHCII expression and a relative lack of TIM-4 and MERTK. Fate mapping further suggests that MHCII+F4/80hi cells in 
themselves exhibit age-dependent developmental heterogeneity and in adult mice have a low homeostatic turnover. 
We show that upon acute renal inflammation F4/80hi cells that lack MHCII, reappear in the kidney as the result of a 
phenotypic switch of the resident MHCII+F4/80hi population. 

 
Conclusions. We demonstrate that distinct developmental programs contribute to renal MPs throughout life. 

 
P311 
Defining the cellular mediators of CARD9 signaling in Colitis-associated-Cancer 
V. Küntzel1, C. Greger2, J. Ruland2, B. Schraml1 
1Ludwig-Maximilians-Universität München, BMC WBEX, Planegg, Germany 
2TUM, München, Germany 

Introduction: In chronic inflammatory bowel disease (IBD) inflammation is the key driver for development of colitis 
associated cancer (CAC). CARD9 mediates inflammatory signals in myeloid cells and contributes to intestinal 
homeostasis. Genetic polymorphisms in Card9 are associated with human IBD. Different studies addressed the role of 
CARD9 in CAC by subjecting Card9-/- mice to an AOM-DSS model with seemingly conflicting results. In our hands 
Card9-/- mice develop smaller and less dysplastic tumours (Bergmann et al., EJI, 2017), whereas others show 
increased tumour incidence (Wang et al., Immunity 2018; Malik et al., Immunity, 2018). Since Card9 deficiency alters 
the intestinal microbiome (Lamas, NatMed, 2016) these differences are likely explained by differences in housing of 
the animals. These studies demonstrate a role for CARD9 in AOM-DSS, but the cell type in which CARD9 mediates 
inflammatory signals has not been defined. 

Objectives: We aim to define the cellular basis of CARD9 function during inflammation and oncogenesis. 



Eur. J. Immunol. 2019. 49 (Suppl. 1): 1–360   Abstracts 

DOI: 10.1002/eji.201970300 

 

©  2019 The Authors ǀ European Journal of Immunology © WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 239 

 

Materials & methods: Acute colitis (DSS) and CAC (AOM-DSS) model, Flow Cytometry, Histology, 16s RNA and 
single cell RNA Sequencing (scRNA seq), Fate mapping of myeloid cell subsets 

Results: Card9-/- mice show more severe disease during the first DSS cycle during AOM-DSS colitis. We therefore 
studied the composition of myeloid cells in the colon WT and Card9-/- mice in steady state and during acute colitis. To 
minimize the effects of the microbiota we cohoused Card9-/- and WT mice prior to DSS treatment. We found no 
obvious differences in the myeloid cell compartment of WT and Card9-/- mice, indicating that Card9 does not influence 
myeloid cell differentiation, but rather leads to altered inflammatory signals. Next, we will perform scRNA seq to 
identify the cellular signalling pathways that are altered in Card9-/- mice. 

Conclusion: Card9-/- mice show decreased severity of colorectal cancer. We find that Card9 deficiency does not lead 
to alterations in the composition of myeloid cells. Future experiment will define which signalling pathways are altered 
in the absence of CARD9 during AOM DSS and in what cell type. 

 
P312 
Plasmacytoid dendritic cell differentiation is distinct from the myeloid lineage and occurs from Ly6D+ early 
lymphoid progenitors  
R. J. Dress1, C. A. Dutertre1, A. Giladi2, A. Schlitzer3, I. Low1, N. Binte Shada1, A. Tay1, J. Lum1, F. Muhammad Bin 
Mohd Kairi1, Y. Y. Hwang1, E. Becht1, Y. Cheng1, M. Chevrier1, A. Larbi1, E. Newell1, I. Amit2, J. Chen1, F. Ginhoux1 
1Agency for Science, Technology and Research (A*STAR), Singapore Immunology Network (SIgN), Singapore, 
Singapore 
2Weizmann Institute of Science, Department of Immunology, Rehovot, Israel 
3Life and Medical Sciences Institute (LIMES), Myeloid Cell Biology, Bonn, Germany 

The dendritic cell (DC) family currently comprises conventional dendritic cells (cDCs) and plasmacytoid dendritic cells 
(pDCs). However, pDCs and cDCs exhibit distinct origins, phenotypes and functions, questioning whether or not pDCs 
belong to the DC lineage. Here, we combined single cell transcriptomic analysis with mass cytometry, in vitro and in 
vivo assays, to show that the priming of mouse hematopoietic progenitor cells towards the pDC lineage occurs at the 
common lymphoid progenitor (CLP) stage, indicative of an early divergence of the pDC and cDC lineages. We found 
transcriptional signatures of pre-pDCs within the CLP and CD115- CDP (common DC progenitors) populations, and 
identified Ly6D, IL-7Rα, CD81, and CD2 as key markers of pDC differentiation, distinguishing pre-pDCs from pre-
cDCs. Thus, pDCs developed in the bone marrow from a Ly6DhiCD2hi lymphoid progenitor cell and differentiated 
independently of the myeloid cDC lineage. 

 
P313 
Adventitial macrophages invade the atherosclerotic plaque 
K. Krebs1, B. L. Schmidt1, B. Dufner1, C. Haerdtner1, N. Hoppe1, F. Willecke1, P. Stachon1, D. Wolf1, P. Kohl1, A. 
Zirlik1, I. Hilgendorf1 
1University Heart Center Freiburg – Bad Krozingen, Department of Cardiology and Angiology I , Freiburg i. Br., 
Germany 

Introduction: Macrophages populate the vasculature in health and disease. They confer critical homeostatic and 
protective functions on the one hand, and propagate inflammation and disease progression on the other. According to 
the prevailing paradigm, resident tissue macrophages of primitive origin are typically supplemented by monocyte 
derived macrophages in inflamed tissues. A majority of macrophages in the healthy aorta in mice express the 
chemokine receptor CX3CR1 and reside in the adventitia. During atherogenesis, macrophages accumulate in the 
nascent plaque in the intima. It is unclear, whether adventitial macrophages infiltrate the intima during disease. 

 
Objectives: In order to distinguish resident and monocyte-derived macrophages in the aorta in health and disease, 
we established an atherosclerotic reporter mouse model taking advantage of the selective CX3CR1 expression by 
monocytes and vascular macrophages. 

Materials & methods: We analyzed the aortas of LDLR-/- CX3CR1-GFP mice fed a chow (healthy) and a high 
cholesterol diet (atherosclerosis). CX3CR1 CD68 expressing cells were identified in the adventitia, media and intima. 
By crossing LDLR-/-, CX3CR1-CreER and R26tomato mice, we generated a tamoxifen-inducible reporter model. 
Following tamoxifen injection, CX3CR1-expressing monocytes and tissue resident macrophages were labeled tomato 



Eur. J. Immunol. 2019. 49 (Suppl. 1): 1–360   Abstracts 

DOI: 10.1002/eji.201970300 

 

©  2019 The Authors ǀ European Journal of Immunology © WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 240 

 

red. Within 7 weeks, tomato expressing monocytes had been replaced by unlabeled upstream progenitors, while long-
lived, self-sustaining resident CX3CR1+ macrophages remained tomato+. 

Results: Tomato+ macrophages identified in the intimal plaque constituted up to 20% of CD68+ cells and derived 
from adventitial macrophages that were labeled prior to disease onset. 

Conclusion: Previously, macrophages in the plaque were reported to derive from infiltrating monocytes, proliferating 
lesional macrophages and smooth muscle cells through transdifferentiation. We identified yet another origin of plaque 
macrophages, adventitial resident macrophages of largely prenatal origin, that may contribute distinctly to disease 
progression. 

 
P314 
Inhibition of ATP-induced monocytic IL-1β release by endogenous alpha1-antitrypsin is not affected by 
cardiopulmonary bypass surgery 
A. Agné1, K. Richter1, S. Sallipalli2, S. Wilker1, A. Zakrzewicz1, A. L. Sauer3, F. Beckert3, C. Koch3, T. Zajonz3, A. 
Böning4, M. Sander3, W. Padberg1, S. Janciauskiene2, V. Grau1 
1Justus-Liebig University of Giessen, Department of General and Thoracic Surgery, Laboratory of Experimental 
Surgery, Gießen, Germany 
2MHH Medical School Hannover, Molecular Pneumology, Hannover, Germany 
3Justus-Liebig University of Giessen, Department of Anaesthesiology and Intensive Care Medicine, Gießen, Germany 
4Justus-Liebig University of Giessen, Department of Heart and Vascular Surgery, Giessen, Germany 

Introduction: Increased levels of the pro-inflammatory cytokine interleukin-1β (IL-1β) in patients after 
cardiopulmonary bypass surgery (CPBS) are associated with the development of systemic inflammatory response 
syndrome. We demonstrated before that the anti-protease alpha1-antitrypsin (AAT) inhibits ATP-induced IL-1β release 
from human monocytes. Here, we examined if patients acquire a functional deficiency in AAT during CPBS.  

Methods: AAT from the plasma of healthy donors and CPBS patients was purified by affinity chromatography. U937 
cells were primed with lipopolysaccharide and stimulated with ATP for 30 minutes in the presence or absence of AAT. 
The concentration of IL-1β in cell culture supernatants was measured by ELISA. Anti-protease activity of AAT was 
investigated by complex formation with neutrophil elastase (NE). 

Results: Healthy donor and patient-derived AAT inhibit ATP-induced IL-1β release from monocytic cells. Furthermore, 
the capacity of AAT (i) to inhibit IL-1β release and (ii) to form complexes with NE is unimpaired throughout CPBS. 
Therefore, we conclude that AAT is not inactivated during CPBS. 

Conclusions: Healthy donor and patient-derived AAT have the potential to prevent trauma-associated, IL-1β-
mediated systemic inflammation. This activity of AAT and its anti-protease function are not inactivated during CPBS. 

 
P315 
Characterization of monocyte subsets during the course of healthy pregnancy. 
C. Pflitsch1, C. N. Feldmann1, L. Richert1,2, S. H. Hagen1, A. Diemert3, K. Hecher3, T. Renné4, F. Stahl4, P. Arck3, M. 
Altfeld1, S. M. Ziegler1 
1Heinrich Pette Institute, Leibniz Institute for Experimental Virology, Virus Immunology, Hamburg, Germany 
2Université Bordeaux, ISPED, Centre INSERM U1219, Inria, SISTM, Bordeaux, France 
3University Medical Center Hamburg-Eppendorf, Department of Obstetrics and Fetal Medicine, Hamburg, Germany 
4University Medical Center Hamburg-Eppendorf, Institute of Clinical Chemistry and Laboratory Medicine, Hamburg, 
Germany 

Pregnancy uniquely challenges the maternal immune system to guarantee immunological tolerance towards the semi-
allograft foetus while simultaneously maintaining effective antimicrobial defense. Augmented innate immune 
responses contribute to this balance. Innate immune activation is triggered by a combination of factors, including 
maternal pregnancy hormones and contact of immune cells with the placenta and their encounter with soluble 
placental products. Monocytes as part of the innate arm of the immune system play a central role in the inflammatory 
response. The three different monocyte populations (classical, intermediate and non-classical) have been described to 
have distinct phenotypic and functional characteristics, appearing to be sequential developmental stages in monocyte 
differentiation with smoothly shifting surface expression of their defining CD molecules. Deviations from physiological 
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monocyte function and composition have regularly been observed in various types of infectious and (auto-) 
inflammatory conditions. Particularly the intermediate subset often exhibited an increase in frequency as well as 
proinflammatory function. Since monocytes play an essential role for successful trophoblast implantation and 
remodelling, they represent a relevant field of research in pregnancy. Using multiparameter flow cytometry we 
characterized monocytes from pregnant women recruited to the PRINCE cohort, a population-based prospective birth 
cohort study in Hamburg. Pregnant women were followed throughout the course of pregnancy and blood samples 
were analysed at predefined time points. In addition, pregnancy-associated hormones and soluble activation markers 
were measured in serum. Principle component analysis revealed an association of the expression levels of several 
markers especially on the intermediate subtype with healthy pregnancy. In general, classical and intermediate 
monocytes hereby positively correlated. Furthermore, hCG significantly associated with the expression levels of 
CD116, CD11b and CCR2 on monocyte subsets. Phenotypic changes were accompanied with changes in the 
polyfunctionality of monocytes upon TLR4 stimulation. In conclusion, our data describe the phenotypic and functional 
changes of monocyte subsets in healthy pregnant women and elaborate a selective contribution of different monocyte 
subsets and their activation and maturation status to healthy pregnancy. 

 
P316 
Antisense oligonucleotides as a new approach to inhibiting the NLRP3 inflammasome  
A. Uri1, S. Michel1, M. Schell1, S. Raith1, F. Jaschinski1 
1Secarna Pharmaceuticals GmbH & Co. KG, Planegg/Martinsried, Germany 

NLR family pyrin domain containing 3 (NLRP3) is part of the proteolytic NLRP3 inflammasome complex that is 
required for maturation of IL-1β and IL-18 from their pro-forms and additionally for induction of pyroptotic cell death. 
Being involved in a broad range of inflammatory disorders like CAPS (cryopyrin associated periodic syndromes), 
chronic kidney disease, Alzheimer or liver fibrosis, the NLRP3 inflammasome is a highly attractive therapeutic target. 
However, direct targeting of NLRP3 by antibodies is hampered by its intracellular localization while small molecule-
based approaches lack specificity, resulting in toxic side effects. These limitations can be overcome by using LNA 
modified antisense oligonucleotides (ASOs) directed against NLRP3. This type of ASO is internalized by cells without 
need of a transfection reagent, binds to its target (pre) mRNA and causes RNase H mediated (pre) mRNA cleavage 
and subsequent degradation. 

We screened over 100 either mouse- or human-NLRP3 specific ASOs in relevant cell lines such as, Raw 264.7, THP-
1 and U-87MG in order to identify the most potent candidates. The half maximal inhibitory concentration (IC50) of the 
best human- or mouse-specific ASOs was in the nano- or low micromolar range, respectively. We further 
demonstrated that NLRP3 mRNA expression could be reduced by 80% to 90% in macrophages that were 
differentiated from human monocytes or murine bone marrow cells in presence of NLRP3 specific ASOs. 
Consequently, inflammasome-mediated IL-1β cleavage after LPS + ATP stimulation of murine macrophages was 
inhibited by NLRP3 specific ASOs. Finally, sub cutaneous injection of healthy mice with NLRP3 specific ASOs 
resulted in over 50% reduction of NLRP3 mRNA in the kidney, liver and lymph nodes, while the control oligonucleotide 
had no effect. 

Taken together, NLRP3-specific ASOs were identified that induce potent target knockdown in vitro and in vivo. While 
mouse-NLRP3 specific ASOs will be a valuable tool to demonstrate proof-of-concept in relevant pre-clinical models, 
the human-specific candidates might provide a new therapeutic modality to treat inflammsome-mediated diseases. 

 
P317 
Immunostimulatory functions of adoptively transferred MDSCs in experimental blunt chest trauma 
M. Kustermann1, M. Klingspor1, M. Huber-Lang2, K. M. Debatin1, G. Strauss1 
1University Medical Center Ulm, Department of Pediatrics and Adolescent Medicine, Ulm, Germany 
2University Medical Center Ulm, Institute of Clinical and Experimental Trauma-Immunology, Ulm, Germany 

Question: Myeloid-derived suppressor cells (MDSCs) expand during inflammation and exhibit immunomodulatory 
functions on innate and adaptive immunity. However, their impact on trauma-induced immune responses, 
characterized by an early pro-inflammatory phase and dysregulated adaptive immunity involving lymphocyte 
apoptosis, exhaustion and unresponsiveness is less clear. Therefore, we adoptively transferred in vitro-generated 
MDSCs shortly before experimental blunt chest trauma (TxT). 
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Methods: To generate MDSCs, bone marrow from femur and tibia were cultured with granulocyte-macrophage 
colony-stimulating factor (GM-CSF) for 4 days. 2x107 MDSCs were adoptively transferred into tail veins of B6 mice 1h 
before TxT. C57BL/6 mice underwent a blast wave to induce TxT. Cytokine and chemokine secretion were analyzed 
in bronchoalveolar lavage (BAL) fluid and blood serum samples. Homing of MDSCs and number of splenocytes were 
determined. T cell activation status and their expression of Th1/2-associated cytokines were analyzed. Additionally, 
the proliferative capacity of T cells was determined in vitro as well as in vivo. 

Results: GM-CSF-induced MDSCs express arginase-1, iNOS and HO-1 and suppressed allogeneic-induced T cell 
proliferation in vitro. At 6h up to 7d after TxT, adoptively transferred MDSCs preferentially homed into spleen and liver, 
but were undetectable in the injured lung, although pro-inflammatory mediators (IL-6, G-CSF and MCP-1) increased in 
the BAL early after trauma-induction. Surprisingly, MDSC treatment strongly increased splenocyte numbers, however, 
without altering the percentage of splenic leukocyte populations. 7 days after TxT, T cells of MDSC-treated TxT mice 
exhibited an activated phenotype characterized by expression of activation markers and elevated proliferative capacity 
in vitro, which was not accompanied by up-regulated exhaustion markers or unresponsiveness towards in vitro 
activation. Most importantly, also T cell expansion after staphylococcal enterotoxin (SEB) stimulation in vivo was 
unchanged between MDSC-treated or untreated mice. After MDSC transfer, T cells preferentially exhibited a Th1 
phenotype, a prerequisite to circumvent post-traumatic infectious complications. 

 
Conclusions: Our findings reveal a totally unexpected immunostimulatory role of adoptively transferred MDSCs in 
TxT and might offer options to interfere with post-traumatic malfunction of the adaptive immune response. 

 
P318 
Role of short-chain fatty acids in dendritic cell function 
L. N. Velasquez1,2, F. Kruse2, T. Sparwasser1, L. Berod1,2 
1University Medical Center of the Johannes Gutenberg University Mainz, Department of Medical Microbiology and 
Hygiene, Mainz, Germany 
2Twincore, Centre for Experimental and Clinical Infection Research, Institute of Infection Immunology, Hannover, 
Germany 

Accumulating evidence suggests microbial metabolites present in the gut lumen can have a strong influence on host 
immune responses. Short-chain fatty acids (SCFAs), such as butyrate, propionate and acetate, are the main end 
products of the fermentation of undigested complex carbohydrates by commensal bacteria in the colon. Butyrate is 
known to be an important energy source for intestinal epithelial cells and together with propionate, to promote the 
differentiation of colonic Treg cells. SCFAs have also been shown to modulate CD103+ dendritic cells (DCs) and thus 
induce the differentiation of Treg cells. However, the molecular mechanisms that underlie the effects of SCFAs on 
DCs and how they affect their interaction with Treg cells have not been thoroughly investigated so far. SCFAs can act 
as histone deacetylase inhibitors or bind and signal through G-protein-coupled receptors (GPCRs). There are three 
known GPCRs, which can bind SCFAs: Free Fatty Acid Receptor 2 (Ffar2/Gpr43), Ffar3/Gpr41 and Hca2/Gpr109a. 
We first decided to test the expression pattern of these receptors in different DC populations by RT-PCR. GM-CSF-
derived DCs and in vitro-generated CD103+ DCs both expressed high levels of Gpr109a and Ffar2 but not Ffar3. Ffar2 
was also previously shown to be expressed on colonic myeloid and Treg cells and to be directly involved in the 
induction of Treg cells. However, further reports on the involvement of this receptor in the mechanisms of SCFAs-
induced tolerance have been contradictory. One reason for this, could be that the mode of action of SCFAs and 
signalling via Ffar2 has only been studied using complete receptor knockouts. In order to target specific cell 
populations for Ffar2 deletion, we generated mice with loxP-flanked Ffar2 alleles and crossed them to CD11c-Cre 
mice. Preliminary results show that the numbers of DCs are not affected in Ffar2fl/fl x CD11c-Cre mice, suggesting 
this receptor is not essential for the development of the different populations of DCs. To further test the role of Ffar2 in 
DC function, we used the experimental autoimmune encephalomyelitis mouse model. Mice lacking Ffar2 specifically 
on CD11c+ cells showed slightly reduced clinical scores as compared to WT mice, indicating the presence of Ffar2 in 
DCs is important for their effector functions. These results aim to further dissect the interaction between DCs and 
SCFAs to be able to use them as novel therapeutic approaches in the future. 

 
P319 
PSM peptides from community-associated methicillin-resistant Staphylococcus aureus impair the adaptive 
immune response via modulation of dendritic cell subsets in vivo 
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Introduction: Dendritic cells (DCs) are key players of the immune system and thus a target for immune evasion by 
pathogens. We recently showed that the virulence factors phenol-soluble-modulins (PSMs) produced by community-
associated methicillin-resistant Staphylococcus aureus (CA-MRSA) strains induce tolerogenic DCs upon Toll-like 
receptor activation via the p38-CREB-IL-10 pathway in vitro. Objective: Here, we addressed the hypothesis that S. 
aureus PSMs disturb the adaptive immune response via modulation of DC subsets in vivo.Materials & Methods: We 
used a systemic mouse infection model with wildtype and PSM-deletion mutants of S. aureus and analyzed DC and T 
cell subsets by flow cytometry. Results: We found that S. aureus reduced the numbers of splenic DC subsets, mainly 
CD4+ and CD8+ DCs independently of PSM secretion. S. aureus infection induced the upregulation of the C-C motif 
chemokine receptor 7 (CCR7) on the surface of all DC subsets, on CD4+ DCs in a PSM-dependent manner, together 
with increased expression of MHCII, CD86, CD80, CD40, and the co-inhibitory molecule PD-L2, with only minor 
effects of PSMs. Moreover, PSMs increased IL-10 production in the spleen and impaired TNF production by CD4+ 
DCs. Besides, S. aureus PSMs reduced the number of CD4+ T cells in the spleen with impaired priming of Th1 and 
Th17 cells, whereas CD4+CD25+Foxp3+ regulatory T cells (Tregs) were increased. Further, IFN-γ production by CD8+ 
T cells was reduced by S. aureus PSMs. Conclusion: Thus, PSMs from highly virulent S. aureus strains modulate the 
adaptive immune response in the direction of tolerance by affecting DC functions. 

 
P320 
Small extracellular vesicle-delivered microRNAs promote IFN-α secretion by plasmacytoid DCs via TLR7 
V. Salvi1, V. Gianello1, S. Busatto1, P. Bergese1, L. Andreoli2, U. D'Oro3, A. Zingoni4, A. Tincani2, S. Sozzani1, D. 
Bosisio1 
1University of Brescia, Department of Molecular and Translational Medicine, Brescia, Italy 
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Question: Aberrant and persistent production of type I interferons (IFNs) represents a characteristic aspect of many 
autoimmune diseases, including Systemic Lupus Erythematosus (SLE). In these pathologies, self nucleic acids 
activate pDCs, the main IFN-a producer cell type, and trigger the continuous production of type I IFN via TLR7/9 
engagement. However, the nature and origin of pDC-activating self-nucleic acids is not completely 
characterized.MicroRNAs are short non-coding RNAs that are deregulated in many autoimmune diseases and can be 
released within extracellular vesicles (EVs), representing possible candidates for pDC activation. Here, we investigate 
the role of extracellular microRNAs as activators of human pDCs in order to evaluate their potential contribution in 
autoimmune diseases. 

Methods: Freshly purified pDCs were stimulated with synthetic microRNAs or small EVs for 24 hours and cytokine 
production was evaluated by ELISA. Small EVs from plasma or conditioned media were isolated by serial 
centrifugations. 

Results: We report that small EVs isolated from the plasma of SLE patients can activate the secretion of IFN-α by 
human blood pDCs, in vitro. This activation requires endosomal acidification and is recapitulated by microRNAs 
purified from small EVs, suggesting that small EV-delivered microRNAs act as self-ligands of innate single strand 
endosomal RNA-sensors. By using synthetic microRNAs, we identify an "IFN Induction Motif", present in small EVs 
microRNAs and responsible for the TLR7-dependent activation, maturation and survival of human pDCs. 

Conclusions: This study identifies small EV-delivered microRNAs as TLR7 endogenous ligands able to induce pDC 
activation. Therefore, our results candidate microRNAs as pathogenic players and possible targets in autoimmune 
reactions. 
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The two faces of β₂ integrins: Do the adhesion receptors drive activation or regulation in human dendritic 
cells? 
L. Schittenhelm1,2,3, J. Robertson1, A. Pratt2,3, C. Hilkens2,3, V. Morrison1,3 
1University of Glasgow, Institute of Infection, Immunity and Inflammation (III), Glasgow, United Kingdom 
2Newcastle University, Institute of Cellular Medicine, Newcastle, United Kingdom 
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Introduction: Evidence is mounting that β₂ integrins, adhesion receptors that exist in a continuum between "inactive" 
and "active", facilitate not only inflammation but are also important in immune regulation. Previous research suggests 

that β₂ integrin-mediated immunoregulation is prominent in murine dendritic cells (DCs), but a similar role in human 

cells has yet to be established. Published literature on the role β₂ integrins in dendritic cells (DCs) is limited and 

conflicting, likely due in part to the fact that DCs express all four β₂ integrin family members, CD11a, CD11b, CD11c 
or CD11d, which have been shown to differ in functionality in other cell types. 

