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CTX modification & characterization

This section reports the complete workflow we applied to modify the CTX and the UV-VIS spectra acquired

to characterize it.
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Figure S1. CTX modification and characterization. A) Workflow followed to obtain mCTX, mCTX-Cy3, and
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DmCTX. B) UV-Vis spectra of mCTX. C) UV-Vis spectra of mCTX-Cy3. D) UV-Vis spectra of DmCTX.

Equivalents of Sulfo | Equivalents of | Quantified Sulfo Quantified
Cy75 DBCO Cyanine 7.5 x CTX | DBCO x CTX
mCTX.1 12 6 2.01 1.23
mCTX.2 8 8 1.64 1.43

Table S1. Optimization of CTX functionalization conditions with Sulfo Cyanine 7.5 and DBCO with two
different experimental conditions (mCTX.1 and mCTX.2) in terms equivalents of reagents. mCTX.1 is the
condition adopted in this work.

REYV characterization

REVs were characterized accordingly to the most updated guidelines(1). In the specific, Nanoparticle Tracking
Analysis (NTA) was used to determine REV particle number and size distribution, Atomic Force Microscopy
(AFM) was used to evaluate REV morphology, and Western Blot was used to assess REV protein markers.
NTA measurements showed a monomodal size distribution, with a peak at 160 + 2.3 nm in diameter (see
Figure 1A) and a REV concentration of 1.81%10'%+ 8.8%10"! particles/mL, in agreement with what was already
observed in the literature about REVs (2,3). Correlating BCA and NTA data, we found that 2¥10° REVs
correspond to 1,06 pg of total proteins (see Figure 1B), which is compliant with the theoretical calculations by
Sverdlov and Zendrini et al.(4)’ Western Blot analysis (see Figure 1C) revealed the presence of typical REV
markers, like Alix and Annexin XI, and hemoglobin subtypes HBB and HBA, confirming the RBC origin of
our REVs. The absence of contaminants, such as Golgi-derived vesicles (GM130) or leukocyte-derived EVs
(CD45) was verified, together with the expression of CD47. This protein is often referred to as a “don’t eat
me” signal and highlights REV immune-evasion potential useful for drug delivery applications. Also, we
evaluated the expression of EGFR - the natural ligand of CTX, and we found a negligible signal. The absence
of EFGR on REVs is mandatory, as it avoids specific, undesired binding of CTX to the surface of REV during
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functionalization processes. The presence of spherical nano-objects in the size range typical of EVs dried on a
flat surface was confirmed by AFM imaging (see Figure 1D)(5). Finally, the presence of soluble protein-
contaminants in the REV preparations was assessed with the CONAN assay. The fluctuation of the
Aggregation Index (Al) (see Figure 1E) at different dilutions and the relative Al value lower than the purity
threshold indicated the presence of a negligible amount of no EV-associated soluble proteins, as previously
reported(6). All these data together confirm the high quality of our REV preparations. In particular, the
monomodal size distribution and the negligible amount of soluble proteins avoid possible interferences during
functionalization processes.
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Figure S2. REV characterization. A) The size distribution graph obtained by NTA shows a monomodal

distribution of our REVs. Data are expressed in frequency%, and the diameter bin has been selected as 20 nm.

n = 3. B) The correlation between particle count and protein content obtained by BCA assay, of the native
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REV samples, indicates the absence of soluble proteins. n = 3. C) Representative Western Blots of REVs and
RBC lysate with specific EV markers (Alix, Annexin XI), REV markers (hemoglobin a and 3, CD47), and
negative controls (GM130, CD45, and EGFR). D) Representative AFM image showing the morphological
structure of REVs as spherical nano-objects. E) In the CONAN assay, the Int-REF Al ratio defines the
threshold below which the spectral redshift is only due to the interaction between the AuNPs and the EVs. The
dotted line represents the CONAN assay threshold for soluble protein detection (<20% Al ratio means that the
soluble protein content is <0.05 pg/ul). F) Uncropped original western blots of REVs and RBC lysates with
specific EV markers, REV markers and negative controls, (related to panel C).

REY surface functionalization

The section reports 1) the size distribution determined by NTA of REVs functionalized with mCTX (fig. S3A)
and DmCTX (fig. S3B) following chemisorption and physisorption strategy and with different reaction ratios
(200, 500, 1000) ii) the estimation of the molecules of mCTX or DmCTX associated to REVs with or without
previous functionalization with PEG (fig. S3C) and iii) the calibration line used to estimate the amount of
mCTX associated to REVs (fig. S3D). The estimation confirms the need for an active DBCO to covalently
bind mCTX to azido-PEG-functionalized REVs and suggests the antifouling effect of azido-PEG on mCTX
and DmCTX corona formation.
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Figure S3. A) Size distribution obtained by NTA measurements of REVs functionalized by chemisorption
and physisorption with mCTX at different reaction ratios (200, 500, and 1000). B) Size distribution obtained
by NTA measurements of REVs functionalized by chemisorption and physisorption with DmCTX at different
reaction ratios (200, 500, and 1000). C) Quantification of mCTX and DmCTX chemisorbed or physisorbed
to REVs. D) Calibration line for the quantification of REV-associated mCTX. The line was obtained by
plotting and linearly fitting the amount of mCTX loaded on a polyacrylamide gel versus the Relative
fluorescence intensity (RFI) of the related lane (1*=0,9949).
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Figure S4: Overlay of blank-subtracted sensorgrams derived from a single cycle analysis of REVs-click-
mCTX (green), REVs-physi-mCTX (orange), and native REVs (gray) at 120, 40, 13.3, 4.4 and 1.48 pM
injected on the EGFR biosensor. White and black arrows point to the start and end of the injections,
respectively

Table S2. Kd values + S.E.M. of the Kd of the binding of the indicated protein and REVs to surface-
immobilized EGFR. Dissociation constant (Kd) values of the various interactions were calculated by steady-
state analyses of equilibrium binding by the Langmuir (viz Scatchard) isotherm binding equation performed
by the BiaEvaluation program embedded in the BIAcore X-100 instrument which operates by iterative
minimizations of chi-square. Statistics: EGF vs CTX, EGF vs mCTX: statistically different (p < 0.0044 and <
0.0041, respectively); CTX vs mCTX, REVs-click-mCTX vs REVs-physi-mCTX, REVs-click-mCTX vs
REVs-physi-DmCTX, REVs-physi-mCTX vs REVs-physi-DmCTX: not statistically different.

Kd + S.E.M. (nM) # experiments
EGF 67.3+27.8 7
CTX 1.8+0.4 13
mCTX 3.6+1.0 14
REVs no binding 2
REVs-click-mCTX 0.17+0.03 3
REVs-physi-mCTX 0.35+0.14 3
REVs-click-DmCTX > 33,000 2
REVs-physi-DmCTX 0.15+£0.