Objectives: Our aim was to investigate the pro-inflammatory and immuno-regulatory roles of β₂ integrin subunits in 

DCs. To do this, we quantified differences in expression and activation (conformation) of two β₂ integrin α-subunits, 
CD11a and CD11b, in settings of inflammation as well as tolerance in human DCs. 

Patients & Methods: Using flow cytometry, we detected total and activated β₂ integrin subunits (CD11a, CD11b and 
the pairing subunit CD18) in mature and tolerogenic monocyte-derived DCs (Mo-DCs), as well blood and synovial fluid 
samples from patients with Rheumatoid Arthritis (RA). Additionally, we explored their respective functional roles for 
appropriate immune function by assessing T cell priming. 

Results: CD11a expression is increased in tolerogenic Mo-DCs suggesting an immunoregulatory role. In RA, an 
autoimmune disease marked by loss of immune regulation, CD11a expression on DCs is consistently lower compared 
to healthy controls. Comparing RA synovial fluid to matched peripheral blood shows even lower CD11a expression in 
the joint. CD11b expression, on the other hand, is lower on tolerogenic Mo-DCs compared to mature Mo-DCs. 
Blocking CD11b on Mo-DCs reduces their ability to induce T cell proliferation. Furthermore, CD11b expression is 
higher in synovial fluid DCs, pointing to a potential pro-inflammatory role in the inflamed joint.   

Conclusion: Our results suggest that β₂ integrin subunits CD11a and CD11b have opposing roles in human DCs, 
with CD11a being immunoregulatory, while CD11b might have a pro-inflammatory role. Further functional studies on 
Mo-DCs and blood-derived DCs are currently under way using agonists and antagonists to fully define the complex 
interplay between the different β₂ integrins subunits in human DCs. 

 
P322 
Non-invasive imaging of monocytes and macrophages during the onset and progression of abdominal aortic 
aneurysms by combined 1H/19F MRI 
S. Temme1, M. Yakoub2, P. Bouvain1, C. Jacoby1, J. Schrader1, J. Stegbauer2, U. Flögel1 
1University of Düsseldorf, Department of Molecular Cardiology, Düsseldorf, Germany 
2University of Düsseldorf, Experimental Nephrology, Düsseldorf, Germany 

Question: Abdominal aortic aneurysms (AAA) are a common disease associated with high mortality. Reasons for the 
formation/progression of AAAs are still elusive, but there is strong evidence that inflammation associated with 
accumulation of monocytes and macrophages is of crucial importance. Our group has recently utilized perfluorocarbon 
nanoemulsions (PFC) which are taken up by monocytes and macrophages for detection of inflammation by combined 
1H/19F MRI [1]. In the present study we aimed to apply this approach to monitor vascular inflammation and AAA-
formation in angiotensin II-treated apoE deficient mice. 

 
Methods: ApoE-/- mice were treated with angiotensin II via osmotic minipumps and monitored longitudinally by 1H/19F 
MRI. PFCs were injected immediately and on day 2 and 4 after minipump implantation and 1H/19F MRI datasets were 
acquired on day 2, 4, 7, and on day 10. Flow cytometry and high resolution 1H/19F MRI of excised abdominal aortae 
were also performed. 

Results: 1H MRI revealed that angiotensin II treatment led to the formation of AAAs in about 40% of the mice on day 
10. AAAs could be detected by analysis of the outer vascular diameter rather than blood flow which was due to aortic 
dissection and subsequent thrombus formation. Moreover, we observed that AAAs developed at early (day 0-2), 
intermediate (days 2-7) and late (days 7-10) time points. To monitor vascular inflammation, we intravenously injected 
PFCs and subjected mice to 1H/19F MRI. As expected, we found strong 19F signals in the area of the aneurysm but in 
some cases 19F signals were also found in areas distant of the AAAs indicating widespread inflammation along the 
vessel wall. The localization of 19F signals was verified by high resolution ex vivo 1H/19F MRI of isolated aortae. 
Histological analysis confirmed the presence of macrophages in this area and flow cytometry revealed higher numbers 
of immune cells in isolated aortae of AAA mice. 
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Conclusion: PFCs in combination with 1H/19F MRI is suitable to visualize the accumulation of 
monocytes/macrophages during AAA-formation which may help to further elucidate the pathophysiology of AAAs and 
to monitor the impact novel therapeutics. 

References: [1] Temme, Bönner, Schrader, Flögel. 19F magnetic resonance imaging of endogenous macrophages in 
inflammation. Wiley Interdiscip Rev Nanomed Nanobiotechnol. 2012 

Figure 1: Imaging of vascular inflammation associated with formation of AAAs by 1H/19F MRI 

Figure 1 
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Ectopic expression of IL-35Ig by dendritic cells induces tolerance via Arginase 1  
M. L. Belladonna1, E. Panfili1, G. Mondanelli1, C. Orabona1, R. Bianchi1, M. Gargaro1, F. Fallarino1, P. Puccetti1, U. 
Grohmann1, C. Volpi1 
1University of Perugia, Department of Experimental Medicine, Perugia, Italy 

Introduction Dendritic cells (DCs) are specialized antigen presenting cells playing a central role in determining the 
outcome of the immune response, forcing naïve T cells into either activation or differentiation into regulatory T cells 
(Tregs) depending on DC-extrinsic and DC-intrinsic factors, among which are the cytokine milieu and the 
immunoregulatory enzymes. Belonging in IL-12 family, IL-35 is a potent suppressive heterodimeric cytokine produced 
by T and B regulatory cells. Indoleamine 2,3-dioxigenase 1 (IDO1) and Arginase 1 (Arg1) are metabolic enzymes that, 
expressed by dendritic cells, contribute to immunoregulation. 

Objectives The aim of the study is to explore any possible link between IL-35 and the activity of IDO1 and Arg1 
enzymes expressed by DCs. 

Materials & methods We transfected a single chain IL-35Ig gene construct in murine splenic DCs (DC35) and 
assessed any IDO1 and Arg1 activities as resulting from ectopic IL-35Ig expression, both in vitro and in vivo. In vitro, 
modulation of Ido1 and Arg1 gene expression was evaluated by real-time PCR; in vivo, a negative vaccination 
strategy exploiting peptide-loaded DC35 was set up  in order to induce antigen-specific tolerance in mice subsequently 
challenged with the same peptide in a delayed-type hypersensitivity (DTH) experiment. In all the experiments, DCs 
transfected with Ig tail (DCIg) were used as a control of DC35. 

Results Unlike Ido1, Arg1 expression was induced in vitro in DC35, and it conferred an immunosuppressive phenotype 
on those cells, as revealed by a DTH assay. In particular, the loss of IDO1 function in DC35 (Ido–/– DC35) did not modify 
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the unresponsiveness to skin test following wt DC35 administration. On the contrary, Arg1 inhibition in DC35 by the 
specific catalytic inhibitor nor-NOHA reverted the suppressive response to skin test observed with untreated DC35. 
Moreover, the in vivo onset of a tolerogenic phenotype in DC35 was associated with the detection of CD25+CD39+, 
rather than Foxp3+, regulatory T cells. 

Conclusion Arg1, but not Ido1, expression in DC35 appears to be an early event responsible for IL-35Ig–mediated 
immunosuppression observed in DC35-treated mice. 

 
P325 
Ablation of OTUD7B in dendritic cells confers protection against ECM 
K. Harit1, R. Bhattacharjee1, D. Schlüter1, X. Wang1, G. Nishanth1 
1Institute of medical microbiology and hospital hygiene, Magdeburg, Germany 

Introduction:  Cerebral Malaria (CM) is a severe neurological complication of human malaria caused by the 
parasite Plasmodium falciparum. Studies using experimental cerebral malaria (ECM), a murine disease model of 
human cerebral malaria, have shown that dendritic cells (DCs) play an important role in induction of cerebral malaria 
and are essential for priming of parasite specific CD8+ T cells, which mediate the disruption of blood brain barrier and 
cause disease pathology. Cezanne, also known as OTUD7B, is a deubiquitinating enzyme which removes K11, K33, 
K48, and K63 linked polyubiquitin chains from target proteins, thereby regulating various cellular functions. A recent 
study has shown that OTUD7B is essential for conferring protection against intracellular bacterial pathogen, Listeria 
monocytogenesis. However the impact of OTUD7B on the course of ECM remains unknown. 

Objectives: To study the DC-specific function of OTUD7B in ECM and to identify the molecular mechanism by which 
OTUD7B regulates DC function and thereby, the outcome of the disease.  

Materials and methods: To study the DC-specific function of OTUD7B in ECM, we generated conditional knockout 
mice in which OTUD7B is specifically deleted in DCs (CD11c-Cre Otud7bfl/fl). Flow cytometry analysis was done to 
study the immune cell population in spleen and brain of infected mice. Ex-vivo analysis of cell death was performed 
using annexin V and 7AAD staining. To identify the signalling pathways regulated by OTUD7B, proteins were isolated 
from TNF stimulated bone marrow derived dendritic cells (BMDCs) and analysed by western blot. 

Results:  Upon P.berghei ANKA (PbA) infection, CD11c-Cre Otud7bfl/fl mice were protected from ECM. Flow 
cytometry analysis showed a decrease in numbers of splenic DCs and CD8+ T cell population and concomitantly 
reduced accumulation of pathogenic CD8+ T cells in the brain of CD11c-Cre Otud7bfl/fl mice. Furthermore, OTUD7B 
deficient DCs were more susceptible to infection-induced cell death as assessed ex vivo by Annexin V and 7AAD 
staining. Western blot analysis from TNF stimulated BMDCs showed increased expression of phospho-MLKL and 
Cleaved Caspase 3 in OTUD7B deficient BMDCs at 6hrs and 24hrs respectively, which indicate both necroptotic and 
apoptotic form of cell death. 

Discussion: Collectively, our data shows that OTUD7B induces DC cell death and thereby impairs the intracerebral 
accumulation of disease causing CD8+ T cells, thus protecting the mice from ECM. 

 
P326 
Deciphering the role of dendritic cell subsets in acute kidney injury 
S. Rambichler1,2, N. Salei1,2, D. Pakalniskyte1,2, X. Ji1,2, F. M. Cernilogar3, T. Straub4, G. Schotta3, B. U. Schraml1,2 
1Klinikum der Universität München, Walter-Brendel Zentrum, Planegg-Martinsried, Germany 
2Ludwig-Maximilians-University, Biomedical Center and Institute for Cardiovascular Physiology and Pathophysiology, 
Planegg-Martinsried, Germany 
3Ludwig-Maximilians-University, Biomedical Center and Center for Integrated Protein Science Munich, Planegg-
Martinsried, Germany 
4Ludwig-Maximilians-University, Biomedical Center and Core Facility Bioinformatics, Planegg-Martinsried, Germany 

Introduction: Mononuclear phagocytes (MPs) are highly phagocytic immune sentinels that include dendritic cells 
(DCs), monocytes and macrophages. The origin of kidney MPs has been highly debated because of the large 
phenotypic overlap of macrophages and DCs in this tissue. The kidney contains at least four subsets of MPs with 
prominent Clec9a-expression history, indicative of dendritic cell origin. These include the two main subsets of 
conventional DCs, as well as a fraction of cells marked by the monocyte/macrophage marker CD64, which can be 
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further divided in F4/80hiand CD11bhicells. During acute kidney injury (AKI) DCs and other MPs promote kidney 
damage through the production of pro-inflammatory cytokines, but they also promote tissue repair. However, the role 
of specific MP subsets in promoting tissue damage and repair has not been investigated. 

 
Objectives: We aim to decipher the identity of MP subsets in the kidney and to clarify their role in acute kidney injury. 

Materials & methods: We use fate mappingof MP subtypes, single cell and bulk RNA sequencing to define the origin 
and transcriptional properties of renal MP subtypes. Inducible and constitutive depletion of DC subsets coupled to 
functional analysis, microscopy and Histo-Cytometry is used to define the roles of DCs in cisplatin induced AKI. 

Results: We demonstrate that in steady state kidney cDC1, cDC2, F4/80hiand CD11bhicells are phenotypically and 
transcriptionally distinct from each other. In response to stimulation with TLR ligands these populations produce 
distinct cytokines, indicating that they may respond different to pathogenic stimuli. During cisplatin induced acute 
kidney injury cDC1 and cDC2 are strongly reduced in kidney from WT mice. Interestingly, F4/80hicells respond to 
inflammation by downregulating MHCII. Confocal microscopy of kidney sections from cisplatin treated mice revealed 
that F4/80hicells localize to damaged areas in the kidney, independent of expressing MHCII. 

Conclusion: The kidney harbors at least four distinct MP of DC origin that are phenotypically, functionally and 
transcriptionally distinct from each other. Of these, F4/80hicells adapt to cisplatin induced inflammation by 
downregulating MHCII in the later stages of AKI, indicating that they may contribute to tissue repair. Future studies will 
assess the role of DC subsets in AKI by cell depletion, analyzing their localization in the inflamed tissue and by 
assessing the production of inflammatory cytokines. 

 
P327 
Circulating granulocytes of newborn CFTR-/- piglets have a reduced oxygen-dependent microbicidal activity 
after bacterial stimulation 
F. Jaudas1, M. Janda1, A. Bähr2, A. Saalmüller3, W. Gerner3, N. Klymiuk1,2 
1Chair for Molecular Animal Breeding and Biotechnology, LMU Munich, Gene Center and Department of Veterinary 
Sciences, Munich, Germany 
2Large Animal Models in Cardiovascular Research, TU Munich, Munich, Germany 
3Institute of Immunology, University of Veterinary Medicine, Department of Pathobiology, Vienna, Austria 

Introduction One of the essential pathways of host defense against bacterial infections in the airways are 
phagocytosis and oxygen-dependent intracellular killing of pathogens, but in the case of Cystic Fibrosis (CF) these are 
impaired. It is unclear, however, if this is caused directly by the defective Cystic Fibrosis Transmembrane 
Conductance Regulator (CFTR) or whether it is only a secondary consequence of chronic inflammation. 

Objectives We examined phagocytic potential and oxidative burst of circulating granulocytes from newborn CFTR-/- 
piglets (first day of life), because at that time point there are not yet any signs of infection nor inflammation in CF. 

Material & methods Using flow cytometry, whole blood samples were stimulated with opsonized E. coli, either 
labelled with fluorescein isothiocyanate to detect their phagocytic uptake or unlabelled to investigate production of 
reactive oxygen species (ROS) with dihydrorhodamine-123 as a fluorescent substrate. 

Results In CFTR-/- piglets there was no difference in frequency of phagocytic and ROS generating granulocytes in 
comparison to wild-type littermate piglets, however their phagocytic potential and furthermore their oxidative burst 
activity was significantly reduced as identified by a decreased median fluorescence intensity of fluorescent E. coli and 
rhodamine-123. We also tested isolated granulocytes for their ROS production capacity following stimulation with 
phorbol-12-myristate-13-acetate. This experimental set-up allowed us to directly investigate ROS-production, 
circumventing cellular crosstalk, deficient pathogen recognition or phagocytic uptake as potential reasons for reduced 
oxidative burst activity observed in whole blood cultures. Indeed, also in these experiments a reduced ROS production 
was found in granulocytes isolated from CFTR-/- piglets. 

Conclusion Thus, our results indicate that the lack of CFTR directly leads to intrinsic alterations in oxygen-dependent 
microbicidal activity of circulating granulocytes. 
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P328 
Complement factor C3 derived from myeloid cells participates in defense against Chlamydia psittaci in mouse 
lung infection, but systemic complement from non-myeloid cells plays the paramount role. 
M. Kohn1, R. Laudeley1, C. Lanfermann1, S. Glage2, C. Rheinheimer1, A. Klos1 
1Hannover Medical School, Institute of Medical Microbiology and Hospital Epidemiology, Hannover, Germany 
2 Medical School Hannover, Institute for Laboratory Animal Science , Hannover, Germany 

Introduction: Complement (C) is an early activated part of the immune system. It interacts with other immunological 
and inflammatory pathways crosslinking innate and adaptive immunity. Avian strains of the zoonotic intracellular 
bacterium Chlamydia psittaci (Cps) cause severe pneumonia with systemic spread in man. In mouse lung infection, 
C3 and its biologically active cleavage product C3a with its receptor are needed for an effective defense against Cps. 
They seem to stimulate protective adaptive cellular immunity (Bode et. al 2012 and Dutow et. al. 2014). Studies on 
other pathogens indicate the importance of locally produced C. Thereby, immune cells modulate in an autocrine or 
paracrine fashion (or even within the C producing myeloid cell) essential immunological functions. 

Objectives and Materials & Methods: We wanted to clarify the role of C derived from myeloid or non-myeloid cells in 
(non-avian DC15) Cps lung infection applying adoptive bone marrow (BM) transfer to irradiated C57BL/6J wild-type 
(WT) and C3-/- mice. Additionally, we examined by RT-qPCR mRNA-levels of C factors and receptors in the mouse 
lung epithelial (MLE) 12 cell line. 

Results: In severe but non-lethal pneumonia, chimeric WT mice receiving BM cells from WT donors recovered almost 
completely after 1 to 2 weeks of Cps infection, whereas "C3-/- BM in C3-/- recipients" got increasingly worse. 
Intriguingly, 2 to 3 weeks p.i., both mixed chimeric mice, i.e. "WT-BM in C3-/--recipients" or "C3-/--BM in WT-recipients", 
showed an intermediate phenotype e.g. in weight loss. However, challenged with a 3-4 times higher dose of Cps, both 
WT recipients recovered almost completely and transferred BM from WT mice failed to rescue C3-/--recipients. 
Moreover, mRNA for various C factors and anaphylatoxin receptors could be detected in MLE-12 cells, and, 
interestingly, expression of C3-mRNA was upregulated by factor 7 in response to Cps infection. 

Conclusion: Apparently, both, circulating and locally, by myeloic cells produced C3 are needed for an optimal 
defense against Cps. However, systemic C derived from non-myeloid cells such as liver or lung epithelium plays a 
paramount role in more critical situations with a higher bacterial load, when the pathogen most likely also 
disseminates from lung to other organs. 

 
P329 
Age-dependent complement expression in a mouse model for Stargardt macular degeneration. 
Y. Jabri1, J. Biber2, A. Grosche2, D. Pauly1 
1University Hospital Regensburg, Experimental Ophthalmology, Regensburg, Germany 
2Ludwig-Maximilians-University Munich, Department of Physiological Genomics, Munich, Germany 

Background: Stargardt macular degeneration (STGD) is an inherited retinal disease caused by mutations in the ATP 
binding cassette subfamily A member 4 (ABCA4) photoreceptor gene. Impairment in ABCA4 function is associated 
with fluorescent lipofuscin accumulation in the retinal pigment epithelium (RPE), progressive photoreceptor 
degeneration, increased oxidative stress and complement activation. The exact role of complement activation in 
STGD remains unclear. A previous RPE targeting complement modulating gene therapy in one month old mice 
reduced complement activation, decreased lipofuscin accumulation and slowed down photoreceptor degeneration. In 
this study, we investigated age-related transcriptional and protein changes in different complement components in the 
retina and RPE/choroid in an ABCA4-/- mice, a model for STGD. 
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Methods: Six different retinal cell populations were isolated from wild type and ABCA4-/- mice. Quantitative RT-PCR, 
Western blot and immunostaining were performed to determine complement component expression levels. Systemic 
complement activation was analysed by ELISA and Western blot. Mice"s were aged between two to eleven months 
old. 

Results: We found aging-associated changes in RPE autofluorescence, glial activity and neuronal loss. Next to that, 
we demonstrated age-related changes in complement expression in the different retinal cell types, which were 
comparable in both wild type controls and ABCA4-/- mice. Strikingly, our data revealed that ABCA4-/- mice expressed 
increased transcript of c3 in RPE and decreased transcripts of cfi in microglia compared to wild type controls. But, C3 
and CFI protein levels were decreased in the murine retinae of ABCA4-/- mice during aging compared to wild type 
controls. We also found C3 changes on protein level in the RPE. Those effects could not be shown after analysing C3 
and CFI systemically. 

Conclusion: The results of this study give a better insight of complement component expression during aging in 
retinal cell populations. Besides that, we also showed complement activity changes locally in the eye of ABCA4-/- 
mice compare to control. There is still need to understand the role of complement system regulation in retinal cell 
populations to identify the most promising complement target. Based on the reported data RPE targeting complement 
modulating gene therapy might be only effective at early stage of Stargardt disease. 

 
P330 
Complement-induced cardiomyopathy during sepsis in mice is mediated via C3a, C5a and its receptors 
I. Lackner1, B. Weber1, M. Huber-Lang2, M. Kalbitz1 
1University of Ulm, Department of Traumatology, Hand-, Plastic- and Reconstructive Surgery, Ulm, Germany 
2University of Ulm, Institute of Clinical- and Experimental Trauma-Immunology, Ulm, Germany 

Introduction: Myocardial dysfunction is a severe consequence during sepsis in humans and is associated with an 
increased mortality. During sepsis, the complement-activation products C3a and C5a are released systemically. C5a 
was recently shown to be cardio-depressive, which is mainly mediated via its receptors (C5aR1/C5aR2), whereas the 
effects of C3a and its receptor (C3aR) on the heart are unknown. Furthermore, the mechanisms of complement 
activation, leading to cardiac dysfunction and cardiomyopathy during sepsis are poorly understood.  

Objective: The aim of the study was to investigate cardiac function as well as the role of C3aR during sepsis in mice 
in vivo. Furthermore, the effects of recombinant C3a and of recombinant C5a on cardiomyocytes should be 
investigated in vitro. 

Materials & Methods: Male C57BL/6 wildtype, C5aR1-/-and C5aR2-/-mice were objected to sepsis by the cecal 
ligation-and puncture (CLP). Cardiac function was determined by echocardiography and expression of calcium 
handling proteins as well as of C3aR in heart tissue was determined. Human cardiomyocytes were treated with 
recombinant C3a and mitochondrial respiration was determined by Seahorse XFe96 analyzer. Primary isolated rat 
cardiomyocytes were treated with recombinant C5a and calcium signaling of the cells was determined. 

Results: Cardiac function was significantly impaired during sepsis in mice in vivo, which was attenuated in absence of 
either C5aR1 or C5aR2. Furthermore, expression of the key homeostasis-regulating proteins Na+/K+-ATPase, 
sarcoplasmic-/endoplasmic reticulum ATPase (SERCA) and of sodium-calcium exchanger (NCX) was significantly 
reduced in heart tissue during sepsis. Also, the expression of C3aR was significantly reduced. In presence of C5a, 
defective current densities were observed in rat cardiomyocytes. Furthermore, the basal respiration and the spare 
respiratory capacity of mitochondria from human cardiomyocytes were significantly impaired in presence of C3a. 

Conclusion: In the present study, we show that activation of the complement system is involved in cardiac 
dysfunction during sepsis. The complement activation was mediated via C5aR1 and C5aR2. The anaphylatoxin C3a 
might also play a critical role, showing cardio-depressive effects in vitro, contributing to the development of cardiac 
dysfunction and cardiomyopathy during sepsis. Therefore, complement therapeutics might be a promising tool to 
improve cardiac function during sepsis. 
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C3aR participates to the formation of multinucleated alveolar macrophages in vitro and in an experimental 
allergic asthma model 
K. M. Quell1, J. Fellenberg1, K. Dutta1, T. Vollbrandt2, L. Nogueira de Almeida1, P. König3, J. Köhl1, Y. Laumonnier1 
1University of Lübeck, Institute for Systemic Inflammatory Research, Lübeck, Germany 
2University of Lübeck, CANACore, Lübeck, Germany 
3University of Lübeck, Institute for Anatomy, Lübeck, Germany 

Introduction: Under strong pro-inflammatory conditions, macrophages are known to form multinucleated giant cells. 
So far, such cells have rarely been described in allergic asthma, although granulocyte-macrophage colony–stimulating 
factor (GM-CSF) released during allergen-driven epithelial response and Th2 cytokines are known triggers of cell 
multinucleation in vitro. 

Objectives: We aimed to identify multinucleated cells (MuNCs) in experimental allergic asthma models and to 
delineate the molecular mechanisms sustaining their formation. 

Materials & methods: We used intratracheal (i.t.) models of house-dust-mite (HDM)-induced allergic asthma and 
interleukin (IL)-33-induced airway inflammation, in wildtype (WT) and various reporter and genetically invalidated 
mice. Furthermore, we established in vitro MuNCs assays, using sorted naïve tissue-associated alveolar 
macrophages (tAMs) stimulated with GM-CSF and IL-33. 

Results: We identified MuNCs in lung cell suspension and in histology sections of WT allergic asthmatic mice. Growth 
factor and cytokines known to play a key role upon allergen exposure, such as GM-CSF or IL-33, were able to trigger 
the formation of MuNCs in in vitro culture of tissue-associated alveolar macrophages (tAMs). Furthermore, 
microscopic observations and cocultures assays using CSFE- and PKH26-labeled tAMs, revealed that MuNCs arised 
from both fusion and failed division processes. Although tAMs do not express C3aR at steady state, we observed, 
using a Tandem-dye (Td)Tomato-C3aR reporter mouse, that they upregulated de novo C3aR upon repeated HDM or 
IL-33 exposure. Interestingly, in vitro, GM-CSF and IL-33 increased the abundance of C3ar1 mRNA suggesting that 
this receptor could be at play during the formation of MuNCs. Finally, in vitro experiments showed that absence of 
C3aR in tAMs resulted in a significant reduction of MuNCs compared to WT. 

Conclusion: We evidenced the formation of MuNCs in vivo and in vitro upon allergic pulmonary inflammatory 
conditions. Furthermore, we observed that MuNCs formation depends partly on C3aR, which, in vivo, is under the 
regulatory control of IL-33. Although the functions of MuNCs in allergic asthma are still elusive, our data suggest that 
C3aR activation in tAMs plays an underestimated role in allergic asthma severity via the control of tAM-derived 
MuNCs formation. 

 
P332 
Binding of the self-surface marker sialic acid by Factor H (FH) and Factor H-related protein 1 (FHR-1) and its 
impact on deregulation on host-surfaces 
A. Dopler1, S. Stibitzky1, C. Q. Schmidt1 
1Universitätsklinikum Ulm, Institute of Pharmacology of Natural Products & Clinical Pharmacology, Ulm, Germany 

FHR-1 is the most abundant FHR in human plasma and competes with FH on heavily C3b-opsonized surfaces which 
is termed "deregulation". The molecules compete each other because the last two C-terminal complement control 
protein (CCP) domains (i.e. FH CCP19-20/ FHR-1 CCP4-5) which bind C3b and polyanionic host cell markers are 
identical apart from the two amino acids (aa): S1191L and V1197A (i.e. FH "SV"; FHR-1 "LA"). We investigated the 
functional impact of this aa exchange to shed light onto the physiological role of FHR-1. 

We recombinantly expressed monomeric wildtype FH18-20 (SV) and wildtype FHR-1 (LA) that dimerises via its two N-
terminal domains. Additionally, we prepared truncated FH mutations that resemble the C-terminal FHR-1 domains (i.e. 
FH18-20 (SA), FH18-20 (LV), FH18-20 (LA)) and FHR-1 (SV), a dimer in which CCP4-5 correspond to FH CCP18-20. 

Heparin chromatography showed that the aa exchange had no influence on glycosaminoglycan binding. Determining 
the affinity for C3b by surface plasmon resonance (SPR) elucidated that the dimeric constructs bind better than the 
monomeric versions and that C3b binding is slightly altered by the aa exchange: FH18-20, FH18-20 (SA) bound 
equally (KD 9.9/10.2 µM) while constructs that included the S-to-L substitution show slightly higher affinity (FH18-20 
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(LV), FH18-20 (LA) (KD 5.6/ 5.8 µM); dimers FHR-1, FHR-1 (SV) (KD 0.6/1.5 µM)). SPR elucidated that the SV 
configuration is crucial for binding specifically to α2,3 but not α2,6 linked SIA. 

In more physiological conditions on human microvascular endothelial cells (i.e. self surface) or sheep erythrocytes (i.e. 
self-like surface) we tested whether SIA-binding correlates with the ability to deregulate FH. Constructs that bind SIA 
(FH18-20, FH18-20 (SA), FHR-1 (SV)) caused dramatic deregulation on self and self-like surfaces while non-SIA-
binding constructs still competed with FH but to a substantial lesser degree. 

Taken together, our data demonstrates that the C-termini of FH and FHR-1 are similar but the change of "SV" in FH 
CCP20 to "LA" in FHR-1 CPP5 abolishes SIA-binding to ensure that the deregulation capacity of FHR-1 does not 
surpass moderate levels that are dangerous for complement homeostasis on self surfaces. 

 
P333 
The Role of the C5a/C5a Receptor 2 Axis in Regulating Uterine Natural Killer Cells during Pregnancy 
K. Hengelhaupt1, J. Neeb1, C. Karsten1 
1Universität zu Lübeck, Institute for Systemic Inflammation Research, Lübeck, Germany 

Introduction: As a special subset of NK cells prominent in the pregnant uterus, the uterine natural killer (uNK) cells 
play a critical role in placentation and fetal development during the first trimester of pregnancy. Dysregulated uNK cell 
functions can lead to serious complications such as preeclampsia and ultimately to miscarriage. The main reason for 
this is that uNK cells are the principal source of IFNγ and angiogenic factors which must be strictly regulated to ensure 
a correct remodeling of the uterus and vasculature after implantation. Especially high levels of IFNγ have been shown 
to cause spiral artery dilation and fetal resorption. 

Objectives: We have recently shown that a subset of peripheral NK (pNK) cells expresses the complement receptor 
C5aR2, without the usual co-expression of C5aR1. Functionally, specific activation of C5aR2 on pNK cells suppresses 
their IFNγ production in vitro. We now hypothesized that uNK cells also only express C5aR2 and that this expression 
is crucially involved in uNK-mediated IFNγ production, thus controlling placental development and a healthy gestation. 

Materials & Methods: Murine uteri were removed on gestation day 7 and used for microscopic evaluation, mRNA 
extraction or flow cytometry. Different human tissues have been analyzed using the same methods. Functional assays 
have been conducted to understand the purpose of the different NK cell subsets. 

Results: Like in the pNK cells, only a subset of uNK cells expressed C5aR2. In C5aR2-/- mice, the levels of IFNγ in 
the uterine tissue were significantly higher, showing that in uNK cells as well as in pNK cells the expression of C5aR2 
regulates the production of IFNγ. This led to more strongly dilated placental arteries when compared to wildtype mice. 
Consequently, we found a very low breeding efficiency to be associated with the lack of C5aR2, as evidenced by high 
numbers of resorptions in C5aR2-/- mice during pregnancy. 

Conclusion: Our findings identify a potential novel role for the anaphylatoxin receptor C5aR2 in regulating the uNK 
cell compartment and indirectly its release of angiogenic factors, ultimately influencing the overall outcome of early 
pregnancy. 

 
 
P336 
Complement Receptor 3 internalizes apoptotic Leishmania promastigotes and triggers LC3 associated 
phagocytosis in primary human macrophages 
S. Schille1, R. Bohn1, M. Thomas1, N. Reiling2, S. Tenzer3, K. Bagola1,3, G. van Zandbergen1,3 
1Paul-Ehrlich-Institut, Division of Immunology, Langen, Germany 
2Forschungszentrum Borstel, Borstel, Germany 
3University of Mainz, Department of Immunology, Mainz, Germany 

The neglected tropical disease leishmaniasis is initiated by a sand fly inoculum comprised of apoptotic and viable 
Leishmania promastigotes. Apoptotic promastigotes downregulate anti-leishmanial responses involving LC3-
associated phagocytosis (LAP) enabling viable parasites to cause disease. In this study, we investigated the LAP 
mechanism in primary human macrophages (hMDM) induced by apoptotic parasites in more detail. First, we used 
lentivirally transduced LC3-eGFP-expressing primary human pro- (hMDM1) and anti-inflammatory (hMDM2) 
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macrophages and confocal live cell imaging. Video data analyses revealed LC3 recruitment to occur more frequently 
and more rapidly towards apoptotic Leishmania-containing phagosomes than to compartments harboring viable 
parasites in hMDM2. In addition, we could demonstrate that apoptotic parasites disappear and are probably degraded 
after LC3 compartment maturation in HMDM2. To investigate this mechanism in more detail, we magnetically isolated 
phagosomes from hMDM2 containing apoptotic parasites and analyzed their proteome by label-free mass 
spectrometry. We quantified more than 2000 host cell-derived proteins and one of the most abundant proteins found 
was Complement Receptor 3 (CR3). CR3 is expressed on hMDM and could be efficiently blocked with a specific 
monoclonal antibody. Blocking significantly decreased the uptake of apoptotic parasites in both macrophage 
phenotypes as analyzed by flow cytometry. Moreover, we found that both LC3 conversion as a marker for LAP 
maturation and IL-10 secretion induced by apoptotic parasites in hMDM2 is in part CR3-dependent. 

Our data demonstrate that LAP is a preferred mechanism for internalization of apoptotic Leishmania promastigotes by 
hMDM2. Moreover, we identified CR3 as a new LAP-inducing receptor. 

 
P337 
Incomplete C5 inhibition by Eculizumab accounts for impaired clinical responses in Patients with Paroxysmal 
Nocturnal Hemoglobinuria (PNH)  
M. Harder1, B. Höchsmann2, M. Anliker2, C. Weinstock2, T. Simmet1, A. Skerra3, H. Schrezenmeier2, C. Schmidt1 
1Institute of Pharmacology of Natural Products and Clinical Pharmacology, University of Ulm, Ulm, Germany 
2Institute of Transfusion Medicine, University of Ulm, Institute of Clinical Transfusion Medicine and Immunogenetics 
Ulm, GRC Blood Transfusion Service Baden-Württemberg-Hessen and University Hospital Ulm, Ulm, Germany 
3Lehrstuhl für Biologische Chemie, Technische Universität München, Munich, Germany 

Introduction: Eculizumab inhibits the terminal and lytic complement pathway by inhibiting the complement 
component C5 and offers substantial clinical benefits for patients suffering from paroxysmal nocturnal hemoglobinuria 
(PNH) and atypical hemolytic uremic syndrome (aHUS). Previously, we have shown that strong complement activation 
overrides the C5 inhibition by eculizumab or other stoichiometric C5 inhibitors. We have also demonstrated that 
residual C5 activity can be observed ex vivo in serum form PNH patients despite of excess amounts of eculizumab. 

Methods:We investigate if the ex vivo levels of residual C5 activity (determined in assays of alternative pathway 
mediated hemolysis of rabbit erythrocytes) in patient sera differ across different PNH patients on eculizumab 
treatment and whether any differences in residual lytic activity correlate with the clinical responses. We also 
investigate if clinical signs of strong complement activation in vivo coincide with intravascular hemolysis.  

Results: Here we show that the levels of residual C5 activity in ex vivo assays differ markedly (up to 3.4-fold) across 
sera collected from different PNH patients on eculizumab. This wide variability of residual activities was also found in 
sera of healthy donors cross-validating the findings in patients. While PNH patients with residual lytic activities of 11-
30% exhibited hemolysis levels around the upper limit of normal (i.e. plasma LDH of 250 u/L) as expected for PNH 
patients on Eculizumab therapy, we found sustained and markedly increased LDH levels of around 400 u/l for the 
patient with the highest residual C5 activity (37.4%) over the entire observation period of 15 months. This 
demonstrates that higher residual C5 activity is associated with an incomplete clinical response. Furthermore, the 
clinical history of nine PNH patients shows intravascular breakthrough hemolysis at the time of documented infections 
despite of excess amount of eculizumab over C5.  

Conclusion: The occurrence of very high levels of residual C5 activity in PNH patients receiving eculizumab is rare, 
but can impair the suppression of hemolysis. The commonly observed low levels of residual C5 activity seen for most 
PNH patients can exacerbate during severe infections and thus can cause pharmacodynamic breakthrough hemolysis 
in eculizumab treated PNH patients. Understanding of this mechanism is important for further optimization of 
complement inhibitor therapy. 

 
 
P338 
Complement activation as key regulatory mechanism in the pathophysiology of pemphigoid diseases 
E. Schmidt1,2, S. Emtenani1, K. Izumie1, A. Verschoor3, C. M. Karsten3, R. J. Ludwig1 
1University of Lübeck, Lübeck Institute of Experimental Dermatology (LIED), Lübeck, Germany 
2University of Lübeck, Department of Dermatology, Lübeck, Germany 
3University of Lübeck, Institute of Systemic Inflammation (ISEF), Lübeck, Germany 
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Pemphigoid diseases (PD) are a heterogeneous group of prototypic organ-specific autoimmune disorders affecting the 
skin and mucosal tissues. The most frequent PD is bullous pemphigoid (BP) followed by mucous membrane 
pemphigoid (MMP), while epidermolysis bullosa acquisita (EBA) is the by far rarest entity with an incidence below 1/ 
million/ year. We have previously developed several mouse models that replicate major immunopathological and 
clinical characteristics of the human diseases by the injection of rabbit IgG generated against the respective murine 
target antigens, BP180, laminin 332, and type VII collagen or by immunization of susceptible mice with these proteins. 
We have recently shown that in all three models, complement is important for formation of skin and mucosae, 
however, to a different extent. More specifically, in C5aR1-deficient mice, we found clinical disease to be greatly 
reduced after injection of anti-type VII collagen or anti-laminin 332 IgG, respectively, while in the BP model, C5aR1-
deficient mice were significantly less diseased, however, not completely protected compared to wild type animals. Of 
note, C5aR2-deficient mice were developed significantly more skin lesions after injection of anti-BP180 IgG compared 
to wildtype animals suggesting an anti-inflammatory role of C5aR2 in murine BP. More recently, we observed no 
differences in IgG deposition and extent of lesions in both the BP and EBA model between C3-deficient and wild type 
mice. These data point to a C3-independent activation of C5. Currently, we are pinpointing the cellular sources of 
C5aR1 and C5aR2 in patients with BP and mouse models of BP and MMP. Furthermore, we will clarify the role of C5a 
generation using different knock out mice and pharmacological inhibitors. 

 
P339 
Shiga Toxin 2a binds to complement components C3b and C5 and upregulates their gene expression in 
human cell lines  
S. Chatterjee1, R. Bayarri-Olmos2, L. Justesen2, W. Posch1, S. Kenno1, P. Garred2, D. Orth-Höller1, R. Würzner1 
1Med. Univ. of Innsbruck, Division of Hygiene & Med. Microbiology, Innsbruck, Austria 
2Univ. of Copenhagen, Rigshospitalet, Copenhagen, Denmark 

Question: Complement is a well characterized component of the innate immunity and plays a crucial role in detection 
and elimination of invading pathogens. Infection with Enterohemorrhagic Escherichia coli (EHEC) is a major cause of 
EHEC-associated Haemolytic Uraemic Syndrome (eHUS) which may progress via uncontrolled activation of 
complement. Shiga toxin 2a (Stx2a), one of the most potent virulence factors of EHEC, activates complement via the 
alternative pathway and binds to factor H (fH). Although substantial advancements have been achieved in decoding 
the disease progression, the role of complement in both gut and blood has only recently begun to be explored. The 
aim of this study is to investigate the interaction of Stx2a with the pivotal complement proteins C3 and C5 and also 
whether Stx2a stimulation influenced transcription and synthesis of complement proteins in various cell lines. 

Methods: Enzyme-linked immunosorbent assays (ELISAs) were performed to evaluate the binding of Stx2a to the 
major part of C3, C3b, and C5. An in vitro cytotoxicity assay was performed to evaluate the Stx2a concentrations and 
time points at which the HK-2, HCT-8 and CiGEnC cells were still resistant to the cytotoxic effects of Stx2a. Further, 
cells were stimulated for a suitable time point within this period with varied concentrations of Stx2a and reverse 
transcription-quantitative PCR was employed to analyse the transcription of these complement components in the cell 
lines. 

Results: Stx2a showed dose dependent binding to C3b and C5 when tested by ELISA. Cytotoxicity assay revealed 
that HCT-8 cells were significantly more resistant towards the cytotoxic activity of Stx2a than CiGEnC and HK-2 cells. 
RT-qPCR analyses revealed an upregulation of both C3 and C5 transcription with increasing concentrations of Stx2a 
in HK-2, HCT-8 and CiGEnC cell lines, being most profound in the latter.  

Conclusion: STX2a interacts with C3b and C5 and stimulates expression of C3 and C5 in gut as well as kidney cell 
lines, providing further evidence to the notion that the complement system is involved in the pathophysiology of 
eHUS.  Whether these findings are advantageous or disadvantageous from a host protection perspective remains to 
be elucidated. 

 
P340 
C5a receptor 2 expression controls NK cell cytotoxicity towards tumor cells by regulation of NKp46 surface 
levels 
C. Hennig1, M. Kleingarn1, J. Köhl1,2, C. Karsten1 
1Institute for Systemic Inflammation Research, University of Lübeck, Lübeck, Germany 
2Division of Immunobiology, Cincinnati Children’s Hospital Medical Center, Cincinnati, United States 
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Objectives: C5a receptor 2 (C5aR2) was initially considered a decoy receptor. This view has been challenged by 
findings demonstrating that C5aR2 activation induces pro- and anti-inflammatory functions. However, the functional 
properties of C5aR2 are still enigmatic. Recently, we reported the expression of C5aR2 on murine natural killer (NK) 
cells, surprisingly without the presence of C5aR1, which is usually co-expressed with C5aR2. We have already shown 
that specific activation of C5aR2 suppressed IL-12/IL-18-driven production of IFN-γ from NK cells. Another essential 
NK cell effector function besides IFN-γ production is their cytotoxic activity towards metastatic tumor cells. Especially 
activating NK cell receptors play an important role in tumor surveillance. An essential member of these receptors is 
NKp46. We showed in unpublished data that the absence of C5aR2 leads to a strongly increased NKp46 expression 
in NK cells. This raises the proposition that C5aR2 expression in NK cells negatively regulates NKp46 surface levels 
and might therefore also be involved in modulating NK cell cytotoxic activity. 

Methods: To define the role of C5aR2 in NK cell cytotoxicity, we co-cultured wild type and C5aR2-deficient NK cells 
with two different tumor cell lines in presence or absence of recombinant C5a. Cytotoxicity was measured via flow 
cytometric assessment of the degranulation marker CD107a on the NK cell surface and determination of LDH release 
from lysed target cells. 

Results: Mechanistically, we found that C5aR2-deficient NK cells feature a more robust NKp46-dependent cytotoxic 
activity towards tumor cells than wild type NK cells, that increases in a time-dependent manner. 

Conclusion: Our findings demonstrate for the first time C5aR2-dependent regulation of NK cell cytotoxicity as an 
important effector function via the modulation of the expression of the activating NK cell receptor NKp46. This finding 
suggests a critical role for C5aR2 in combating metastatic tumor cells by NK cells and thereby constituting a novel 
therapeutic target in cancer treatment. 

 
P341 
Oxidative stress induces complement-dependent pro-angiogenic and -inflammatory response in retinal 
pigmented epithelium cells 
T. Trakkides1, N. Schaefer1, D. Pauly1 
1University Hospital Regensburg, Experimental Ophthalmology, Regensburg, Germany 

Oxidative stress in the aging eye is associated with local inflammatory processes. In this study, we investigated the 
mechanisms of H2O2-induced, complement-dependent inflammatory processes in a human retinal pigment epithelial 
cell line, ARPE-19. 

ARPE-19 viability and integrity were analysed. The expression of components associated with the complement 
system was determined by qRT-PCR, Western blot, immunofluorescence analyses and secretion of cytokines/ growth 
factors was measured. 

We found that more than 95% of ARPE-19 treated with oxidative stress were but showed disrupted cell-cell junctions. 
Strikingly, senescent ARPE-19 cells upregulated complement receptors on transcript (c5ar1, cr3) and protein level 
(C5aR1) in response to H2O2. This gene modulation was associated with priming of the NLRP3 inflammasome, 
enhanced secretion of pro-angiogenic factors (VEGF, IL-8) and pro-inflammatory cytokine (IL-6). In the late stage of 
oxidative stress treatment, we observed significant more transcripts of intracellular proteases (ctsl, ctsb, serping1) and 
of the complement stabilizer (cfp) than in untreated controls. In contrast to previously described protective effects of 
Olaparib in oxidatively stressed retinae, we observed a more pronounced change towards pro-inflammation in 
Olaparib-treated than in untreated ARPE-19 cells. 

Our results show for the first time a functional link between oxidative stress, complement receptors, pro-angiogenic 
and -inflammatory responses of ARPE-19 cells. These effects suggested an oxidative stress-associated mechanism 
of C5aR1-regulation in ARPE-19 cells in connection with upregulated intracellular proteases. 

 
P342 
Generation of previously undefined Complement C5 and C3 fragments in jejunum and colon mucus after 
experimental sepsis as a putative effect of increased proteolytic activity 
S. Chakraborty1, L. Scherr2, S. Stoffner2, S. Braumueller1, A. Palmer1, M. Huber-Lang1 
1Universitaetsklinikum Ulm, Institut fuer Klinische und Experimentelle Trauma-immunologie, Ulm, Germany 
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Introduction- The mucosal immune system is under a tightly regulated environment comprising of the commensal 
bacterial milieu, the slimy mucosal polysaccharides and constant surveillance by immune cells (Haussner et al., 
2019). Like chronic inflammatory responses (Sunderhauf et al., 2017), systemic inflammatory responses (SIRS) have 
been implicated to disrupt this balance, though the very causes and mechanisms undertaken are not well-defined.  

Objectives- In our study, we looked into the content of mucus obtained from a) jejunum and b) colon in an 
experimental model of sepsis (SIRS with a pathogenic primary cause).  

Materials & methods - C57Bl6 male mice aged 8-12 weeks were randomly grouped into two groups viz., sham and 
cecal ligation puncture (CLP). The study was terminated after 24 hours and the mice were sacrificed. Mucus collected 
from jejunum and colon of the mice were first processed to obtain its soluble fraction by centrifugation and then tested 
by ELISA and western blot for complement factors and with fluoro-/chromogenic substrate experiments for protease 
content.  

 
Results- In jejunum mucus, out of various complement factors tested, activated complement products C3a, C5a and 
Factor H were found to be decreased in CLP mice compared to the sham mice, though similar trends were not 
observed in colon mucus in the first instance. However, further testing the mucus soluble fraction from small and large 
bowel, we found various C5 and C3 fragments with previously undefined molecular weights. This led us to test at first, 
the jejunum mucus soluble fractions (devoid of any added protease inhibitors) for a global protease activity 
measurement with a fluorescently labeled casein substrate and then chromogenic substrates for specific pancreatic 
enzymes like chymotrypsin and elastase. An increased total protease content, trypsin, chymotrypsin and elastase 
activity was found in CLP mice compared to sham mice.  

Conclusion- 24 hours after sepsis, a marked change is seen in the composition of the mucus of the small and large 
intestine, in terms of indiscriminately cleaved complement products. This could be associated with heightened 
proteolytic activity in the intestinal lumen after sepsis. 

1) Haussner et al. 2019. Front. Immunol. 

2) Sunderhauf et al. 2017. Mol Immunol. 
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Deficiency of the anaphylatoxin receptors C5aR2 and C3aR aggravates hypertensive renal injury. 
M. Bode1, M. Kohsar1, A. Rosendahl1, J. Köhl2, C. Meyer-Schwesinger3, C. Kurts4, H. Ehmke3, U. Wenzel1 
1Universitätsklinikum Hamburg-Eppendorf, III. Medizinische Klinik und Poliklinik, Hamburg, Germany 
2Universität zu Lübeck, Institut für Systemische Entzündungsforschung, Lübeck, Germany 
3Universitätsklinik Hamburg-Eppendorf, Zentrum für Experimentelle Medizin Institut für Zelluläre und Integrative 
Physiologie, Hamburg, Germany 
4Universitätsklinikum Bonn, Institut für Experimentelle Immunologie, Bonn, Germany 

Question: The complement is an important part of the immune system, which drives the host defense against 
microbes and mediates inflammatory responses. Recent experimental data support a role for complement in arterial 
hypertension. Hypertension and hypertensive end organ damage are not only mediated by hemodynamic injury but 
also by innate and adaptive immune responses. In line with this view, complement activation may drive the pathology 
of this through its impact on innate and adaptive immune responses. 

During the activation and amplification of the complement cascade, the anaphylatoxins C3a and C5a are released and 
trigger a pro inflammatory signaling via their corresponding receptors. We recently described that C5a receptor 1 
(C5aR1) deficiency ameliorated hypertensive renal injury. However, the role of the second C5a receptor C5aR2 and 
the C3a receptor (C3aR) in hypertensive end organ damage remain unclear. 

Methods: Expression of C5aR2 and C3aR on infiltrating and resident renal cells were determined using tandem 
tomato knock in mice for either C3aR or C5aR2 by flow cytometry and confocal microscopy. The hypertension model 
of angiotensin II (Ang II) infusion in combination with unilateral nephrectomy and high salt diet was induced in Balb/c 
wildtype and C5aR2 as well as C3aR deficient mice. The glomerular filtration rate, albuminuria and morphological 
damages were determined. 
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Results: Flow cytometric analysis of leukocytes isolated from the kidney of reporter mice showed that C5aR2 is 
expressed on dendritic cells, macrophages and neutrophils whereas dendritic cells are the major C3aR-expressing 
population (90%). Using confocal microscopy C5aR2 and C3aR were detected in the kidney only on infiltrating cells 
but not on resident renal cells. Ang II infusion induced in both knockout mice a significant higher severity of renal injury 
(albuminuria, glomerular filtration rate, glomerular injury) compared to hypertensive wild type mice. Additionally, the 
C3aR deficient mice showed a significant higher mortality as well as bleeding compared to hypertensive wild type and 
the C5aR2 mice. 

Conclusion: In summary, our data reveal that C5aR2 and C3aR are expressed on infiltrating cells (mainly dendritic 
cells) but not on resident cells in the kidney. The deficiency of C5aR2 as well as C3aR increases hypertensive injury in 
arterial hypertension. This suggests that C5aR2 and C3aR are protective in hypertensive renal injury. 

 
 
 
P344 
Immunological and complement mediated cardiac damage after asphyxia and hemorrhage in newborn piglets  
B. Weber1, I. Lackner1, M. Baur1, M. Mendler2, H. Hummler2,3, S. Schwarz2, M. Kalbitz1 
1University of Ulm, Department of Traumatology, Hand-, Plastic-, and Reconstructive Surgery, Ulm, Germany 
2University of Ulm, Division of Neonatology and Pediatric Critical Care, Department of Pediatrics and Adolescent 
Medicine, Ulm, Germany 
3Sidra medicine, Division of Neonatology, Department of Pediatrics, Doha, Qatar 

Introduction: Asphyxia is a frequent challenge of the peri- and postnatal periods, occurring in approximately 2 of 
1000 births and may be associated with severe fetal hemorrhage. In particular, the cardiac consequences of asphyxia 
are crucial, because cardiac dysfunction and hemodynamic failure may lead to prolonged organ hypoperfusion.  

Objectives: The purpose of this study was to evaluate the systemic and cardiac complement activation after asphyxia 
and hemorrhage (AH) in newborn pigs and the consequences of presence of C5a or C3a on human cardiomyocytes in 
vitro.  

Materials & methods: 15 neonatal piglets underwent AH, followed by resuscitation with volume expansion with either 
blood or crystalloid. Four hours after return of spontaneous circulation (ROSC), the animals were euthanized and 
heart tissue and blood samples were collected. We studied the activity of the classical pathway of the complement 
system by CH-50 method 4 hours after ROSC. Furthermore, we measured local complement factor 5a (C5a) and C5a 
receptor 1 (C5aR1) in samples of the left ventricle of both treatment groups. Additionally, we cultured human 
cardiomyocytes (CM) in vitro in presence or absence of C5a or C3a and investigated changes in mitochondrial 
respiration and calcium handling of CM.  

Results: Following AH, we observed a significant reduction of the C5aR1 in the left ventricles and a massive local 
increase of C5a in all treated animals compared to sham animals. The systemic complement activity measured by 
CH-50 was slightly reduced in the animals with early blood re-transfusion. In vitro analysis showed an internalization 
of C5a in human cardiomyocytes. Furthermore, reduced mitochondrial respiration capacity (basal and spare 
respiratory capacity) in presence of C5a or C3a was determined. Further, we observed bradycardia of CM in presence 
of C5a and C3a. 

Conclusion: AH leads to systemic activation of the classical complement pathway and cardiac increase of C5a in 
newborn pigs, which were linked to alterations of the metabolism and functionality of the piglet heart. Therefore, 
complement therapeutics might be a promising tool to evaluate cardiac dysfunction after AH in newborns. 

 
P345 
Properdin-dependent local complement activity of stressed primary human retinal pigment epithelium cells 
N. Schäfer1, R. Foeckler1, S. Lötscher2, V. Enzmann2, D. Pauly1 
1University Hospital Regensburg, Regensburg, Germany 
2University Hospital of Bern, Bern, Switzerland 

Introduction & Objectives: Single nucleotide polymorphisms (SNPs) within genes of the complement system were 
found to be associated with retinal degeneration (RD). So far, retinal complement activity has been related to systemic 
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complement components and to retinal microglia/macrophages, but human clinical trials targeting the complement 
system in RD mainly failed. Here, we aim to shed light on the local, retinal pigment epithelium (RPE)-specific 
complement system and elucidate the immunomodulatory function under stress conditions. 

Materials & Methods: RPE cells, isolated and cultivated from different human donor eyes, were apically treated with 
properdin (FP) under oxidative stress conditions. The expression of complement components and inflammation-
associated signaling factors was analyzed in genotyped RPE cells using qPCR, Western Blot and Multiplex−ELISA.     

Results: In five of sixteen tested different primary human RPE cell cultures, we identified homogeneous SNPs in 
genes of the complement system, which were previously associated with an increased risk for age-related macular 
degeneration. These SNPs were mainly detected in the CFH, C2/CFB and CFI genes. 

Treatment of the primary RPE cultures with the positive complement regulator FP under oxidative stress conditions 
resulted in genotype-dependent mRNA expression changes. We found mainly downregulation in C1Q, C3, C3AR1, 
CFP and IL-1β transcripts, upregulation in CFD mRNA and mixed expression pattern for CFB, CFH, C5AR1, CR3 and 
FOXP3. 

Strikingly, CFI transcripts were up-regulated and NLRP3 transcripts were down-regulated in all stressed and FP-
treated RPE cells, independent of the complement genotype. 

In contrast, we detected an increased secretion of C5 and C5a, and a reduced protein secretion of CFI and CFH in 
supernatants of all FP-supplemented cells compared to untreated cells under oxidative stress. RPE cells positive for 
three AMD-associated CFH-SNPs resulted in increased cell-associated C3, C3a and C5a concentrations and reduced 
CFI protein expression, after FP treatment, compared to RPE cells with a non-AMD risk genotype. 

Conclusion: In conclusion, our data unveiled a local complement activity in cultured primary human RPE cells 
independent from the systemic complement system. Properdin treatment resulted in an anti-inflammatory mRNA 
expression pattern in RPE cells, which could subsequently balance the early FP-derived pro-inflammatory protein 
detection on stressed RPE cells. 

 
P346 
Crucial role of the terminal complement complex in regulated cell death after cartilage trauma 
J. Riegger1, M. Huber-Lang2, R. Brenner1 
1University Hospital Ulm, Department of Orthopedics, Division for Biochemistry of Joint and Connective Tissue 
Diseases, Ulm, Germany 
2University Hospital Ulm, Institute of Clinical and Experimental Trauma Immunology, Ulm, Germany 

The innate immune response and particularly terminal complement complex (TCC, C5b-9) deposition is thought to be 
involved in the pathogenesis of osteoarthritic disease. However, the underlying mechanism of TCC signaling and 
primarily its possible role in regulating apoptotic (non-inflammatory) or necroptotic (pro-inflammatory) cell death has 
not been unraveled so far and was first addressed in the following study. 

Human cartilage was obtained with consent of donors undergoing total knee joint replacement (n=18). Cartilage 
explants were prepared from macroscopic intact cartilage, subjected to a blunt impact (0.59 J) by a drop-tower and 
exposed to complement competent or heat inactivated human serum (HS; 10-30%) with/ without mechanically 
homogenized cartilage (HG) for 4 d. Additionally, different therapeutics were tested: RIP-Kinase (RIPK) 1-inhibitor 
Necrostatin-1 (Nec, 40 µM), pan-caspase (CASP) inhibitor zVAD (20 µM), antioxidant N-acetyl cysteine (NAC, 2 mM) 
as well as TCC-inhibitors aurintricarboxylic acid (ATA, 75 µg/mL) and clusterin (CLU, 30 µg/mL). Unimpacted explants 
served as controls. Besides cell viability (live dead staining), gene expression of apoptosis- (CASP 3/ 8) and 
necroptosis-markers (RIPK1/ 3, MLKL) as well as CD59 were determined. For statistical analysis One-way ANOVA 
was used. 

After trauma, cell viability was reduced by 20.8 % (p ≤0.0001) and further decreased by HS in a concentration-
dependent manner ([T+30% HS vs T]: -7.6%, p= 0.048). Concurrently, gene expression of CD59, RIPK3 and MLKL 
was significantly enhanced. Addition of HG potentiated the cytotoxic effect of HS as demonstrated in the live dead 
assay ([vs T] -14%, p= 0.0002) and the mRNA levels of necroptosis- and apoptosis-associated markers. Interestingly, 
these effects required a preceding blunt trauma and were not observed in unimpacted tissue. Both heat inactivation as 
well as treatments with Nec, zVAD, NAC, ATA or CLU significantly alleviated cytotoxicity of the HS. 
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Overall, it could be proven that the TCC plays a crucial role in regulated cell death after single impact cartilage trauma, 
which could be circumvent by inhibition of TCC formation or interference with subsequent death signaling, apparently 
comprising both apoptotic and necroptotic characteristics. Modulation of regulated cell death might be a promising 
target in preventing posttraumatic cartilage destruction, though further research is needed to specify the TCC-induced 
pathway. 

 
P348 
Molecular mechanisms of better renal regeneration after severe acute kidney injury (AKI) in C5aR2 deficient 
mice 
M. S. Jang1, V. Vijayan2, C. Schröder3, K. Derlin4, A. Thorenz1, S. Rong1, H. Haller1, S. Immenschuh2, A. Klos5, F. 
Güler1 
1Medizinische Hochschule Hannover, Nephrology, Hannover, Germany 
2Medizinische Hochschule Hannover, Transfusion Medicine, Hannover, Germany 
3Sciomics, Heidelberg, Germany 
4Medizinische Hochschule Hannover, Radiology, Hannover, Germany 
5 Medizinische Hochschule Hannover, Microbiology, Hannover, Germany 

Introduction and Aims: Severe acute kidney injury (AKI)has been linked to progressive renal fibrosis. Here,we 
investigated C5aR1 and  C5aR2-/-mice in model of ischemia induced AKI and monitored pathophysiological changes 
by functional MRI.  Molecular mechanisms of C5aR signalling were addressed by high content antibody array. 

Methods: Unilateral ischemia reperfusion injury (IRI) of45 min was done in C5aR1, C5aR2 -/- and wild type (WT) 
mice, end points for tissue retrieval wereat day 1, 7 and 21. C5aR1 and C5aR2 expression was investigated by qPCR. 
Renal morphology, inflammation, regenerationand renal fibrosis were analyzed by immunohistochemistry and qPCR 
after IRI. High content antibody array was done at day 1 after IRI. In vitro studies for IL-10 and HO-1 expression were 
performed with bone marrow derived macrophages (BMDM) after LPS stimulation. 

Results: C5aR1 and C5aR2 mRNA was up-regulated at d1, 7 and 21 in WT mice after IRI which showed severe 
ongoing inflammation and progressive renal fibrosis at d21. C5aR2-/- IRI kidneys developed less fibrosis and showed 
restauration of the initially impaired renal perfusion from day 7 onwards with enhanced patency of the peritubular 
capillaries and less myeloid cell infiltration.  Tubular proliferation (Ki-67+ cells) was also improved. By high content 
antibody array revealed enhanced AKT, pAKT and pFGF1 expression in C5aR2-/- IRI kidneys at day1. For  
validation of the findings western blots were done. Furthermore, enhanced anti-inflammatory IL-10 and HO-1 
expression was identified in proximal tubuli and in bone marrow derived macrophages (BMDM) upon stimulation with 
LPS. 

Conclusions: The anaphylatoxin receptors C5aR1 and C5aR2 have distinct roles in mediating AKI. C5aR2 deficiency 
could be linked to anti-inflammatory macrophage phenotypes via enhanced IL-10 and consecutive HO-1 expression.  
Clinically, this contributed to enhanced regeneration after IRI and resulted in less renal fibrosis. C5aR2 targeted 
therapies might be promising in the prevention of IRI induced chronic kidney disease.Further studies on unravelling 
the distinct roles of the two C5a receptors are needed. 
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Study of the prognostic significance of the protein C1q in carcinomas 
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Question. C1q is the first subcomponent of the classical pathway of the complement system, has been shown to 
perform a diverse range of immune and non-immune functions in a complement dependent as well as complement-
independent manner. As a charge pattern recognition molecule of the innate immunity, C1q can recognise a number 
of self, non-self and altered-self ligands and bring about effector mechanisms designed to clear pathogens and trigger 
inflammatory response. C1q can be locally synthesised by macrophages and dendritic cells, and thus can get involved 
in biological processes such as angiogenesis and tissue remodelling, immune modulation, synaptic pruning, and 
immunologic tolerance. The notion of C1q involvement in the pathogenesis of cancer is still evolving. C1q has been 
shown to have a dual role in cancer: tumour promoting as well as tumour-protective, depending on the context of the 
disease studied. 

Methods. In the current study, we performed a bioinformatics analysis in order to investigate whether C1q can serve 
as a potential prognostic marker for human carcinoma. We used the Oncomine database analysis and the survival 
analysis platforms Kaplan-Meier plotter. 

Results. Our results showed that high levels of C1q have a favourable prognostic index in basal-like breast cancer for 
disease-free survival, and in HER2-positive breast cancer for overall survival, while it showed a pro-tumorigenic role of 
C1q in lung adenocarcinoma, and in clear cell renal cell carcinoma. Thus, we confirmed via in vitro studies the 
differential capability of cancer cells to interact with C1q, and modulate cell adhesion and migration (figure 1). 

Conlusions. This in silico study, if validated via a retrospective study at the protein level, can be a step forward in 
establishing C1q as a new tool as a prognostic biomarker for various carcinoma. 

Figure . Effect of C1q on clear cell renal cell carcinoma CCRCC cells adhesion, migration and proliferation. 
Caki-2 cells (A) and HK-2 as negative control cells, were labeled with the fluorescent dye FAST DiI and allowed to 
adhere to microtiter wells pre-coated with fibronectin, C1q, fibronectin-bound-C1q, or BSA. (B) Morphological aspect 
of one representative Caki-2 and HK-2 cells adhered to fibronectin, C1q, or BSA.  (C) Effects of C1q on Caki-2 cell 
migration, and proliferation (C, D). (C) Caki-2 cell proliferation.  (D) FAST DiI-labeled cells were allowed to migrate 
through a trans-well system using C1q as chemotactic stimulus. 
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Immunotherapy (P350-P374, P399, P400, P404) 
 
P350 
Decoding the Human Immune System to Accelerate Next Generation Vaccine and Immunotherapy 
Development 
W. Koff1 
1Human Vaccines Project, New York, United States 

Introduction: The old paradigm for R&D is not working against complex infectious diseases and non-communicable 
diseases of the 21st century. While vaccines have been one of the most effective public health interventions over the 
last century, during the last 15-years there have been several failures in late stage vaccine and immunotherapeutic 
development programs against viral, bacterial, parasitic and neoplastic diseases. These failures are due in large part 
to the lack of understanding of the human immune system and reliance on empiric strategies for vaccine and 
immunotherapeutic development that are unlikely to be effective in future. 

Objective: The Human Vaccines Project (HVP; www.humanvaccinesproject.org) is a non-profit public-private 
partnership established to accelerate development of next generation vaccines and immunotherapies for major global 
infectious and neoplastic diseases, by decoding the human immune system.   HVP has created a unique model of 
engaging multinational pharmaceutical partners with key stakeholders from academia, governments and non-
governmental organizations, into a human immunology- based, milestone driven, global research consortium. HVP 
aims to elucidate the "rules of immunity" in humans by conducting strategic, small, and comprehensive exploratory 
clinical research trials of licensed and experimental vaccines and immunotherapies, to systematically solve the key 
problems impeding next-generation product development. In this context, HVP aims to discern predictive signatures 
by systems biology studies of responders vs. non-responders to vaccines and immunotherapies, coupled with frontier 
super-computing, artificial intelligence and machine learning. In its 3-year startup phase, HVP has already 
demonstrated the feasibility of its mission, identified preliminary predictive signatures in healthy subjects immunized 
with Hepatitis B vaccine which can be validated in prospective studies, undertaken the most comprehensive 
assessment of the B cell and T cell receptor repertoires to date, and is now poised to expand to studies of human 
immunity in autoimmune diseases and cancer. 

Results and Conclusion: In this presentation, recent scientific findings from HVP will be reviewed, and plans for 
engagement of German science in this global effort highlighted. 

 
P351 
A robust human immunophenotyping workflow using CyTOF technology coupled with Maxpar Pathsetter, an 
automated data analysis software: The Maxpar Direct Immune Profiling System 
S. K. H. Li1, D. Majonis1, B. Bagwell2, B. C. Hunsberger2, T. Selvanatham1, G. Stelzer3, V. Baranov1, O. Ornatsky1, A. 
Hamilton4, M. Bakshi4 
1Fluidigm Corporation, R&D, Markham, Canada 
2Verity Software House, Topsham, Maine, United States 
3Fluidigm Corporation, Marketing, South San Francisco, United States 
4Fluidigm BV , Marketing, Amsterdam, Netherlands 

Immune profiling is the practice of identifying and quantifying immune populations and their features. Performing 
immune profiling over time is referred to as immune monitoring. Techniques for immune monitoring in blood are 
commonly applied in translational and clinical research settings to provide phenotypic understanding of immune states 
prior to and following treatment. The diversity of immune cell populations demands a high-parameter technique to 
more fully and efficiently quantify these changes. Mass cytometry, which utilizes CyTOF® technology, is a single-cell 
analysis platform that uses metal-tagged antibodies and can resolve over 50 markers in a single sample tube without 
the need for compensation. It is an ideal solution for routine enumeration of immune cell populations. However, 
development of a robust, highly multiplexed assay requires panel optimization as well as standardization of instrument 
setup and an easy-to-use yet reliable data analysis solution.  

We have developed a sample-to-report solution for human immune profiling using mass cytometry, the Maxpar® 
Direct™ Immune Profiling System. It includes an optimized 30-marker immune profiling panel provided in a dry, 
single-tube format, protocols for human whole blood and PBMC staining, a Helios™ data acquisition template, and 
Maxpar Pathsetter™ software for automated data analysis. The Pathsetter software analyzes FCS 3.0 files generated 
with the kit and automatically reports cell counts and percentages for 37 immune cell types. It also reports quality 
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metrics such as staining assessment. Pathsetter produces graphical elements such as dot plots and a Cen-se′™ map 
(t-SNE variant). 

Here we present assay analytical validation data on repeatability, reproducibility, software precision, and software 
accuracy*. We also present a performance comparison between dry and liquid formulations of the same antibodies 
and clones*. This assay provides a robust, complete solution for broad immune profiling using mass cytometry that 
reduces sources of variability and subjectivity in sample preparation and data analysis. 

1 Simoni, Y. et al. Nature 557 (2018): 575–579. 2 Maecker, H.T. et al. 12 (2012): 191–200. 3 NCSS 12 Statistical 
Software (2018). NCSS, LLC. Kaysville, UT, USA, ncss.com/software/ncss. *Fluidigm reference document 120001-
REC-050. 
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Retargeting T cells against leukemia by lipid-specific TCR  
M. Consonni1, C. Garavaglia1, A. Mancino1, C. de Lalla1, M. Casucci1, L. Mori2, G. De Libero2, M. Serafini3, F. Ciceri4, 
S. Mastaglio4, P. Dellabona1, G. Casorati1 
1San Raffaele Scientific Institute, Division of Immunology, Transplantation and Infectious Diseases, Milano, Italy 
2University Hospital Basel, Department of Biomedicine, Basel, Switzerland 
3University of Milano-Bicocca, Department of Pediatrics, Monza, Italy 
4San Raffaele Scientific Institute, Hematology and hematopoietic stem cell transplantation Unit, Milano, Italy 

Acute leukemia recurrence following chemotherapy and bone marrow transplantation remains a major unmet clinical 
need. The transfer of T lymphocytes from bone marrow donors into recipient patients can control leukemia recurrence, 
although it can lead to detrimental graft versus-host diseases (GvHD). To overcome this problem, it is necessary to 
transfer into patient donor-derived T lymphocytes that are selectively directed against the malignant cells, but ignore 
all other tissues. To this aim, we have set up an adoptive immunotherapy strategy that generates donor-derived T 
lymphocytes selectively redirected against leukemia cells of the recipient by engineering with CD1c restricted TCRs 
specific for methyl-lysophosphatidic acids (mLPA), a lipid antigen accumulated in malignant cells. Because CD1c 
molecule is not polymorphic, this strategy is universally applicable to any acute leukemia patient, whose malignant 
cells express CD1c, which occurs in 45-70% of cases. Co-transduction of a lead chimeric mLPA specific TCR and 

CD3 into primary T cells optimizes expression and generates effectors that kill CD1c-expressing malignant targets in 
vitro, but spare normal B and myeloid cells, and significantly delay leukemia progression in NSG mice. To further 
improve efficacy and safety of this strategy, we engineer invariant Natural Killer T (iNKT) cells, taking the advantage of 
their intrinsic anti-tumor activity and ability to protect against GvHD. Further insight into the efficacy and safety of 
mLPA-specific ACT are being gained in transgenic mice expressing CD1c with a pattern similar to the human one. 
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The anti-inflammatory effects of whole-body cryotherapy in non-professional athletes 
M. Nasi1,2, D. Lo Tartaro3, S. De Biasi4, E. Bianchini1, R. D'Alisera5, G. Savino5, T. Trenti6, L. Roli6, A. V. Mattioli1, P. 
Maietta7, F. Tripi8, T. Polverari9, M. Pinti10, E. Guerra5, A. Cossarizza4 
1University of Modena and Reggio Emilia, Department of Surgery, Medicine, Dentistry and Morphological Sciences, 
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2Nuovo Ospedale Civile Sant’Agostino Estense, Neurology Unit, Department of Biomedical, Metabolic and Neural 
Sciences, Modena, Italy 
3University of Modena and Reggio Emilia, Department of Biomedical, Metabolic and Neural Sciences, Modena, Italy 
4University of Modena and Reggio Emilia, Department of Medical and Surgical Sciences for Children and Adults, 
Modena, Italy 
5Department of Public Healthcare, Sport Medicine Service Azienda USL of Modena, Modena, Italy 
6Azienda USL of Modena, Department of Laboratory Medicine and Pathology , Modena, Italy 
7"Alma Mater Studiorum" University, Department for Life Quality Studies, Bologna, Italy 
8ASD “Fratellanza 1874”, Modena, Italy 
9Poliambulatorio San Tommaso, Vignola (MO), Italy 
10University of Modena and Reggio Emilia, Department of Life Sciences, Modena, Italy 

Introduction: Cryotherapy has gained popularity among athletes across many sports, but is under strict investigation 
for possible doping-like effects. The main goal of whole-body cryotherapy (CRY) is to counteract inflammatory 
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symptoms following athletic performance, in order to improve physical recovery. Nevertheless, very few data are 
available on the effects of CRY on immunological and bio-humoral parameters. 

Objectives: The study aimed to examine the effect of CRY on several immune parameters, inflammatory markers, 
body metabolism and on the hormone levels in non-professional athletes. 

Materials & methods: We enrolled 10 male non-professional bikers (mean±SD: 44±5 years old) during a training 
period. Athletes have undergone a once-a-day session of CRY (2 min in a cabin with an atmosphere ranging from -
120°C to -170°C) for 3 consecutive days. Before the first and after the last session we collected venous blood. 
Hematologic parameters, serum chemistry, and plasma hormones were evaluated along with plasma levels of pro- 
and anti-inflammatory cytokines and chemokines (IL-1beta, IL-2, IL-6, IL-8, IL-10, IL-12p70, IL-18, TNFalpha, IL-1a, 
VEGF, IL-1ra, CCL2, CXCL13 and CCL19, sFasL). Monocyte phenotype was analyzed by flow cytometry on the basis 
of the expression of the surface markers CD14, CD16, HLA-DR, CCR5, CCR2 and CXCR4. Lastly, we evaluated the 
effect of CRY on circulating mitochondrial (mt)DNA, which is released by damaged cell and acts as damage 
associated molecular pattern. 

Results: After CRY treatment, glucose, C protein and S protein decrease while HDL, urea, insuline-like growth factor 
(IGF)-1 and follicle-stimulating hormone increase. IL-18, IL-8, IL-1RA and CCL2 increased after treatment. The 
percentage of total, classical, non-classical and intermediate monocytes did not change after CRY, but CD14, CCR5, 
CCR2 and CXCR4 expression decreased in all monocytes. On intermediate monocytes, only CCR5 decreased. 
Conversely, CCR5 and CCR2 increased on non-classical monocytes. Finally, plasma levels of mtDNA increased after 
CRY treatment. 

Conclusion: CRY seems to have an anti-inflammatory and a pro-angiogenic effect on monocytes, since CD14 
downregulation was observed in monocytes that favors vascular repair. CRY affects also the level of IGF-1, a potent 
mitogen involved in skeletal muscle growth and regeneration. These observations suggest that CRY could have 
beneficial effects in inflammatory diseases. 
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Mesenchymal stromal cells from human umbilical cord prevent the development of lung fibrosis in 
immunocompetent mice 
S. Agarbati1, G. Moroncini1, C. Paolini1, F. Orlando2, C. Capelli3, A. Grieco1, C. Tonnini1, E. Mondini4, S. 
Saccomanno5, G. Goteri5, S. Svegliati Baroni1, M. Provinciali2, M. Introna3, N. Del Papa6, A. Gabrielli1 
1Università Politecnica delle Marche , Department of Clinical and Molecular Sciences, Ancona, Italy 
2Centro di Tecnologie Avanzate nell'Invecchiamento, IRCCS-INRCA, Ancona, Italy 
3A.S.S.T. Papa Giovanni XXIII, UOS Centro di Terapia Cellulare "G. Lanzani", Bergamo, Italy 
4Università Politecnica delle Marche, Dipartimento di Medicina Sperimentale e Clinica, Ancona, Italy 
5Università Politecnica delle Marche, Anatomia Patologica, Dipartimento di Scienze Biomediche e Sanità Pubblica, 
Ancona, Italy 
6ASST G. Pini-CTO, UOC Day Hospital di Reumatologia, Dipartimento di Reumatologia, Milano, Italy 

Introduction Lung fibrosis is a severe condition resulting from several interstitial lung diseases (ILD) with different 
etiologies. Current therapy of ILD is rather limited and new anti-fibrotic strategies are needed. 

 
Objectives To evaluate the therapeutic potential of systemically administered hUC-MSC in the well-established model 
of bleomycin-induced lung fibrosis. Unlike previous studies performed in immunodeficient mice, we aimed at 
demonstrating the anti-fibrotic activity of hUC-MSC in vivo in bleomycin-treated immunocompetent C57BL/6 mice, in 
order to make an experimental model representing an immunocompetent human subject affected by SSc-ILD. 

Materials And Methods Adult immunocompetent C57BL/6 mice (n=8 per group) were injected intravenously with 
hUC-MSC (n.= 2.5 × 105) twice, 24 hours and 7 days after endotracheal injection of bleomycin. Upon sacrifice at days 
8, 14, 21, collagen content, inflammatory cytokine profile, M2 macrophages infiltration and hUC-MSC presence in 
explanted lung tissue were analyzed. 

Results: Bleomycin-induced pneumonia was largely attenuated by a double infusion of hUC-MSC into the tail vein, 
with significant reduction of both the inflammatory infiltration and the extent of fibrosis. Following hUC-MSC treatment, 
the expression of cytokines IL-6, IL-10 and TGF-β was progressively reduced. The attenuation of bleomycin-induced 



Eur. J. Immunol. 2019. 49 (Suppl. 1): 1–360   Abstracts 

DOI: 10.1002/eji.201970300 

 

©  2019 The Authors ǀ European Journal of Immunology © WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 264 

 

fibrosis by hUC-MSC was also associated with down-regulation of M2 macrophages. Only few hUC-MSC were 
detected from explanted lungs, suggesting a "hit and run" mechanism of action of this cellular therapy. 

Conclusion: Systemic administration of a double dose of hUC-MSC significantly reduced bleomycin-induced lung 
injury (inflammation and fibrosis) in mice through a selective inhibition of the IL6-IL10-TGFβ axis involving lung M2 
macrophages. The results suggest a role of excessive proliferation and activation of M2 macrophages in the 
pathogenesis of lung fibrosis as a consequence of pro-inflammatory stimuli. In conclusion, our data indicate that hUC-
MSC possess strong in vivo anti-fibrotic activity in a mouse model resembling an immunocompetent human subject 
affected by inflammatory ILD, providing proof of concept for ad-hoc clinical trials[1]. 

 REFERENCES 1. Moroncini, G. et al. PLoS One. 2018 13(6):e0196048 

Figure 1 
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TCR reprogramming for the treatment of refractory adenovirus infection 
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Busch3,2, T. Feuchtinger1,2 
1Dr. von Hauner Children's Hospital, Haematology and Oncology, Munich, Germany 
2DZIF partner site Munich, Munich, Germany 
3TUM, Med. Microbiology and Immunology, Munich, Germany 
4Children's Hospital Tübingen, Tübingen, Germany 
5DZIF partner site Tübingen, Tübingen, Germany 

Introduction: Absent T cell immunity against persistent viruses like Adenovirus (AdV) is a major cause for virus-
related mortality in patients after haematopoietic stem cell transplantation. Adoptive T cell transfer has shown to be 
effective from seropositive individuals, but no routine protocol has been developed for the widespread use of 
seronegative donors. 

Objective: We aimed to redirect T cells by replacing endogenous T cell receptors (TCRs) with an AdV-specific TCR 
using CRISPR/Cas9 to prevent random integration of conventional retroviral gene transfer. The simultaneous knock-
out (KO) of the endogenous TCR will prevent harmful TCR mispairing. 

Methods: Primary human T cells were CRISPR/Cas-edited to disrupt TCR α and β chains. KO of the endogenous 
TCR was confirmed on genetic level by PCR and Sanger sequencing, on protein level by flow cytometry and 
functionally by intracellular IFNγ staining upon SEB stimulation. AdV-specific TCRs were derived from a patient with a 
LTDLGQNLLY-specific T cell response. LTDLGQNLLY is known as an AdV major immunodominant HLA-A1-binding 
T-cell epitope. AdV-specific TCR sequences were integrated into TCR α chain constant region of TCR KO T cells 
using CRISPR/Cas9 and virus-free DNA templates. LTDLGQNLLY-specific TCR expression was confirmed by pMHC-
Streptamer staining. Recombinant T cells were functionally characterized using intracellular IFNγ staining in response 
to LTDLGQNLLY and cytotoxic capacity after co-cultivation with LTDLGQNLLY presenting target cells. 
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Results: We established stable and highly efficient TCR KO in more than 90% of primary human T cells. TCR KO T 
cells were unable to produce IFNγ upon stimulation with SEB, which demonstrates the functional disruption of the 
TCR and we achieved stable knock-in rates of 3.5%. 71% of recombinant AdV-specific T cells produced IFNγ after 
stimulation with LTDLGQNLLY and, after co-culture with LTDLGQNLLY expressing target cells, TCR engineered T 
cells showed specific cytotoxic capacity. 

Conclusion: In summary, these results demonstrate feasibility of redirecting primary human T cells from seronegative 
donors by replacing the endogenous TCR with a virus-specific TCR leading to high functionality. The preclinical 
characterization of these engineered virus-specific T cells reveals that combined CRISPR/Cas mediated TCR KO and 
knock-in presents a powerful tool for future treatment of refractory viral infections in the immunocompromised host. 

 
P356 
The German PID-NET Registry 
S. M. El-Helou1 
1University of Freiburg, Faculty of Medicine - Institute for Immunodeficiency, Freiburg, Germany 

Background: The German PID-NET registry was established in 2009 and has been funded by the German 
Government (BMBF, Support Code: 01GM1517C) until March 2018. Funding until December 2018 was provided by 
the Care-for-Rare Foundation (www.care-for-rare.org). The PID-NET registry is the only registry in Germany for 
primary immunodeficiencies (PID). The aim of the registry is to collect clinical and genetic data on patients with PID in 
order to gain a better understanding of PIDs and to obtain data for clinical trials and research studies. 

Methods: PID-NET Germany is an online registry with documentation via a web-interface. 

Results: At the end of April 2019, there were 3,102 patients registered from 43 centres. From 83 diseased patients, 
31 were under 18 years of age, including six SCID patients. Three of the SCID patients underwent a hematopoietic 
stem cell transplant (HSCT). 64 patients were lost to follow-up, and 12 were discharged. 

Out of 2,712 living patients, 1,123 patients (41%) were under 18 years of age.  From these living patients, out of 120 
SCID patients, 82 patients were under 18 and 24 patients under six years of age. Out of 85 combined ID patients, 43 
patients were under 18 and 12 patients under six years of age. 

Out of all 3,102 patients, IgG substitution was given to 1,342 patients (26% intravenous, 73% subcutaneous). 465 
patients had at least one HSCT and eight patients received gene therapy whereas four of them also had a HSCT. 

The most prevalent PID categories were antibody disorders (total: 1,642 patients; <18 y: 405 patients), well defined 
PID syndromes (total: 359; <18y: 223), and phagocytic disorders (total: 259; <18y: 148). 

Among the 1,231 genetically diagnosed patients, most had Btk mutations (106 patients), GP91-phox(CYBB) (101 
patients) and Del 22q11.2 (87 patients). Categories with over 60% of patients under 18 years of age were 
autoinflammatory disorders (74%), diseases of immune dysregulation, and other well defined PIDs (64%). 

2,136 patients had infections as their presenting symptom, 784 had immune dysregulation, 261 had syndromal 
manifestations, and 29 had malignancies as presenting symptom. 148 patients had no symptoms at all, 99 of them 
had been diagnosed based on laboratory abnormalities. 

Conclusions: Although we accomplished a significant increase in the number of patients documented, including long-
term documentation,we assume that there are still a several thousand patients not yet diagnosed/documented. 

 
P357 
Near-infrared photoimmunotherapy targeting CD8 T cells prevents cutaneous graft-versus-host disease 
L. Freund1, G. Gräbe1, K. Schäkel1 
1University Hospital Heidelberg, Dermatology, Heidelberg, Germany 

Introduction: Near-infrared photoimmunotherapy (NIR-PIT) represents a novel antibody-based strategy for selective 
cellular depletion in body locations defined by light-treatment. Originally introduced for EGFR-specific cancer cell 
treatment, NIR-PIT displayed distinctive depletion prosperity in several mouse models. 
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Objectives: Adapted from these findings, a skin selective depletion of an antibody-targeted cell type has a great 
potential of becoming a therapeutic option.        

Materials & methods: Here, we report on a method for the skin selective depletion of CD8 T cells and its therapeutic 
effect in a humanized mouse model of acute cutaneous graft-versus-host disease (aGvHD). In immunodeficient NSG 
(NOD.Cg-Prkdcscid Il2rgtm1Wjl/SzJ) mice transplanted with human skin, aGvHD was induced by intravenous 
injection of mismatched peripheral blood mononuclear cells. 

Results: Humanized acute GvHD mice displayed a strong T cell infiltration, inflammation and epithelial skin graft 
rejection. Skin specific ablation of target CD8 T cells was performed by the combined function of an anti-CD8-mAb-
photosensetizer conjugate activated by near-infrared light. Our data demonstrate selectively killing skin localized CD8 
T cells while sparing systemic immunosuppression. The effect proved to be highly efficient by preventing the 
manifestation of cutaneous aGvHD as studied by histopathology, granzyme B expression and elafin expression. 

Conclusion: We demonstrates the importance of CD8 T cells during acute allogeneic skin graft rejection and 
emphasize that near-infrared photoimmunotherapy can serve as a novel skin selective therapeutic approach for 
research and clinical use.   
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Introducing a novel switchable CAR platform with reduced CAR size for immunotherapy of tumors 
A. Hoffmann1, A. Feldmann1, E. Kittel-Boselli2, R. Bergmann1, S. Koristka1, N. Berndt1, C. Arndt1, L. Loureiro1, M. 
Bachmann1,2,3,4 
1Helmholtz-Zentrum Dresden-Rossendorf, Institute for Radiopharmaceutical Cancer Research, Dresden, Germany 
2University Cancer Center (UCC), University Hospital Carl Gustav Carus, Technical University Dresden, Dresden, 
Germany 
3German Cancer Consortium (DKTK), partner site Dresden, German Cancer Center (DKFZ), Heidelberg, Germany 
4National Center for Tumor Diseases (NCT), partner site Dresden, University Hospital Carl Gustav Carus, Technical 
University Dresden, Dresden, Germany 

Introduction: Recently the use of chimeric antigen receptor (CAR) modified T cells in the immunotherapy of tumors 
has become a promising approach. CAR T cells are able to recognize tumor-associated antigens (TAAs) in a major 
histocompatibility-complex (MHC)-independent manner. Although highly efficient, the inability to regulate the activity of 
CAR T cells can cause severe side effects and thus needs to be considered in future developments. Here, we 
introduce the RevCAR system – a novel switchable modular universal CAR system having a minimal size to overcome 
the obstacles of conventional CAR therapy. 

Objectives: In order to improve the controllability of CAR T cells a modular CAR system, which allows switching the 
activity of CAR T cells repeatedly "ON" and "OFF", was generated. Furthermore, to avoid unspecific side effects and 
minimize tonic signaling of conventional CAR T cells, the extracellular single chain variable fragment (scFv) was 
removed. Thus, resulting RevCARs have a smaller size allowing "gated" targeting strategies, e.g. by facilitating 
simultaneous transduction of two independent CARs with different specificities and split motifs, which could further 
improve the safety of CAR T cells. 

Materials & methods: In order to reduce the size of the artificial receptor the original idea was to replace the 
extracellular scFv domain of a conventional CAR with a small peptide epitope and to engage the resulting RevCAR T 
cell via a bispecific target module which we termed RevTM. For proof of concept two small peptide epitopes were 
selected and the respective RevCARs constructed. In addition, a series of different RevTMs was generated. On the 
one hand the RevTM recognizes one of the two peptide epitopes on the other hand the RevTM can be directed to any 
potential TAA. 

Results: Until now a series of RevTMs was constructed and functionally analyzed. RevCAR T cells armed via the 
respective RevTM were able to efficiently lyse their respective target cells in a peptide epitope and target specific, as 
well as target module dependent manner. These data are supported by the analysis of cytokine secretion from 
RevCAR T cells which was only observed in the presence of both target cells and the respective RevTM. 

Conclusion: Taken together these results demonstrate the high anti-tumor efficiency of the novel RevCAR platform 
which is characterized by a small size, an improved safety, easy controllability as well as high flexibility. 
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Impact of cytokine secretion and response to mesenchymal stem cells (MSCs) varies with sources  
A. Al-Hakami1,2, A. Alkahtani1, A. Devaraj1,2, S. Q. Alqhatani3, S. Shaik4, S. Jalfan5, M. Abu Dhammam5, W. Asiri5, H. 
C. Chandramoorthy1,2 
1King Khalid University, Department of Microbiology and Clinical Parasitology, Abha, Saudi Arabia 
2King Khalid University, Center for Stem Cell Research, College of Medicine, Abha, Saudi Arabia 
3King Khalid University, Department of Surgery, Plastic Surgery Division, College of Medicine, Abha, Saudi Arabia 
4King Khalid University, Department of Prosthetic Dentistry, College of Dentistry, Abha, Saudi Arabia 
5King Khalid University, College of Medicine, Abha, Saudi Arabia 

Introduction: Cytokines can stimulate MSCs as well as secrete cytokines for various regenerative functions. Though 
MSCs are known for their immunomodulation, their interaction with cytokines of paracrine or indigenous origin and 
subsequent impact on differentiation is not clear with sources of MSCs. 

Objectives: To investigate whether there is any difference in the functional modulation property of MSCs isolated 
from various source and on their cytokines profile.  

Materials and Methods: We isolated MSCs from umbilical cord blood (UCB), dental pulp (DP) and liposuction 
material (LP) and compared their ability to respond to activated neutrophils and directly to LPS. Cytokine profiling (IL-
1α, IL-2, IL-4, IL-6, IL-8, TNF-α, IFN-γ, TGF-β), cellular proliferation and differentiation to osteoblast were assessed. 

Results: The results of the cytokine secretion in response to the activated neutrophil co-culture were largely 
comparable, while the LSMSCs cytokine response with TNF-α and IFN-γ was high owing to its mature cellular 
phenotype compared with UCBMSCs and DPMSCs. There was no change observed with the viability and proliferation 
between LP/DP/UCB MSCs when co-cultured with activated neutrophils. Direct activation of MSCs with LPS further 
served as control however did not induce a rapid proliferation, while cell death was evidenced in all the three types of 
MSCs. We observed an elevated TGF-β in all the three MSCs while significantly higher concentration is DPMSCs. IL-
2 expression was not observed with any of the MSCs pre or post activation with neutrophils or LPS. Further when 
MSCs post neutrophil exposure were induced for osteogenic differentiation, though all the MSCs devoid of the 
sources differentiated, we observed a rapid and significant turnover of DPMSCs positive of osteogenic markers than 
LP and UCB MSCs with corresponding increase in the TGF-β even during stress indication progenitors have higher 
threshold than adult differentiated cells during repair. 

Conclusion: Taken together these results suggest that cytokines whether it is indigenous or paracrine has an impact 
on functional aspects of MSCs irrespective of their sources. 
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Delay of acute Graft-versus-Host Disease after allogeneic bone marrow transplantation by molecular targeting 
of anti-apoptotic proteins in donor T cells 
I. Odak1, M. Beck2, H. Kirchhoff2, M. Eder2, C. Koenecke1,2 
1Hannover Medical School, Institute of Immunology, Hannover, Germany 
2Hannover Medical School, Clinic for Hematology, Hemostasis, Oncology and Stem-Cell Transplantation, Hannover, 
Germany 

Introduction: Graft-versus-Host-Disease (GvHD) remains one the most frequent complication following Bone Marrow 
Transplantation (BMT). The mitochondrial apoptotic pathway is crucial for regulation of cell proliferation or apoptosis. 
That process is controlled by the BCL-2 family of proteins. The competitive binding of α-helical BH3-domains to the 
BH3-binding grooves of either pro- or anti-apoptotic proteins controls the induction of apoptosis. By targeting the BH3-
binding domains of the pro-survival molecules in T cells using BH3-mimetics ABT-737 and ABT-199, we aim to induce 
apoptosis in alloreactive T cells. 

 
Methods: Apoptosis and Mitochondrial Outer Membrane Permeabilization (MOMP) rates were assessed by flow 
cytometry. Mice were treated either with ABT-199 intraperitoneal or control-vehicle for 10 consecutive days, starting 
from 24h after BMT. Mice were scored daily for signs of clinical GvHD. 

Results: Following the incubation of resting and activated CD8+ T cells with BH-3 mimetics, we report a greater 
induction of apoptosis in activated as compared to resting CD8+ cells. However, this differential effect is abrogated in 
the presence of high IL-2 levels. In addition, we provide evidence of upregulation of the pro-survival proteins BCL-2, 
BCL-xL and MCL-1, and in parallel, a downregulation of the pro-apoptotic protein PUMA in proportion to the 
concentration of added IL-2. This data hints towards an antagonistic effect of IL-2 on the induction of apoptosis via 
BH-3 mimetics. Furthermore we could show a greater resistance of regulatory T cells (Tregs) to BH-3 mimetics 
compared to conventional CD4+ cells both in vitro and in vivo, suggesting different regulatory elements regulating the 
mitochondrial apoptosis pathway in Tregs. Using two murine acute GvHD models, we demonstrate that treatment with 
ABT-199 led to a significantly delayed onset of GvHD and in one model a prolonged survival after BMT. 

Conclusion: We report a differential effect of the BH3-mimetics on CD8+ T cells, and a different expression profile of 
BCL-2 proteins depending on their activation state. Furthermore, we show a delayed GVHD onset following BMT in 
ABT-199- treated mice. The mechanisms of this delay is likely conferred by Tregs which are enriched following BMT. 
However, we observed a functional antagonism of IL-2 signaling towards the induction of mitochondrial apoptosis in T 
cells and this might be the reason for incomplete GvHD-prevention. 

 
P361 
Regulatory T cells engineered with chimeric antigen receptors as an immunotherapy candidate for type 1 
diabetes 
M. Tenspolde1, K. Zimmermann1, L. E. Buitrago Molina2,1, M. Manns1, E. Jaeckel1, M. Hardtke-Wolenski2,1 
1Medizinische Hochschule Hannover, Gastroenterologie, Hepatologie und Endokrinologie, Hannover, Germany 
2Universität Duisburg-Essen, Universitätsklinikum Essen, Gastroenterologie und Hepatologie, Essen, Germany 

 Epidemiological data show a steady increase in the prevalence of autoimmune diseases in Western society over the 
last decades, for example Type 1 diabetes (T1D). Nowadays, 300,000 people in Germany have T1D with more than 
30,000 children and adolescents under the age of 19. T1D develops in patients with genetic predisposition under the 
influence of various environmental factors. Current medical option is a long-life administration of insulin, a cure is not 
possible yet. 

Adoptive immunotherapy with ex vivo expanded, polyspecific regulatory T cells (Tregs) is a promising treatment for 
graft-versus-host disease. Animal transplantation models have demonstrated that the adoptive transfer of allospecific 
Tregs offers greater protection from graft rejection than that of polyclonal Tregs. This finding is in contrast to those of 
autoimmune models, where adoptive transfer of polyspecific Tregs had very limited effects, while antigen-specific 
Tregs were promising. However, antigen-specific Tregs in autoimmunity cannot be isolated in sufficient numbers. 
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Chimeric antigen receptors (CARs) can modify T cells and redirect their specificity toward needed antigens and are 
currently clinically used in leukemia patients. A major benefit of CAR technology is its "off-the-shelf" usability in a 
translational setting in contrast to major histocompatibility complex (MHC)-restricted T cell receptors. We used CAR 
technology to redirect T cell specificity toward insulin and redirect T effector cells (Teffs) to Tregs by Foxp3 
transduction. 

Our data demonstrate that our converted, insulin-specific CAR Tregs (cTregs) were functional stable, suppressive and 
long-lived in vivo. This is a proof of concept for both redirection of T cell specificity and conversion of Teffs to cTregs 
(Tenspolde et al. 2019). 

Tenspolde, M., K. Zimmermann, L. C. Weber, M. Hapke, M. Lieber, J. Dywicki, A. Frenzel, M. Hust, M. Galla, L. E. 
Buitrago-Molina, M. P. Manns, E. Jaeckel and M. Hardtke-Wolenski (2019). "Regulatory T cells engineered with a 
novel insulin-specific chimeric antigen receptor as a candidate immunotherapy for type 1 diabetes." J Autoimmun. 
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T cell receptor avidity-dependent T cell fate during infection and tumor disease 
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1Institute for Medical Microbiology, Immunology and Hygiene; Technical University of Munich, Munich, Germany 
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Introduction: During infection and tumor disease, the composition of the T cell receptor (TCR) repertoire of antigen-
specific CD8+T cells changes over time. Upon recall infection, at late time points of chronic infections or during tumor 
disease, TCR repertoire evolution often leads to dominant T cell clones, but it is incompletely understood whether and 
how these T cell populations are selected based on avidity. 

 
Objectives: We aimed to create an experimental system which enables investigation of TCR avidity-dependent 
repertoire evolution during infection and tumor disease. Specifically, we developed an experimental approach that 
allows to follow the trajectories of T cells with different antigen-specific TCRs and avidities within a polyclonal 
population. With this experimental tool, avidity based consequences during in vivoantigen challenge are explored 
upon adoptive transfer of TCR-transgenic T cells. 

Materials & Methods: We built up a library of TCRs with different avidities against the same epitope SIINFEKL, and 
developed a novel TCR repertoire tracking system, which allows us to study TCR avidity-dependent T cell fate in OVA 
mouse models of infection and tumor disease. 

Results: Upon recall infection (Listeria monocytogenesOVA), during chronic infection (IE2 OVA murine 
Cytomegalovirus) and during tumor disease (subcutaneous MC38 OVA tumors), we observed that TCR avidity 
determined T cell fate in a highly context-dependent manner, and that TCR repertoires do not necessarily evolve 
linearly towards high avidity. 

Conclusion: Whether high avidity TCRs are present or absent at a given disease state is relevant for optimal choices 
of immunotherapeutic strategies. Deciphering TCR avidity-dependent T cell fate therefore not only adds to our 
understanding of basic immunology, but also has profound translational implications. 
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Introduction: Violacein is a natural purple pigment produced by several Gram-negative bacteria, such as 
Chromobacterium violaceum and Janthinobacterium lividum. A variety of biological activities have been reported for 
this compound, such as: antibacterial, anti-viral, antitumor, antileukemic and others. This wide range of biological 
activities has attracted interest to understand its mechanism of action with the purpose of finding a potential 
application as a therapeutic agent. 

Objectives: Study the effect and the molecular mechanism of activation of the bacterial product violacein on immune 
cells. 

Materials & methods: We studied the effect of violacein on different immune cell lines, namely THP-1, MonoMac 6, 
ANA-1, Raw 264.7 cells, as well as on human peripheral blood mononuclear cells (PBMCs). We obtained evidence of 
the molecular mechanism of activation by determining the mRNA expression pattern upon treatment with violacein in 
Raw 264.7 cells. Furthermore, the effect of violacein was studied using TLR7/8-transfected HEK-293 cells with a NF-
κB-luciferase reporter plasmid and we studied the suppression of the immunostimulatory effect of violacein in PBMCs 
with a specific hTLR8 antagonist, CU-CPT9a. Finally, we investigated the interaction of hTLR8 with violacein in silico. 

Results: A stimulation of TNF-α production was observed in murine macrophages (ANA-1 and Raw 264.7), and in 
PBMCs, IL-6 and IL-1β secretion was detected. The mRNA expression pattern indicated that violacein caused 
activation of pathways related with an immune and inflammatory response. Additionally, our data utilizing TLR-
transfected HEK-293 cells indicate that violacein activates the human TLR8 (hTLR8) receptor signaling pathway and 
not human TLR7 (hTLR7). Furthermore, we found that the immunostimulatory effect of violacein in PBMCs can be 
blockade by CU-CPT9a. Finally, according to in silico analysis, violacein could bind to hTLR8 in a similar fashion to 
imidazoquinoline compounds. 

Conclusion: We found that violacein present an immunostimulatory effect in PBMCs and some murine cell lines. In 
addition, our results shown that violacein is activating immune response pathways and in more detail, we obtained 
evidence that violacein is acting via TLR8 in PBMCs and could bind to hTLR8 in similar fashion to imidazoquinoline 
compounds according to in silico analysis. For this reasons, we propose that violacein could have potential 
contribution in future immunotherapy strategies. 
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Introduction: The most abundant human diseases worldwide include cancer and bacterial infections. Immunotherapy 
now serves as an alternative for traditional approaches especially in anti-cancer treatment. Nonetheless, the 
emergence of resistances causes a strong need to find new drugs. Drug development can be inspired by natural 
products which comprise many highly bioactive molecules. 

Objectives: In this work, a library of 240 natural products derived from endophytic fungi and marine sponges was 
analysed for suitability for immunotherapy according to a newly established screening pipeline. 

Material & methods: Natural products underwent various screenings by using primary immune cell cultures from 
bone marrow of cytokine reporter mouse models. Compounds were analysed for toxic vs. stimulatory capacities on 
these immune cells and for direct beneficial bioactivities against tumour cell lines or pathogens. 

Results: Natural products were defined to be promising for immunotherapeutic drug development if they fulfil three 
criteria: First, they have to be non-toxic for target immune cells. Secondly, compounds should exert additional 
bioactivities such as direct toxicity against cancer cells. Lastly and importantly, they have to exhibit immune activating 
properties. Thus, we are looking for novel compounds that modulate immune effector functions and simultaneously 
target tumours and pathogens, consequently reducing the risk of the appearance of resistances. 
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Here, 240 natural products were screened for compliance of the abovementioned guidelines. Three compounds were 
found so far to fulfil these conditions and show immunostimulatory capacities assessed by IL-12p40 and T cell 
activation assays. Following this, target finding approaches will be applied to identify the underlying molecular 
mechanisms before potential biochemical optimization and further testing in in vivo tumour and infection mouse 
models. 

Conclusion: The presented pipeline enables an efficient and reliable screening of natural products for immune 
activating capacities and thus represents a useful tool for the selection of novel, promising compounds for further 
immunotherapeutic drug development. 

 
P365 
Survival and immune reconstitution of syngeneic, haploidentical and allogeneic hematopoietic stem cell 
transplantation in Atm-deficient mice 
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Hematopoietic stem cell transplantation (HSCT) seems to be an encouraging opportunity for a curative therapy to 
restore immunity and prevent the development of hematologic malignancies in the genetic instability syndrome Ataxia-
telangiectasia (A-T). However, experience in the conditioning regimen is limited and no transplantation strategy for A-
T patients exists. Conditioning regimen and donor selection are critical factors in the clinical setting of HSCT and incur 
substantial risks, especially in A-T. The aim of this study was (1) to evaluate whether different approaches of HSCT 
are feasible in regard to graft versus host response (GvHD) and sufficient concerning immune reconstitution (2) and to 
de-escalate the toxic effects of the conditioning regimen by reducing the dose of cyclophosphamide (CP). 

T cells from syngeneic, allogeneic and haploidentical donor mice were used to determine GvHD induced T cell 
proliferation in a mixed lymphocyte reaction (MLR). Atm-deficient mice were treated with CP or reduced CP in 
combination with Fludarabine (FLU) and transplanted with 5x106 CD90.2 depleted bone marrow donor cells from 
129/SvEv GFP-transfected wildtype mice (syngeneic) or from mice of the F1 generation of 129/SvEv wildtype mice 
and C57BL/6 mice (haploidentical), or from C57BL/6 mice (allogeneic). Tracking of GFP-positive donor derived cells 
was performed using flow cytometry and Atm PCR. Oxidative stress and damage were detected by a RT Profiler PCR 
Array and 8-Hydroxy-2′-deoxyguanosine. 

MLR resulted in an increased proliferation of allogeneic donor T cells compared to syngeneic and haploidentical donor 
cells. Response was lower on dendritic cells isolated from Atm-deficient mice compared to wildtype controls. In vivo 
results showed the restoration of T cells in Atm-deficient mice accompanied by a prolonged life span and through 
reduction of thymic tumors. However, allogeneic stem cell transplantation was accompanied with a higher mortality 
rate, compared to the haploidentical and syngeneic setting. Decreased antioxidative capacity and a higher DNA-
damage were seen in CP treated Atm-deficient mice. 

Haploidentical HSCT seems to be a feasible strategy for A-T. Our data provided further evidence for the high 
sensitivity against ROS-inducing agents in A-T and this fact needs to be taken into consideration in the choice of the 
host-conditioning strategy. 
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Introduction: Anti-CD20 monoclonal antibodies (mAbs) are used in the treatment of B-cell malignancies and 
autoimmune disorders. Their clinical efficacy largely relies on Natural Killer (NK) cell-mediated Antibody Dependent 
Cellular Cytotoxicity (ADCC) based on the recognition of IgG-opsonized cells by the low affinity receptor for IgG 
FcgammaRIIIA/CD16. Beside ADCC, CD16 ligation also results in production of cytokines such as IFN-gamma, which 
promotes the development of adaptive immune responses. Obinutuzumab is a glycoengineered anti-CD20 mAb with a 
modified Fc domain and enhanced affinity for CD16. Relevant for this study is our previous observation that the 
sustained CD16 ligation in optimised affinity conditions by obinutuzumab-opsonized targets enhances the capability of 
human NK cells to produce IFN-gamma in response to a subsequent stimulation with cytokine or target. 

Objectives: To identify the molecular mechanisms underlying the enhanced IFN-gamma production of obinutuzumab-
experienced NK cells. 

 
Materials & Methods: Primary human NK cells were co-cultured with biotin-loaded anti-CD20-opsonized cells, 
recovered by negative selection on streptavidin beads and analysed. 

Results: Our data show in obinutuzumab-experienced NK cells an increased IFN-gamma production in response to 
the gamma chain cytokines IL-2 and IL-15, which associates to increased miR-155 levels, but not to the upregulation 
of IFN-gamma mRNA levels. A similar trend was observed in NK cells from Chronic Lymphocytic Leukemia (CLL) 
patients upon interaction with obinutuzumab-opsonized autologous CLL. In obinutuzumab-experienced NK cells, the 
increased miR-155 expression associates to reduced levels of the miR-155 direct target SHIP-1, which acts in 
constraining PI3K-dependent signals. Moreover, downstream to PI3K, the phosphorylation status of mTOR effector, 
S6K, resulted amplified in response to IL-2 or IL-15 stimulation. Further, the treatment with mTOR inhibitor, 
rapamycin, or p110PI3Kdelta inhibitor, idelalisib, prevents the enhanced IFN-gamma response, thus highlighting the 
relevance of PI3K/mTOR pathway in the increased cytokine responsiveness. 

Conclusion: Our data unveil an unknown capability of CD16 to mediate a PI3K/mTOR-dependent NK cell priming for 
IFN-gamma production associated to the modulation of miR-155. The enhanced IFN-gamma competence may be 
envisaged in a potentiated immunoregulatory role of NK cells in a therapeutic setting. 
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Superagonistic anti-CD28 monoclonal antibodies (CD28-SA) do not require parallel stimulation of the T cell receptor 
complex to fully activate T cells. While CD28-SA treatment of mice with autoimmune/inflammatory diseases led to 
CD4+ Foxp3+ regulatory T cell (Treg)-mediated protection, healthy human volunteers injected with saturating amounts 
of CD28-SA (100 µg/ kg BW) developed a severe cytokine release syndrome (CRS) due to activation of effector/ 
memory CD4+ T cells. Apart from the relatively increased suppressive potency of Treg from mice compared to 
humans, it has so far been unclear whether the lack of a true memory CD4+ T cell compartment in cleanly housed 
mice or a general unresponsiveness of mouse effector/ memory CD4+ T cells explains the failure of mouse models to 
predict CD28-SA-induced CRS in humans. We, therefore, transferred in vitro differentiated TCR-transgenic OT-II Th1 
cells into diphtheria toxin-treated wild-type or Treg-depleted DEREG-C57BL/6 recipient mice. Injection of CD28-SA 
into Treg-depleted recipient mice activated the transferred OT-II Th1 cells leading to the release of high amounts of 
IFNg into the circulation. Titration of CD28-SA in this model in vivo revealed that, similar to humans, about tenfold 
more CD28-SA (6 mg versus 600 µg/ kg BW) was required to escalate from minimally detectable increases in 
systemic IFNg to very high concentrations in the serum. Apart from monitoring mouse Th1 cell responses to CD28-SA 
stimulation in vivo we also defined in vitro conditions mirroring in vivo responses.  Transfer of Th1 cells into cleanly 
housed recipient mice in vivo and our novel in vitro assay will, thus, facilitate pre-clinical testing of immunomodulatory 
reagents. It will, further, help to better understand the molecular requirements for CD28-SA-mediated effector/memory 
CD4+ T cell activation in vivo. 
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Generation of a cell-based safety mechanism for CAR T cell therapy 
S. Dötsch1, M. Svec1, E. D'Ippolito1, S. Fräßle1, S. Riddell2, D. H. Busch1 
1Technical University Munich, Institute for Medical Microbiology, Immunology and Hygiene, Munich, Germany 
2Fred Hutchinson Cancer Research Center, Seattle, United States 

Introduction: Adoptive immunotherapy based on genetically engineered T cells armed with chimeric antigen 
receptors (CARs) has shown tremendous clinical success in patients with B cell malignancies. However, the high 
sensitivity of these engineered cells towards their targets also bears the risk of severe off-target toxicities. Therefore, it 
is necessary to develop strategies that improve the safety of CAR T cell therapy. In this context, especially the 
removal of transferred cells in case of adverse events can be seen as a promising approach to revert long-term CAR 
T cell related toxicities in patients who are in stable remission. 

Objectives:Hence, our goal is to develop a novel efficient cellular safeguard mechanism in order to specifically 
eradicate therapeutically transferred CAR T cells in case of developing adverse effects. This goal could be achieved 
by using a second CAR T cell (anti-CAR CAR T cell) which recognizes an additional tag introduced into the primary 
CAR construct. 

Materials & methods: For this purpose, we generated CARs targeting a short peptide-sequence (StrepTag®) 
included in the extracellular domain of anti-CD19 CARs. So-called anti-CAR CAR T cells were tested for cytokine 
release upon exposure to their target cells, as well as for their in vitro killing capacity. In vivo functionality was 
evaluated by co-injection of CD19 and anti-CAR CAR T cells first in immune-compromised RAG2/IL2rg knock-out 
mice and later in immune-competent C57BL/6 mice, where successful B-cell reconstitution was used as additional 
readout. Finally, B-cell recover was evaluated in a clinically relevant setting where anti-CAR CAR T cells were 
administered after CD19 CAR T cells in C57BL/6 mice with stable B cell aplasia. 

Results: StrepTag was first introduced into the hinge region of CD19 CARs, with no alterations of CAR functionality. 
We then engineered anti-CAR CAR-T cells which specifically recognized StrepTagged anti-CD19 CAR T cell. 
Besides, we observed that the generated anti-CAR CAR T cells released effector cytokines after stimulation with their 
target cells and showed high in vitro killing efficacies. More importantly, we found that the effector CAR T cells are 
also capable of killing their target cells in in vivo models with following successful B cell reconstitution. 

Conclusion: In conclusion, we could show the feasibility of the proposed cellular safeguard mechanism and its clinical 
relevance in reverting long-term, CAR-T cell related toxicities. 

 
P369 
Induction of anti-tumor responses via antigen targeting of dendritic cells in vivo 
L. Amon1, C. Lehmann1, A. Baranska1, G. Heidkamp1, L. Heger1, J. Lühr1, A. Hofmann1, F. Nimmerjahn2, D. Dudziak1 
1University Hospital Erlangen, Department of Dermatology - Laboratory for DC biology, Erlangen, Germany 
2Friedrich-Alexander-Universität Erlangen-Nürnberg, Department of Genetics, Erlangen, Germany 

Multiple groups have shown that antigen targeting by using recombinant antigen-conjugated antibodies against 
different endocytic receptors specifically expressed on DCs is an excellent method to trigger and modulate immune 
responses in vivo. By taking advantage of the subset-specifically expressed endocytic C-type lectin receptors DEC205 
present on splenic CD8+ DCs or DCIR2 on CD11c+CD8- DCs, it is possible to predominantly trigger antigen-specific 
CD8+ or CD4+ T cell responses, respectively. By this targeting approach the survival of tumor challenged mice is 
prolonged accompanied by a reduced tumor growth. Recently, we demonstrated FcγRIV, present on both classical 
DC subsets in murine spleen, to be effective in the induction of concomitant CD8+ and CD4+ T cell responses. In this 
project, we focus on two central aspects: 

Potential of FcγRIV targeting: Even though this receptor is expressed on an array of immune cells, the induction of 
immune responses by targeting of FcγRIV is solely dependent on DCs. Since this receptor is found on both, CD8+ 
and CD8- DCs, and induced potent T cell responses, we set out to determine, if the targeting of this receptor is 
superior compared to targeting approaches via DEC205 and DCIR2 in murine tumor models in vivo. 

Mechanism of tumor protection by DCIR2 targeting: Antigen delivery via DEC205 induces CD8+ T cells capable of 
killing tumor cells directly. In contrast, DCIR2 targeting triggers only minor T cell responses in naïve mice. In the 
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current project, we want to obtain mechanistic insights in the anti-tumor responses induced by DCIR2 targeting. We 
hypothesize that the minor induction of CD8+ T cells by DCIR2 targeting is sufficient to kill a small number of tumor 
cells. As a consequence, other tumor specific antigens are released and trigger de novo immune responses (CD8+ T 
cells and/or antibodies), which can in turn explain the observed protection. To investigate this, we are using several 
tumor cell lines to study cross-reactivity and the tumor-associated-epitope spreading after the initial immune response. 
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Establishment of a vaginal HPV16 E6+/E7+ tumor model in MHC-humanized A2.DR1 mice 
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Introduction: We recently demonstrated the therapeutic efficacy of amphiphilic peptide vaccinations in a 
subcutaneous HPV16 (human papillomavirus 16) tumor model in MHC-humanized A2.DR1 mice. The mucosa, where 
HPV infections naturally occur in humans, is more difficult to access for T cells than the subcutis. To better mimic the 
situation in patients, we now aim to establish the tumor model in the anogenital mucosa. This orthotopic location will 
allow for a more detailed understanding of the requirements for successful therapeutic HPV16 vaccination. 

Objectives: The desired tumor model has to express the vaccination target proteins HPV16 E6 and E7, which also 
cause cell immortalization. Moreover, an activated oncoprotein is required for tumorigenicity and luciferase for tracking 
of tumor growth. For this project, we follow two paths: first, we adapted our HPV16-positive tumor model PAP-A2 for 
the orthotopic setting and second, we developed a new tumor model based on lung cells from A2.DR1 mice. 

Materials & methods: Both cell types were transduced with HPV16 E6 and E7, transfected with luciferase and - in 
the case of the lung cells - with activated H-Ras to render them tumorigenic. The cells were tested for tumorigenicity 
subcutaneously as well as intravaginally. 

Results: Western blot analysis confirmed the expression of E6, E7 and H-Ras, and luminescence measurements 
proved luciferase expression. After validation of tumorigenicity of subcutaneously injected cells, cells were instilled 
intravaginally into A2.DR1 mice. Subsequent monitoring of the genital region revealed the growth of tumors in the 
vaginal cavity. 

Conclusion and Outlook: Once the new orthotopic tumor model is completely established in A2.DR1 mice, it will be 
used to test novel therapeutic vaccination approaches against HPV16-positive tumors in vivo and to examine 
strategies to induce the migration of tumor-reactive T cells to mucosally located tumors. This can be either achieved 
by directly inducing tissue-resident T cells on-site or to influence the migration of vaccination-induced T cells to the 
mucosa. 

Taken together, the new HPV16 E6+/E7+ orthotopic tumor model in MHC-humanized A2.DR1 mice will help to develop 
effective therapeutic HPV16 vaccinations by studying and influencing the trafficking of T cells to the mucosal tumor 
site. 
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P371 
Expansion of human CD4+ T cells in vitro by bead-bound conventional anti-CD28 monoclonal antibodies 
N. Tarek1, C. Hollmann1, J. Wohlfarth2, J. Schneider-Schaulies1, B. Schilling2, T. Kerkau1, N. Beyersdorf1 
1University of Würzburg, Institute for Virology and Immunobiology, Würzburg, Germany 
2University Hospital Würzburg, Department of Dermatology, Würzburg, Germany 

The most widely applied protocols for in vitro expansion of human T cells, including those used for immunotherapeutic 
purposes, rely on monoclonal antibodies (mAb) with specificity for CD3 and the co-stimulatory protein CD28. Anti-
CD28 mAb, with the exception of so-called superagonistic anti-CD28 mAb like TAB08 (TGN1412), are believed not to 
be able to induce full T cell activation and expansion. Here we describe a novel method using non-superagonistic, i.e. 
conventional, anti-CD28 mAb coated on Dynabeads (bead-bound conventional anti-CD28; BBC-28) capable of 
activating and expanding human CD4+ T cells in vitro. BBC-28 did not induce preferential expansion of CD4+ Foxp3+ 
regulatory T cells over Foxp3- conventional CD4+ T cells as has been observed upon superagonistic anti-CD28 mAb 
stimulation of human CD4+ T cells in vitro. Accordingly, BBC-28-expanded human CD4+ T cells fully retained the 
capacity to proliferate and produce effector cytokines in response to clinically relevant recall antigens. Currently, we 
are testing the impact of BBC-28 stimulation on the cytotoxic activity of human CD4+ and CD8+ T cells against cancer 
cells focusing on malignant melanoma. Molecularly, we noted that the activity of the acid sphingomyelinase (ASM) 
catalyzing cleavage of sphingomyelin into ceramide and phosphocholine provides a cue regarding the form of 
signaling required for conventional anti-CD28 mAb to induce T cell proliferation: Conventional anti-CD28 mAb in 
solution induced a strong increase in enzymatic activity of the ASM, while immobilizing these antibodies on beads 
(BBC-28) prevented induction of ASM activity. This study was supported by grants from the DFG (FOR2123/P02) and 
the BMBF (031L0156C). 

 
P372 
TCR:pMHC koff-rate as a functional parameter for selecting T cell receptors with therapeutic value for 
adoptive cell therapy 
E. D'Ippolito1, M. Effenberger 1, K. Schober 1, A. Hochholzer 1, F. Graml 1, T. Müller 1, D. H. Busch 1,2 
1Technische Universität München, München, Germany 
2German Center for Infection Research (DZIF), Munich, Germany 

Question: Clinical success of adoptive cell therapy (ACT) with TCR-engineered T cells is still limited by the restricted 
number of available TCRs. Besides some difficulties to access relevant tumor sites, the spatiotemporal distribution of 
tumor-specific T cells in patients is still unknown. Peripheral blood of healthy donors, instead, represents a more 
reliable source as it is accessible and the antigen unexperienced TCR repertoire should contain T cells for any antigen 
specificity. However, naïve antigen-specific T cell populations are of low frequency and contain a substantial fraction 
of T cells with low avidity TCRs. Our aims are therefore i) to develop a workflow for reliable isolation and extraction of 
TCRs from the naïve repertoire and ii) to evaluate TCR structural avidity as a predictor of TCR functionality. 

Methods: Antigen-specific CD8+ T cells are single cell sorted according to pMHC multimer staining. After short-term 
feeder-free expansion, antigen specificity and TCR structural avidity of single-cell derived clones are analyzed by 
pMHC multimer re-staining and TCR:pMHC koff-rate measurement, respectively. Paired TCR-α and TCR-β chains of 
candidate clones are sequenced and the full TCR finally re-expressed in T cells for functional validation (i.e. cytokine 
release upon antigen stimulation and koff-rate). 

Results: For proof-of-concept, we screened naïve-like T cells from an HLA-A*02 yellow fever (YFV) vaccinated 
healthy donor for TCRs against the A2/YFV-NS4b212-22 epitope; as expected, most of the re-expressed TCRs 
showed high avidity and functionality. Assessing the naïve repertoire of HLA-A*02 healthy donors, high avidity T cells 
could be obtained with specificity for the tumor associated antigen (TAA) A2/MART1 (A27L)26-35, in accordance with 
limited thymic presentation of the antigen. On the other side, among the TCRs isolated from populations specific for 
the thymically presented TAA A2/Her2/neu369-377 only one functional TCR was successfully identified. Furthermore, 
we were also able to identify neo-antigen specific TCRs from extremely rare populations, such as T cells specific for 
the tumor suppressor antigen A2/RNF43. Remarkably, TCR koff-rate predicted T cell functionality. 

Conclusions: In conclusion, isolation of TCRs valuable for ACT from rare antigen-specific CD8+ naïve T cells is 
feasible and the TCR:pMHC koff-rate is a reliable parameter for screening of functional TCRs. 
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P373 
Enhancement of early human B cell development by JAK inhibition 
I. Janowska1, J. Thiel1, N. Venhoff1, A. Troilo1, N. Frede1, M. Erlacher2, M. Kunze3, R. Lorenzetti1, J. Staniek1, T. 
Schleyer1, C. Gläser1, R. Voll1,4, M. Rizzi1,4 
1University Medical Center Freiburg, Department of Rheumatology and Clinical Immunology, Freiburg, Germany 
2University Medical Center Freiburg, Clinic for Pediatrics and Juvenile Medicine, Freiburg, Germany 
3University Medical Center Freiburg, Gynecology Department, Freiburg, Germany 
4University Medical Center Freiburg, Center for Chronic Immunodeficiency, Freiburg, Germany 

Background: JAK inhibition treatment with tofacitinib modulates the signaling of several cytokines involved in 
lymphocytes development and activation and has been proved to be effective in Rheumatoid arthritis (RA). Severe 
combined immunodeficiency patients with JAK3 or common γ chain mutations show defective B cell activation and 
memory formation. Hence, tofacitinib treatment may directly impact B cell function.  

B cells develop from HSC. Mouse B cell development depends on IL-7 signaling, in human on pre-B cell receptor 
signaling. Though several cytokines play a role in the regulation of early B cell development. Hence the impact of JAK 
inhibition on early B cell development needs to be studied. 

Objective: To assess the impact of JAK inhibition on early B cell development in vitro. 

Methods: We used an in vitro model in which CD34+ cells isolated from cord blood are cultivated subsequently in 
SCF, FLT3L and IL6, then SCF, Flt3L and IL7 and finally in cytokine-free medium. The culture reproduces all stages 
of development from common lymphoid progenitors to immature B cells. We performed the culture in the presence of 
100 nM tofacitinib. 

Results: Tofacitinib treatment enhances commitment into B cell lineage from CD34+ cells and leads to increased 
numbers of pre-B and immature B cells in comparison to untreated cells. In presence of tofacitinib the expression of 
lineage specification and commitment transcription factors occurs earlier and results in enhanced commitment in the 
early phase of differentiation. Patients treated with tofacitinib show increased peripheral B cell numbers at 8-12 weeks 
after start of therapy. 

Conclusions: Our data indicate that JAK inhibition may promote early B cell development by enhancing the 
commitment of lymphoid precursors to the B cell compartment, contributing to a temporary increase in relative and 
absolute numbers of B cells in peripheral blood of treated patients. These data contribute to our understanding of 
human B cell development, prompt us to further analyze the quality of B cell output from the bone marrow in JAK 
inhibited patients, and may provide cues to understand the outcome of JAK inhibition treatment in rheumatic diseases. 

 
 
 
P374 
Short-term expansion of BK-virus-specific T-cells from immunosuppressed patients after kidney 
transplantation indicates potential for adoptive T-cell therapy 
S. Sonderegger1, C. Kaltenecker2, C. Hoffmann-Freimüller1, J. Stemberger1, N. Frank1, G. Böhmig3, R. Geyeregger1 
1CCRI St.Anna Children´s Cancer Research Institute, Clinical Cell Biology & FACS Core Unit, Vienna, Austria 
2Medical University Vienna, Department of Medicine III Division of Nephrology and Dialysis, Vienna, Austria 
3Medical University Vienna, Department of Medicine III Division of Nephrology and Dialysis , Vienna, Austria 

Introduction: Patients after kidney transplantation are continuously immunosuppressed to avoid graft rejection. As a 
consequence, patients are highly susceptible to polyomavirus BK (BKV) infections, which cause BKV-associated 
nephropathy with graft failure in up to 30% of cases. Therapeutic options are limited and mainly based on reduction of 
immunosuppression, which, however, leads to acute graft failure in about 10% of patients. Recently, an association 
between reduced BK viral load and reconstitution of BKV-specific T-cells (BKV-T-cells) were seen in patients after 
kidney transplantation, emphasizing the importance of BKV-specific immunity. 

Objectives:We aimed to verify whether BKV-T-cells derived from immunosuppressed transplanted patients with or 
without acute BKV viremia can be expanded ex vivo as a prerequisite for the adoptive transfer of BKV-T-cells.  
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Patients and Methods: For the ex vivo short-term expansion (STE), isolated mononuclear cells of 11 healthy donors 
(HD), 11 patients without (BKV-) and 11 patients with BK viral load (BKV+) were stimulated at day 0 and 6 with BKV-
specific peptide pools and with interleukin 15 at day 9. After 12 days, cell products were characterized via IFN-g-
ELISpot and intracellular staining of activation markers (such as IFN-g and TNF-α) including detailed analyses of T-
cell phenotypes via flow cytometry. Furthermore, cytolytic activity and potential alloreactivity of expanded BKV-T-cells 
against autologous and allogeneic target cells were assessed via flow cytometry.  

Results: STE revealed highly specific BKV-T-cell spot forming colonies (SFC)/105 cells) from healthy donors 
(558±138/105 cells), patients without (504±141/105 cells) and with BK viral load (501±101/105 cells) without 
significant differences between these groups. Generally in all groups, predominantly CD4+ T-cells were expanded 
(HD: 59%±9 vs BKV+: 60%±15 vs BKV-: 65%±11) compared to CD8+ T-cells (HD: 33%±6 vs BKV+: 33%±12 vs BKV-
: 27%±10) among CD3. In all 3 groups, CD8+ and CD4+ T-cells showed an effector-memory (CD62L-/CD45RA-) and 
central-memory (CD62L+/CD45RA-) phenotype, known to induce fast and long-term immunity, respectively. 
Expanded CD8+ as well as CD4+ BKV-T-cells were "polyfunctional" as determined by secretion of different cytokines 
such as IFN-g and TNF-a.  

Conclusion: Successful ex vivo expansion and characterisation of patient-derived BKV-specific T-cells is a 
prerequisite for a potential follow-up study treating patients with BKV viremia. 

 
P399 
Consistent, long-term PD1 blockade using a syngeneic, engineered anti-mPD1 antibody: Superior tools for 
consistent and more meaningful immunotherapy research 
M. Fiebig1, C. Bladen2, I. Wilkinson2 

1Absolute Antibody, Product Development, Amsterdam, Netherlands 
2Absolute Antibody, Research & Development, Wilton, United Kingdom 

Immune-checkpoint blockade has established itself as an effective cancer therapy, with anti-PD1/PDL1 and anti-
CTLA4 antibodies being used to treat diverse cancers. However, basic research into the biology underlying treatment 
response, particularly in long-term treatment, is often hampered by the quality of reagents available, as most 
antibodies used in vivo in mice are of rat or hamster origin, and are therefore immunogenic, leading to underlying 
immune activation. Anti-drug antibodies are rapidly generated against these antibodies to inconsistent responses 
within cohorts as well as gradual lack of response to the treatment. In this study, we compare the efficacy of the anti-
mouse PD1 clone RMP1-14 in its original rat IgG2a format against an engineered mouse IgG2a Fc Silent™ version at 
different doses over a period of 74 days in a non-immunogenic HEP1-6 murine hepatocellular carcinoma model. 
Syngeneic mouse IgG2a Fc Silent™ antibodies showed better dose-efficacy and more homogenous treatment 
responses. These results show how recombinant antibody engineering can be applied to improve even gold-standard 
experimental procedures, allowing researchers to gain a clearer view of in vivo biology without the artefacts induced 
by immunogenic reagents. Moreover, improvements to animal welfare, through the use of smaller injection boli and 
reduction of adverse immunological reactions, must also be considered. We conclude that, where available, 
researchers should opt to use syngeneic antibodies in in vivo applications.  

 
Figure 1 
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Selective inhibition of the transcription factor nuclear factor of activated T-cells (NFAT) in Graft-versus-Host 
disease 
S. Majumder1, F. Berberich-Siebelt1 
1University of Würzburg, Institute of Pathology, Würzburg, Germany  

Introduction: Patients suffering from hematologic malignancies are often treated with allogenic hematopoietic stem 
cells transplantation (HSCT) from a healthy donor. T cells within the graft eradicate tumor cells and thereby prevent 
tumor relapses known as graft-versus-leukemia (GvL) effect. However, donor T cells might also attack nonmalignant 
tissue of the host with life threating consequences called graft versus-host-disease (GvHD). To prevent and treat 
GvHD, patients receive cyclosporine A or tacrolimus, which not only often cause severe adverse effects, but also 
interfere with the anticipated GvL. Both drugs inhibit the phosphatase calcineurin, thus suppressing activation of 
'nuclear factor of activated T-cells (NFAT). Our group found that absence of one or two members of the NFAT family 
in T cells prevents harmful GvHD, but preserves the valuable GvL (Vaeth et. al. 2015) 

Objective: Instead of broad immune suppression, we aim to target individual NFAT members specifically by 
CRISPR/Cas9 in primary murine and human T cells before allogenic stem cell plus T cell transplantation and 
evaluating the edited T cells for their efficacy to mitigate GvHD while still conferring the GvL effect. 

Methods: Primary CD3 T cells from C57BL/6 mouse expressing Cas9, luciferase and CD90.1 were stimulated and 
electroporated with guide RNAs specific for NFATc1 or NFATc2. Knock out efficiency (protein loss) was measured in 
flow cytometry. Together with CD90.2 bone marrow, edited T cells will be transferred into irradiated CD90.2 BALB/c 
mice for an acute GvHD model. Weight loss, disease scoring and in vivo/ex vivo bioluminescence imaging analysis 
will be performed. 

Results: We have successfully established CRISPR/Cas9-mediated knockout in a mouse lymphoma cell line and 
primary mouse T cells with an efficiency of 80%. We have observed significant reduction in NFAT target gene 
expression for e.g. IL-2, IFN-γ and CD40L resembling T cells isolated from NFATc1 or NFATc2 deficient mice. We 
have also observed that stimulated and electroporated T cells are able to expand in vivo in the BALB/c mouse model 
and causes acute GvHD. 

Conclusion: We have successfully optimized a method to knockout individual NFAT members with 80% efficiency in 
mouse primary T cells. With this, the project will allow us to explore the possibility of specific NFAT deletion in donor T 
cells ahead of HSCT for the benefit of patients with hematologic malignancies, preventing GvHD, while maintaining 
GvL. 
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SpotMix™ peptide pools – a new approach for rapid antigen target identification 
M. Eckey1, A. T. Teck1, P. Holenya1, J. Zerweck1, N. Kolls1, T. Knaute1, U. Reimer1, H. Wenschuh1, F. Kern1 
1JPT Peptide Technologies, Berlin, Germany 

Introduction: Enhancing specific immune responsiveness by vaccination is a therapeutic approach to treat infectious 
diseases and cancer. Its success, however, depends on the identification of suitable target antigens and epitopes. 
Stimulation with proteins or whole protein-spanning, overlapping peptide pools (PepMixTM) has been successfully 
used for that purpose. However, this approach comes with a significant effort in terms of time, labor and cost, in 
particular if many potential candidate proteins have to be analyzed. 

 
Objectives: Based on a method for the highly parallel synthesis of multiple peptides in low quantities, we developed a 
novel and fast protocol which permits the production of so called SpotMixTM peptide pools that can be used in 
commonly used T-cell assays like ELISpot and flow cytometry. 

Materials & methods: We isolated PBMC from different CMV positive donors and performed ELISpot experiments to 
detect Interferon gamma (IFNg) responses upon stimulation with single peptides or peptide pools belonging to CMV 
antigen pp65 generated by different synthesis strategies. 

Results: The stimulation of PBMCs with PepMixTM and SpotMixTM peptide pools revealed comparable results. 
Furthermore, using the Matrix pooling strategy for pp65 SpotMixTM peptides we show an efficient way to identify 
distinct T-cell epitopes within pp65. 

Conclusion: The SpotMixTM peptide pools are optimal tools for various applications like antigen target identification, 
pathogen-spanning T-cell epitope discovery, immunogenicity testing or Neo-epitope prioritization, allowing assay 
implementation within a considerably shorter time frame. 

 
 
 
Regulatory and helper T cells (P375-P397) 
 
P375 
The alarmin IL-33 drives a ST2+ Treg-mediated anti-inflammatory immune response during immune-mediated 
hepatitis 
K. Neumann1, A. Ochel1, F. Heinrich1, M. Schoedsack1, G. Tiegs1 
1University Medical Center Hamburg-Eppendorf, Institute of Experimental Immunology and Hepatology, Hamburg, 
Germany 

Introduction: In patients with liver disease, serum levels of the alarmin IL-33 are elevated, indicating an 
immunomodulatory function of IL-33 in hepatic inflammation. In Concanavalin (Con)A-induced immune-mediated 
hepatitis, IL-33 is released by necrotic hepatocytes and induces immune responses by signaling through the IL-33 
receptor ST2. We have shown previously that IL-33 pre-treatment protected from immune-mediated hepatitis, 
suggesting an immunosuppressive role of IL-33 in liver disease. Objectives: Since regulatory T cells (Tregs) 
expressing ST2 respond to IL-33, we aimed at investigating the IL-33-driven ST2+ Treg response in the inflamed liver.  
 
Materials & methods: To induce immune-mediated hepatitis, mice received ConA and were analyzed 24 hours later. 
To address the immunosuppressive effect of IL-33 on disease pathology, mice were treated with IL-33 on three days 
before ConA challenge. The phenotype of hepatic Tregs was determined by flow cytometry. Tregs from IL-33-treated 
FIR-tiger mice were adoptively transferred into C57BL/6 mice, which received ConA one day later.  
 
Results: In homeostasis, the frequency of ST2+ Foxp3+ Tregs was elevated in the liver compared to the spleen. 
Hepatic ST2+ Tregs expressed higher levels of Foxp3 than ST2- Tregs and the frequencies of ST2+ Tregs expressing 
ICOS, KLRG1, CD103, TIGIT, GITR, and CTLA-4 were increased, indicating an activated phenotype of this Treg 
subset in the steady-state. Moreover, hepatic ST2+ Tregs were characterized by expression of GATA3, the epidermal 
growth factor amphiregulin, and the anti-inflammatory cytokine IL-10. In immune-mediated hepatitis, the frequency of 
ST2+ Tregs was enhanced that up-regulated expression of CD25, ICOS, CD103, TIGIT, GITR, CTLA-4, and PD-L1, 
and maintained high IL-10 expression. Moreover, ST2-/- mice developed more severe immune-mediated hepatitis, 
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despite an elevated frequency of Foxp3+ Tregs, underlining the importance of the IL-33/ST2 pathway for hepatic 
immune regulation. IL-33 pre-treatment before induction of hepatitis increased the frequency of activated hepatic 
ST2+ Tregs compared to ConA-treated mice, which was associated with reduced liver inflammation and necrosis. 
Moreover, transfer of IL-33-elicited Tregs before ConA challenge potently suppressed immune-mediated hepatitis.  
 
Conclusion: The immune regulatory function of IL-33 in immune-mediated hepatitis might be driven by expansion 
and recruitment of a highly activated Treg population expressing ST2.  
 
 
P377 
Influence of early-life perturbations on phenotype and maintenance of neonatally-generated Foxp3+ 
regulatory T cells 
J. Yang1, M. Zou1, Y. Elfaki1, J. Pezoldt1, J. Hühn1 
1Helmholtz Centre for Infection Research, Experimental Immunology, Braunschweig, Germany 

Introduction: The first wave of Foxp3+ regulatory T cells (Tregs) generated in neonates has been reported to be 
stably maintained in various organs for long-term, display a distinct phenotype compared to Tregs produced during 
adulthood and be indispensable for life-long prevention of autoimmunity. 

Objectives: As neonates are particularly susceptible to infections, we asked if infections acquired at neonatal age 
might affect the generation of the first wave of Foxp3+ Tregs, resulting in long-lasting consequences for immunological 
tolerance. 

Materials & Methods: Neonatal (day 0 old) Foxp3EGFPCreERT2Rosa26YFP mice were treated with the TLR agonists LPS 
or Poly(I:C) to mimic transient infections with bacteria or viruses, respectively. Subsequently, mice received repetitive 
injections of Tamoxifen on day 1, 4 and 7 to label neonatally-generated Foxp3+ Tregs with permanent YFP 
expression. PBS-treated littermates receiving repetitive Tamoxifen injections served as controls. At selected time 
points later in life, we analyzed the tissue distribution, stability and phenotype of neonatally-generated Foxp3+ Tregs 
by flow cytometry. 

Results: In both TLR agonist- and PBS-treated mice neonatally-labeled YFP+ Tregs preferentially accumulated in 
non-lymphoid when compare to lymphoid organs. Yet, one or three weeks after birth barely any differences between 
the tested groups were observed regarding thymic Treg development as well as maintenance in peripheral lymphoid 
and non-lymphoid organs. Surprisingly, at later time points (six and twelve weeks after birth) the frequency of YFP+ 
Tregs in both lymphoid and non-lymphoid organs decreased significantly in TLR agonist-treated mice when compared 
to PBS-treated controls. This decrease was not due to a loss of Foxp3 stability as similar frequencies of Foxp3+ cells 
were observed among YFP+ cells between the tested groups. However, substantial differences regarding the 
expression of tissue-residency markers like KLRG1, CD69 and ST2 as well as markers for effector Treg subsets like 
T-bet, Gata3, CD44 and CD25 were found. 

Conclusions: Together, our study demonstrates that early-life perturbations alter the phenotype of neonatally-
generated Tregs in the adult phase, suggesting that infections acquired at neonatal age might have long-lasting 
consequences for immunological tolerance, prevention of autoimmunity and other non-canonical functions of tissue-
resident Tregs. 

 
P378 
T cell intrinsic and DC-mediated effects of PARP-1 in Foxp3 Treg versus Th17 cell differentiation 
F. Novelli1, C. Pioli1 
1ENEA, Health Protection Technologies, Rome, Italy 

Introduction. PARP-1 (poly(ADPribose)polymerase-1) is an enzyme involved in DNA damage detection/repair, 
inflammation and cell death. Recent findings, including ours, unveiled the role of PARP-1 in lymphocyte activation and 
differentiation. PARP-1KO mice are resistant to the induction of several inflammatory/immune-mediated diseases 
while PARP inhibitors reduce the disease burden in colitis, EAE, rheumatoid arthritis and allergy. 

Objectives. To understand the role of PARP-1 in the balance between effector and regulatory T cell differentiation 
and response. 
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Materials & methods. Naïve CD4, Treg and dendritic cells (DC) were purified by immunomagnetic sorting from WT or 
PARP-1KO C57Bl/6 mice and stimulated with anti-CD3/CD28 in the presence of TGFb1 and/or IL2 and/ or IL6. mRNA 
were analyzed by RT and real time PCR; cell phenotype by flow cytometry with surface/intracellular/intranuclear 
staining. RAG2KO recipient mice and WT vs PARP-1KO congenic mice were used in bone marrow chimera 
competitive assays. 

Results. We had found that PARP-1KO mice display increased number of regulatory CD4+Foxp3+ T cells (Tregs) in 
central as well as peripheral lymphatic organs compared with WT controls. PARP-1KO Tregs were functional as 
assessed both in vitro and in vivo. While in a chimera competitive assay PARP-1KO thymocytes generated higher 
numbers of Tregs compared with WT cells, we wondered whether conversion of naïve CD4 cells to inducible Tregs 
(iTregs) was also affected. Purified naïve CD4 cells from PARP-1KO mice, stimulated in vitro with CD3/CD28 and 
TGFb1, expressed Foxp3 mRNA at higher levels and generated a greater number of Foxp3+ iTregs than the WT 
counterpart. Interestingly, in vitro differentiation of purified naive CD4 cells to Th17 cells, as induced by CD3/CD28, 
TGFb1 and IL-6, was not affected by PARP-1 deficiency. In peripheral lymphatic organs, conversion to Foxp3+ iTregs 
occurs upon stimulation by DCs in a tolerogenic context. Noteworthy, we found that purified WT naïve CD4 cells, 
stimulated with CD3 and TGFb1 in the presence of either WT or PARP-1KO DCs, generated comparable numbers of 
Foxp3+ iTregs. At variance, WT DCs induced a higher frequency of IL17+CD4+ cells compared with PARP-1KO DCs. 

Conclusion. Altogether, these results demonstrate that PARP-1 plays an important role in the balance between 
regulatory and Th17 cell differentiation with the involvement of both CD4 T cell intrinsic and DC-mediated effects. 

 
P379 
Regulating microvesicle transport at the immunological synapse 
M. van Ham1, N. Amsberg1, J. Reinking1, L. Philipsen2, A. Müller2, J. Hühn3, B. Schraven2, L. Jänsch1 
1Helmholtz Centre for Infection Research, Cellular Proteomics, Braunschweig, Germany 
2Otto-von-Guericke University, Institute for Molecular and Clinical Immunology, Magdeburg, Germany 
3Helmholtz Centre for Infektion Research, Department of Experimental Immunology, Braunschweig, Germany 

Introduction: The immunological synapse (IS) of T cells is the organizing compartment establishing (i) the formation 
of the TCR signalling network and (ii) polarized immune responses including the release of IL-2 and transexocytosis of 
microvesicles (MVs) towards antigen-presenting cells (APCs). We and others have previously identified a unique TCR 
network assembly at the IS discriminating Tconv- and Treg cells. Furthermore, by using phosphoproteomics we 
revealed a set of nine cytoskeleton regulators that belong to the TCR signalling network and likely orchestrate signal 
component recruitment and MV transport at the T cell IS. 

Objective: This project aims to clarify the role of the newly identified cytoskeleton regulators in controlling MV 
transport at the IS of T cells. Functional studies shall focus on candidate regulators that selectively allow the 
modulation of TCR signalling and related polarized immune responses. 

Methods: The CRISPR/Cas9 technology was used to generate mutant cell lines that are now studied in T cell/B cell 
conjugates using superantigens. Microscopy and Multi-epitope cartography (MELC) analysis supports the profiling and 
identification of IS formation phenotypes and variant MV transport. Targeted proteome approaches and 
multiplex/qPCR-based cytokine profiling are used for in-depth characterization of MV contents and T cell responses, 
respectively. 

Results: We have generated four mutant T cell lines, of which we are now focussing at LIC1 and DBNL. The dynein 
motor subunit LIC1 was found to affect the spatial organization of the cSMAC and to selectively modulate the 
secretion of 2 out of in total 27 tested cytokines. DBNL alters both the cSMAC and the pSMAC without greatly 
interfering with upstream TCR signalling events. At the moment, we collect proteome data to fully understand the 
TCR-induced and LIC1- and DBNL-dependent immune responses. Furthermore, we have established and will present 
two analytical strategies to identify the MV inventory that is transexocytosed upon the conjugation of T cells with 
APCs, and that we again found to discriminate Tconv- and Treg cells. 

 
Conclusion: Cytoskeleton regulators constitute a promising target to manipulate MV transport, MV cargo and T cell 
immunity. Here, we will present and discuss first novel immune regulatory pathways for conventional T cells. 
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P380 
Imaging of regulatory T cell dynamics and interactions with conventional T cells in skin-draining lymph nodes 
K. Stricker1, D. Grabski1, A. Gessner2, U. Ritter1 
1Regensburg Center for Interventional Immunology (RCI), University Medical Center Regensburg, University of 
Regensburg, Institute of Immunology, Regensburg, Germany 
2University Hospital Regensburg, Institute of Clinical Microbiology and Hygiene, Regensburg, Germany 

Regulatory T (Treg) cells expressing the transcription factor Foxp3 are pivotal for the maintenance of immune 
homeostasis and tolerance.This hypothesis is underlined by the fact that several autoimmune and inflammatory 
pathologies in humans are associated with functional defects in Treg cell populations. Animal models also revealed 
that depletion of Treg cells leads to allergic disease or autoimmune responses that are accompanied by uncontrolled 
lymphoproliferation, for example of Foxp3-negative conventional T cells (Tconv). There exists already brilliant two-
photon imaging data, visualizing a contact between Treg and Tconv cells in in skin-draining lymph nodes (SDLN) of 
ovalbumin (OVA) immunized mice. 

Based on experimental limitations, it is not fully understood whether resting or proliferating Treg cells interact with 
Tconv cells within distinct micro-compartments of SDLNs. In order to clarify this aspect, we used the experimental 
model of leishmaniasis. In this model, parasite-derived antigens are presented by lymph node-homing cutaneous 
dendritic cell (DC) subsets. In contrast to OVA-immunization models, experimental leishmaniasis is suitable to 
characterize adaptive immunity to skin-derived antigens during an inflammatory driven immune response. Thus, basic 
immunological questions concerning the development and maintenance of T cell subsets within SDLNs can be 
answered. 

SDLNs of infected C57BL/6 mice were analyzed at day 10 after infection. Software-based multicolor histo-cytometry 
studies were performed to highlight cellular rendezvous in situ. As expected, we were able to detect proliferating Treg 
cells within the paracortex of the SDLNs. However, detailed cell-cell-neighborhood analysis revealed that proliferating 
Treg cells exclusively form cluster with expanding Tconv cells. Such clusters of proliferating Treg and Tconv cells are 
formed in delineated regions around antigen-presenting DCs. Continuing imaging flow cytometer analysis supported 
the concept that proliferating Treg cells can form specialized immunological synapses with Tconv cells of distinct 
subtypes, indicating a high level of immune regulation. 

Our data therefore support the concept that proliferating Treg cells interact preferentially with primed Tconv cells 
within dedicated cell clusters. 

 
P381 
FOXO4 and AHR control a stress-induced immune-mediated host protection via secretion of IL-22 
J. Thomas1, M. Quaranta2, L. Krause3, A. Atenhan1, J. Buters1, C. Ohnmacht1, R. de Jong1, C. Schmidt-Weber1, S. 
Eyerich1 
1Helmholtz Center Munich, Center of Allergy and Environment, Munich, Germany 
2Technical University of Munich, Department of Dermatology, Munich, Germany 
3Hemholtz Center Munich, Institute of Computational Biology, Munich, Germany 

Introduction: Epithelial barrier integrity is of outermost importance to protect the human body from external harm. To 
ensure this protection, defense mechanisms against pathogens are needed, but at the same time the initiation of 
repair mechanisms following inflammation induced tissue damage is crucial. One of the key cytokines involved in 
tissue regeneration is interleukin (IL)-22. During inflammation, cells capable of IL-22 production are recruited into 
barrier organs to restore inflammation mediated barrier damage. The aryl hydrocarbon receptor (AHR) has been 
described to regulate IL-22 expression in T cells. Previous results from our group indicated that another transcription 
factor belonging to the Forkhead box O (FOXO) family, FOXO4, is expressed in human T cells. 

Objectives: FOXO4 has been mainly described as tumor suppressor and regulator of senescence and longevity. In 
line with this, Foxo4 mRNA is expressed in various tissues at low level and downregulated in most tumors. FOXO4 
mRNA and protein have been detected in mouse CD4+ T cells and our group could assign FOXO4 expression to 
human T cells of the Th22 subset. Despite this, a role of FOXO4 in shaping T cell phenotype and function has not 
been performed so far. 
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Methods:We used a lentiviral transduction system to modify FOXO4 expression in CD4+ effector T cells and in naïve 
T cells that were subsequently cultured under Th22 polarizing conditions. FOXO4 expression was evaluated by qRT-
PCR and western blot analysis. Cytokine secretion of restimulated T cells was assessed by ELISA. Protein-protein 
interactions were analyzed by Co-Immunoprecipitation. Further, a scratch assay was performed to assess the role of 
FOXO4 mediated IL-22 secretion in wound healing. 

Results: FOXO4 expression is induced during in vitro differentiation of Th22 cells. Moreover, IL-22 secretion of vitro 
differentiated Th22 cells overexpressing FOXO4 was increased while FOXO4 knockdown in these cells led to 
decreased IL-22 secretion. Further, we showed that IL-22 secretion was co-dependent on AHR. A physiological role of 
FOXO4 dependent effects in IL-22 secretion was confirmed by scratch assays showing decreased artificial wound 
healing with supernatants from FOXO4 deficient T cells. 

Conclusion:Here, we now show that oxidative stress and pro-inflammatory cytokines stabilize FOXO4 expression in 
human T cells allowing cooperation with AHR to regulate IL-22 in effector cells and differentiating naïve T cells. 

 
P382 
CD4+ Foxp3+ regulatory T cell-mediated immunomodulation by pharmacological inhibition of the acid 
sphingomyelinase in humans 
T. Wiese1, F. Dennstädt1, C. Hollmann1, S. Stonawski2, C. Wurst2, J. Fink3, J. Seibel3, J. Rohr4, M. Buttmann5,6, A. 
Menke2,7,8, J. Schneider-Schaulies1, N. Beyersdorf1 
1University, Institute for Virology and Immunobiology, Würzburg, Germany 
2University Hospital , Department of Psychiatry, Psychosomatics and Psychotherapy, Würzburg, Germany 
3University, Institute of Organic Chemistry, Würzburg, Germany 
4University Medical Center, Center for Chronic Immunodeficiency, Freiburg, Germany 
5Caritas Hospital , Department of Neurology, Bad Mergentheim, Germany 
6University Hospital , Department of Neurology, Würzburg, Germany 
7University Hospital , Comprehensive Heart Failure Center, Würzburg, Germany 
8University, Interdisciplinary Center for Clinical Research, Würzburg, Germany 

Lack of acid sphingomyelinase (ASM) activity, catalyzing the cleavage of sphingomyelin to ceramide and 
phosphocholine, is associated with increased activity and frequency of Foxp3+ regulatory T cells (Treg) among CD4+ 
T cells in mice in vivo and in vitro (Hollmann et al., JI 197:3130, 2016). Therefore, blockade of ASM activity might 
constitute a new therapeutic mechanism to correct numeric and/or functional Treg deficiencies in diseases like 
multiple sclerosis or major depression. In the present study, we first performed in vitro experiments with human T cells 
from healthy human blood donors using two widely prescribed antidepressants with high (sertraline) or low 
(citalopram) capacity to inhibit ASM activity. In human PBMCs (peripheral blood mononuclear cells), similar to our 
findings in mice, we observed an increase in the frequency of Treg among human CD4+ T cells upon inhibition of 
ASM activity. Furthermore, looking into the mechanism behind this effect, we found that inhibition of ASM activity was 
associated with changes in the expression and turn-over of CTLA-4, a key inhibitory molecule expressed by Treg. We 
then assessed the effect of pharmacological ASM inhibition on human Treg in vivo by prospectively analyzing the 
composition of CD4+ T cells in patients treated for major depression. Our data show that pharmacological inhibition of 
ASM activity was superior to anti-depressants with little or no ASM-inhibitory activity in normalizing CD45RA-
CD25high effector Treg frequencies among CD4+ T cells in patients treated for depression. Moreover, correlating our 
data with the clinical response (HAMD week four < 50% HAMD upon admission), we found that an early increase in 
effector Treg frequencies among CD4+ cells during the first week of treatment identified responders. In summary, the 
frequency of (effector) Treg among CD4+ T cells in mice and humans is increased after inhibition of ASM activity 
suggesting that ASM blockade might beneficially modulate autoimmune diseases and depression-promoting 
inflammation. This study was supported by a grant from the DFG (FOR2123 project P02). 

 
P384 
Role of Histone Methylation in Foxp3+ Treg Cell Development and Autoimmunity 
M. Simonetti1, M. Jaykar1 
1Center for Molecular and Cellular Bioengineering (CMCB) DFG-Center for Regenerative Therapies Dresden, 
Research Group Molecular and Cellular Immunology/Immune Regulation, Dresden, Germany 

CD4+Foxp3+ regulatory T (Treg) cells develop both, in thymus (tTreg) and peripheral lymphoid tissues (pTreg) and 
prevent catastrophic autoimmunity throughout life. A common hallmark of Treg cell development is the induction of 
Foxp3 expression upon appropriate antigen and cytokine stimulation, with Foxp3 acting as a stabilizer/amplifier of 
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Treg cell-specific gene expression, including the Foxp3 gene itself. Besides several conserved non-coding regions 
(CNS1-3) that fine-tune Foxp3 gene expression, efficient DNA demethylation of CNS2 and promoters of Foxp3 targets 
are essential for the stability of a Foxp3+ Treg cell phenotype. Global mapping studies further indicated the 
establishment of a Treg cell-specific epigenetic landscape during development, but the functional relevance of such 
epigenetic regulation, in particular histone methylation, has remained poorly understood. Here, we have analyzed the 
role of two members of the H3K4 methyltransferase family, Mll1 and Mll2, in the biology of Foxp3+ Treg cells. 
Constitutive deletion of Mll1/Mll2 in adolescent BAC.Foxp3GFP-Cre x Mllfl/fl mice resulted in moderate aberrations in 
thymic and peripheral Foxp3GFP-Cre+ tTreg cell compartments. In Mll1/Mll2 double-deficient mice, peripheral 
Foxp3GFP-Cre+ tTreg cells were severely abrogated during age progression, with individual lymph nodes being 
enlarged due to increased effector T cell numbers, but immune tolerance was largely maintained by Foxp3+ Treg cells 
that escaped Mll deletion due to the lack of transgenic BAC.Foxp3GFP-Cre expression. Strikingly, heterozygous 
Foxp3-driven deletion of Mll1 & Mll2 promotes aggressive autoimmune diabetes in adult NOD BAC.Foxp3GFP-Cre x 
Foxp3IRES-RFP x Mll1/2fl/wt mice, whereby diabetes incidence strongly correlates with homozygous MHC class II I-
Ag7 expression. Ongoing studies focus on the molecular mechanisms underlying this novel function of Mll1 & Mll2 in 
Foxp3+ Treg cell development and autoimmunity. 

 
 
P385 
Role and Regulation of innate IL-1α production by Human T helper cells in health and disease 
Y. Y. Chao1,2, D. Friesier1,2, S. Heine1,2, C. E. Zielinski1,2 
1Center for Translational Cancer Research (TranslaTUM), Technical University of Munich, München, Germany 
2German Center for Infection Research, Partner site Munich, Munich, Germany 

Over the last few years Th17 cells have been recognized as major drivers of inflammatory diseases. Th17 cells also 
display heterogeneity and plasticity, which translates into distinct functions in settings of health and disease and which 
can be exploited for therapeutic purposes. Previously, we"ve identified the existence of pro-inflammatory and anti-
inflammatory human Th17 cell subsets, which differ in their ability to produce IL-10, their microbial antigen specificities 
and their priming requirements (Zielinski CE et al. Nature 2012). Novel insights indicate that the pro-inflammatory 
Th17 cell subset can also produce IL-1α, an innate danger signal and alarmin that might confer pathogenicity to this T 
cell population. The expression of IL-1α by an adaptive immune cell subset therefore prompted us to investigate its 
characteristics and regulation in detail. We found that the molecular machinery driving the Th17 cell identity is coupled 
to IL-1a expression . Surprisingly, we could demonstrate a role for the NLRP3 inflammasome for the secretion of IL-1a 
but not IL-1b. Its regulation followed different rules than those in innate immune cells. Taken together, we demonstrate 
that IL-1a represents a novel, so far overlooked effector cytokine of human Th17 cells that is regulated by an 
alternative mode of inflammasome activation. This demonstrates that innate signaling mechanisms can be adopted by 
adaptive T cells to exert pro-inflammatory functions. Future work will reveal the impact of this T cell program for 
human health and disease. 

 
P386 
Foxp3 specific activation of Nrf2 results in loss of immune tolerance 
P. Klemm1, A. Fragoulis1, C. Wruck1, A. Schippers1, N. Wagner1, T. Bopp2, K. Tenbrock1, K. Ohl1 
1Uniklinik RWTH Aachen, Aachen, Germany 
2University Medical Center of the Johannes Gutenberg University Mainz, Mainz, Germany 

Introduction: Metabolic processes, toxic insults, infections and inflammation lead to situations where pro-oxidants 
outbalance the anti-oxidative system in cells, a state of ""oxidative stress"" is reached. Oxidative stress can activate a 
variety of transcription factors, most importantly Nrf2. However, the specific function of Nrf2 in regulatory T cells 
(Tregs), the central regulators of immune homeostasis, is unclear. 

Objectives: We aimed to study how oxidative stress influences Tregs by analyzing the key transcription factor of the 
oxidative stress response - Nrf2. 

Material and Methods: Consequences of constitutive Nrf2 activation in Foxp3+ cells was analyzed with 
Foxp3creKeapfl/fl mice, T cells from Nrf2-/- mice were used to analyze consequences of a Nrf2 deletion. Mixed bone 
marrow chimeras were created to confirm Treg-intrinsic effects of Nrf2. 
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Results: A Treg specific activation of Nrf2 resulted in an autoinflammatory phenotype with enhanced effector T cell 
activation and immune cell infiltrates in the lung. Bone marrow chimeras revealed that Nrf2 activation intrinsically in 
Tregs leads to a loss of Treg mediated tolerance in vivo. Moreover, Nrf2 activation in Tregs downregulated Foxp3 
expression, but enhanced their glucose uptake and mTOR activity, thus mimicking a metabolic phenotype that is 
known to be associated with impaired lineage stability and cell functioning. 

Conclusion: We hereby demonstrate for the first time the deleterious consequences of Nrf2 activation in Tregs and 
our study therefore makes an important contribution towards a better understanding of Nrf2 mediated immune 
functions. 

 
P387 
Bach2 controls T follicular helper cells by direct repression of Bcl-6 
A. Lahmann1, J. Kuhrau1, F. Fuhrmann1, F. Heinrich2, L. Bauer1, P. Durek2, M. F. Mashreghi2, A. Hutloff1 
1Deutsches Rheumaforschungszentrum Berlin, Chronic Immune Reactions, Berlin, Germany 
2Deutsches Rheumaforschungszentrum, Therapeutic Gene Regulation, Berlin, Germany 

The generation of highly specific memory B cells and long-lived plasma cells takes place during the germinal center 
(GC) reaction and depends on help of a specialized T cell subset named T follicular helper (Tfh) cells. Consequently, 
Tfh cells are essential for inducing long-lasting immunity against pathogens, e.g. after vaccination, whereas many 
autoimmune diseases are associated with dysregulated Tfh cell numbers. Therefore, molecules regulating the 
maintenance of Tfh cells are of special clinical interest. Much about the molecular regulation of Tfh cells can be 
learned from B cells, since the transcriptional networks defining the GC B cell and Tfh cell phenotype share many 
similarities. The prime example is Bcl-6, which has a key role for both the development of GC B cells and Tfh cells. 

Another important transcription factor to maintain the phenotype of GC B cells is Bach2. Bach2 is highly expressed in 
GC B cells and cooperates with Bcl-6 to suppress expression of Blimp-1, thereby preventing terminal differentiation of 
GC B cells into plasma cells. Interestingly, next generation sequencing revealed that Bach2 is strongly downregulated 
in Tfh compared to non-Tfh cells. Ectopic overexpression of Bach2 in Tfh cells resulted in a rapid loss of their 
phenotype and subsequent breakdown of the germinal center response. 

 
To understand the underlying molecular mechanisms we performed transcriptome analysis shortly after Bach2 
overexpression. This revealed 16 potential downstream targets of Bach2 in Tfh cells, among them the signature 
cytokine IL-21, the co-inhibitory receptor TIGIT and the transcriptional repressor Bcl-6. Further analysis finally 
identified Bcl-6 as the decisive downstream target of Bcl-6. 

In stark contrast to the regulatory network in germinal center B cells, Bach2 in Tfh cells is not co-expressed with Bcl-6 
at high levels to inhibit the antagonizing factor Blimp-1. Instead, ChIP sequencing data and functional promoter 
studies revealed that Bach2 suppresses Bcl-6 by direct binding to the promoter. Using ChIP for Irf-4 we could show 
that Bach2 replaces an activating complex of Batf and Irf-4 at the Bcl-6 promoter. Thus, the transcriptional network 
regulated by Bach2 in Tfh cell is completely different from GC B cells. 

 
P388 
Expansion of regulatory T cells in a model of experimental colitis is driven by cognate antigen recognition 
L. Kopplin1, O. Pabst1 
1RWTH Aachen University, Aachen, Germany 

Introduction: Inflammatory bowel disease (IBD) is a major health burden with no effective cure and frequent need for 
lifelong treatment. The increased incidence of IBD in industrialised nations has been linked to changes in lifestyle, 
hygiene, diet and microbiota. 

Objectives: Multiple immune pathways have been implicated in IBD, in particular dysregulation of regulatory T cells 
(Tregs) in the colon. However, it is currently not understood if the suppression of inflammation by colonic Tregs 
depends on cognate antigen recognition. 

Materials and Methods: The enormous TCR repertoire complexity limits the usefulness of TCR repertoire 
sequencing in comparing patterns of clonal CD4 T cell selection between individuals. To overcome this limitation, we 
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modified the adoptive T cell transfer colitis model in mice by transferring highly similar collections of clonally expanded 
Tregs to multiple individuals. Dominant clonotypes in the colons of individual mice were identified using full repertoire 
TCRα sequencing. 

Results: Our data demonstrate that expansion of Tregs in the colon is highly dependent on TCR specificity. The Treg-
repertoire is reproducibly restricted to a few clonotypes, most of which are highly expanded in the colon. These 
dominant clonotypes are shared between different individual recipients, suggesting specificity to a common antigen. 
We are currently characterizing the specificity of these Treg clones, with particular emphasis on microbiota derived 
antigens. 

Conclusions: The combination of transferring harmonized repertoires to individuals and full repertoire TCRα 
sequencing allowed us to better understand the selection process of Tregs in the colon. Fully functional Tregs are 
selected and expanded through recognition of a common antigen. 

Our data offer new insights into the mechanisms of suppression of gut inflammation and may lead to development of 
novel therapeutic approaches for treatment of IBD. 

 
P389 
Crosstalk of intestinal stem cells and T cells 
M. Baumdick1, J. Jung1, K. Zieger1, S. M. Löbl1, M. Altfeld1, I. Königs2,3, D. Perez4, K. Reinshagen2,3, M. J. Bunders1 
1Heinrich Pette Institute, Leibniz Institute for Experimental Virology, Virus Immunology, Hamburg, Germany 
2Altonaer Children’s Hospital, Pediatric Surgery, Hamburg, Germany 
3University Medical Center Hamburg-Eppendorf, Pediatric Surgery, Hamburg, Germany 
4University Medical Center Hamburg-Eppendorf, General, Visceral and Thoracic Surgery, Hamburg, Germany 

Introduction: The human intestinal epithelial layer fulfills an important barrier function to protect the human organism 
against microbes including viral infections. Mucosal immune cells contribute to the maintenance of the epithelial 
barrier and prevention of invasive infections. The organoid technique represents a novel three-dimensional (3D) model 
system that recapitulates many physiological relevant features of the in vivo tissue and enables studies of primary 
human intestinal epithelial cells in vitro (Sato et al., Nature, 2009). However, the current organoid cultures do not allow 
for co-culture with immune cells due to different medium requirements of intestinal stem cells and T cells. 

Objectives: Establishment of an intestinal organoid - T cell co-culture system to investigate the mechanisms 
underlying the crosstalk between intestinal stem cells and immune cells. 

Materials and Methods: Maintenance of stem cells in intestinal organoids depends on specific niche factors. To set 
up the co-culture system, we first investigated whether the organoid medium and its individual components interfered 
with T cell survival and proliferation. 

Results: We observed that intestinal T cells were able to proliferate in T cell and organoid medium and exhibited 
similar survival rates. In contrast, peripheral blood T cells cultured in intestinal organoid medium showed comparable 
survival rates as in normal T cell medium, but their proliferation was drastically reduced. When investigating the effect 
of individual components of the organoid medium on peripheral blood T cell performance we identified the p38 
inhibitor SB202190 as a component that negatively affected T cell proliferation. 

Conclusions: Our data show that intestinal T cells are adapted to intestinal niche factors and suggest that intestinal T 
cells can be used for co-culture experiments using intestinal organoid medium. Co-culture settings for organoids and 
peripheral blood T cells require further medium optimization to increase peripheral blood T cell proliferation. In 
general, the co-culture system of intestinal organoids and T cells will be a powerful tool to investigate their crosstalk in 
the future, providing insights in T cell responses upon bacterial or viral infection of intestinal organoids. 

 
P390 
Rolling circle translation of a circular RNA in T helper lymphocytes 
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Question: Circular RNAs (circRNAs) have gained considerable interest in the course of their re-characterization as 
endogenous RNA species which is present in various cell types including T cells. However, the function and biological 
impact of circRNAs still remain poorly understood. In this project we aim at identifying and characterizing the 
expression of circRNAs in T helper (Th) lymphocytes with a focus on molecular mechanisms of function. 

Material and Methods: Analyzing total RNA sequencing data from naive and activated murine Th lymphocytes under 
Th1, Th2 and Th17 polarizing condition, we discovered a highly abundant circRNA (circ11607907). Using circ-specific 
qRT-PCR, retroviral overexpression, immunoblotting, dCas9-VP64-mediated selective promoter activation and 
polysome profiling, we investigated the expression and molecular function of this circRNA candidate. 

Results: The circ11607907 showed high expression in naïve Th cells, which strongly decreased with T cell activation 
and is further reduced upon repeated activation of Th1 cells. The corresponding mRNA expression follows a similar 
pattern, yet with a stable intermediate expression in Th1 cells. Interestingly, one transcript variant harboring an 
alternative exon 1 resembled the drastically reduced expression upon T cell activation. Selectively activating promoter 
regions of the host gene Ikzf1 revealed specific up-regulation of the circRNA and the alternative exon 1 but not the 
protein coding mRNA upon targeting promoter 1a but not 1b. 

Dissecting the circ11607907 sequence, we found an infinite open reading frame with a potential for rolling circle 
translation. Indeed, ectopic overexpression of the circRNA in NIH 3T3 cells resulted in the expression of cryptic Ikaros 
proteins which could be abolished by mutating the start codon or introducing a stop codon. Using polysome profiling 
revealed that the endogenous circ11607907 can be detected in the polysomal fractions indicating that it also 
translated. Currently, we aim at deciphering the role of these cryptic proteins in Th cells activation. 

Conclusions: Our data suggest that in naïve Th cells and during early T cell activation circ11607907 expression is a 
controlled process based on specific transcriptional regulation and the usage of an alternative transcript. Once 
generated the circRNA can be translated into cryptic Ikaros proteins in a rolling circle fashion. Taken together, this 
points at a specific function of the circ11607907 in Th lymphocytes. 
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The role of regulatory T cells in experimental autoimmune glomerulonephritis 
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1Universitätsklinikum Hamburg-Eppendorf, Institut für Immunologie, Hamburg, Germany 
2Universitätsspital Basel, Institut für Pathologie, Basel, Germany 

Anti-glomerular basement membrane (anti-GBM) disease is characterized by antibodies and T cells directed against 
the Goodpasture antigen, the noncolla- genous domain of the �3-chain of type IV collagen [�3(IV)NC1] of the GBM. 
Consequences are the deposition of autoantibodies along the GBM and the development of crescentic 
glomerulonephritis (GN) with rapid loss of renal function. Forkhead box protein P3 (Foxp3)�regulatory T (Treg) cells 
are crucial for the maintenance of peripheral tolerance to self-antigens and the prevention of immunopathology. 

Here, we use the mouse model of experimental autoimmune GN to characterize the role of Treg cells in anti-GBM 
disease. Immunization of DBA/1 mice with �3(IV)NC1 induced the formation of �3(IV)NC1- specific T cells and 
antibodies and, after 8–10 weeks, the development of crescentic GN. 

Immunization resulted in increased frequencies of peripheral Treg cells and renal accumulation of these cells in the 
stage of acute GN. Depletion of Treg cells during immunization led to enhanced generation of �3(IV)NC1-specific 
antibodies and T cells and to aggravated GN. In contrast, depletion or expansion of the Treg cell population in mice 
with established autoimmunity had only minor consequences for renal inflammation and did not alter the severity of 
GN. 

In conclusion, our results indicate that in anti-GBM disease, Treg cells restrict the induction of autoimmunity against 
�3(IV)NC1. However, Treg cells are inefficient in preventing crescentic GN after autoimmunity has been established. 
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IFN-γ-IRF1-axis as a regulator of glucose uptake and effector cell function in Th9 cells  
D. Vogel1, M. Huber1 
1Philipps-Universität Marburg, Institut für medizinische Mikrobiologie und Krankenhaushygiene, Marburg, Germany 

Introduction: T helper 9 (Th9) cells, characterised by their Interleukin 9 (IL-9) production, are involved in antitumor 
response and in immunity against helminths. They also contribute to autoimmunity, atopic dermatitis, colitis and 
asthma. We have previously shown that the transcription factor IRF 1, which is upregulated by interferon-gamma (IFN-
γ), suppresses IL-9 production, by counteracting IRF4-driven Il9-promoter activity and histone modifications in Th9 
cells. Besides an impact on IL-9 production, IRF1 also suppressed Th9 differentiation at the genome-wide level. As 
Th9 differentiation is regulated by glucose metabolism, we speculated on the impact of IRF1 on glucose metabolism. 

Objectives: We hypothesize that the suppression of Th9 differentiation through IFN-γ-IRF1 axis could be a result of 
altered glucose uptake. Therefore, we are analysing the effect of IFN-γ-IRF1 axis on the glycolysis, on the expression 
of the important glucose transporters GLUT1, GLUT3 as well as on the glucose uptake. 

Materials and Methods: Lymphocytes from C57BL6 (WT) and IRF1 knockout (KO) mice were differentiated in the 
presence or absence of IFN-γ to Th9 cells and the expression of GLUT1 and GLUT3 transporters were analysed by 
flow cytometry. For glucose uptake we used the glucose fluorescent analogon 2-NBDG. 

Results: In comparison to IRF1KO Th9 cells, WT Th9 cells treated with IFN-γ, display a decreased glucose uptake as 
well as GLUT1 and 3 expression. Consistently, IRF1KO Th9 cells display increased glycolytic capacity as compared 
to IFN-g treated WT Th9 cells. IRF1 directly binds to Slc2a3 regulatory elements, and probably by competing with 
IRF4 suppresses glycolysis in Th9 cells. 

Conclusion: IRF1 regulates Th9 differentiation and IL-9 production by influence of glycolysis, besides a direct effect 
on the Il9 promoter. 
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2University of Bonn, Bonn, Germany 

Introduction: Malaria is caused by different Plasmodium species that can infect a variety of animals including men 
and rodents. Upon infection of the host, the parasites traverse through a complex life cycle, including a blood stage 
and a liver stage of infection. Even though the host"s immune response towards each of these stages is incompletely 
understood, CD4 T cell responses are known to play an important role in mediating immunity towards Plasmodium 
infection throughout the parasite"s life cycle. 

Objectives: This project aims to examine the evolution of an MHC II-restricted response to a novel MHC II-restricted 
epitope in Plasmodium infection of B6 mice and to further characterise the protective capacity of this specificity. 

Material & methods: To track CD4 T cell mediated immune responses, we made use of a recently discovered MHC-II 
restricted epitope that is expressed by both rodent and human Plasmodium species and is presented by the MHC II 
IAb haplotype of B6 mice. This epitope, abbreviated as YYI, is recognized by the PbT-II transgenic T cells. As a non-
infective priming of PbT-II cells an anti-Clec9A antibody is used attached to the YYI epitope. In an initial step, GFP-
expressing PbT-II transgenic T cells were injected into naïve B6 mice that were primed with Clec9A-YYI and then 
infected with PbA liver-stage parasites. 

Results: 2-Photon intravital imaging of the liver revealed formation of PbT-II cell clusters 24 hours after parasite 
challenge. These clusters mostly contained cells with a patrolling phenotype and were no longer detectable 48h after 
liver-stage parasite infection. While transfer of naïve PbT-II cells did not lead to improvement of the outcome of liver or 
blood stage infection, in vitro differentiated and activated Th1 or Th2 PbT-II cells could reduce the blood parasite 
burden and prevent pathology after Plasmodium infection. 
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Conclusion: These results highlight the potential of PbT-II cells to mediate protection against Plasmodium infection. 
Future studies will reveal, whether and how MHC-II restricted immunity operates and potentially reveal new strategies 
for effective vaccine design. 
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Spatio-temporal regulation of c-myc translation is a mechanism of diversification during CD8 T cell 
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Introduction: Asymmetric cell division (ACD) plays crucial roles in differentiation and development. In CD8 T cells, 
ACD can result in daughter cells with distinct functional cell fates. We found that during the first division of an activated 
T cell, c-Myc can sort asymmetrically in the two daughter cells. Further, asymmetric amino acid transporter 
distribution, amino acid content, and TORC1 function correlate with and influence c-Myc expression. The functional 
consequences of different c-Myc levels in activated T cells include altered proliferative potential, different metabolism, 
and distinct responses to antigen in vivo. However, it remains unclear how asymmetric assortment of this short-lived 
nuclear factor is achieved. 

Objective: During T cell activation, engagement of T cell receptors creates a synapse that rapidly recruits the 
microtubule organizing center (MTOC) of the cell directly over the contact site. We hypothesized that sustained 
polarization of cytosolic components during T cell activation direct c-Myc asymmetry. 

Methods: To visualize the translation of c-Myc we employed super-resolution (STORM) microscopy of nacent c-Myc 
peptides in association with polysomes and developed a statistical method to assess the spatial distribution of c-Myc 
translation. Using pharmacological and genetic approaches we probed signaling pathways regulating the spatial 
distribution of c-Myc translation. 

Results: Using super-resolution microscopy, we identified microtubule-associated LAMP1+ vesicles associated with 
active TORC1 that accumulate near the MTOC, resulting in polarized phosphorylation of TORC1 substrates. These 
result in the activation of translation initiation factors required for c-Myc translation, including eiF4A and eiF4B. 
Inhibition of eIF4A or TORC1 activity effectively equilibrated c-Myc levels during ACD, indicating a critical role for both 
in polarized c-Myc translation. Strikingly, we found that the association of c-Myc protein with polysomes was strongly 
correlated with proximity to the MTOC. That is, the translation of c-Myc is polarized during T cell activation, and we 
suggest that upon cell division, this polarization is responsible for delivering c-Myc protein predominantly to the 
proximal daughter nucleus. This novel process appears to influence the divergent fate of the daughter cells of the first 
T cell division. 

Conclusion: Our results raise the intriguing possibility that CD8 T cells utilize spatial regulation of protein translation 
as a mechanism of diversification following activation, and may represent a general mechanism in other forms of ACD. 
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c-Rel and IκBNS are crucial for Foxp3+ CD25− regulatory T cell precursor generation 
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Introduction: Regulatory T (Treg) cells play a key role in peripheral tolerance preventing autoimmune disorders. In 
the classical thymic Treg cell development model, TCR-mediated CD25 induction takes place in Treg cell precursors. 
Subsequently, γc-mediated stimuli lead to the differentiation of those cells in CD25+ Foxp3+ mature Treg cells. Next 
to this path, an alternative route has been proposed, in which CD25− Foxp3+ cells develop into mature CD25+ 
Foxp3+ Treg cells. Molecularly, the two components of the NF-κB pathway c-Rel and IκBNS control Foxp3 induction 
during classical Treg cell development. However, their contribution to the alternative Treg cell development route is 
unclear. 
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Objectives: To elucidate the role of NF-κB, particularly c-Rel and IκBNS, in the alternative route of thymic Treg cell 
generation. 

Materials & methods: c-Rel-deficient, IκBNS-deficient and IκBNS-c-Rel-double deficient (DKO) mice as well as 
Foxp3DTR-eGFP reporter mice were used. Ex-vivo cell analysis by flow cytometry as well as in vitro Treg cell 
maturation assays were performed in this study 

Results: We observed comparable reduction of alternative Treg cell precursors in IκBNS- deficient, c-Rel-deficient and 
DKO mice, indicating that c-Rel and IκBNS contribute to the development of those cells. Similar to conventional Treg 
precursors, we detected expression of CD122 in alternative Treg precursors. In Treg maturation assays, we noticed 
impaired CD25 induction in c-Rel-deficient cells in contrast to IκBNS and wild type cells. 

Conclusion: Both IκBNS and c-Rel are essential for Foxp3 induction during Treg development.  IκBNS is dispensable 
for CD25 expression in both Treg cell development routes. Despite CD25 absence in alternative Treg cell precursors, 
IL-2 receptor subunit beta-chain (CD122) is expressed in these cells, being responsive to γc cytokine signalling. 
Taken together, our data demonstrate that c-Rel and IκBNS are required for the generation of alternative Treg 
precursors. 
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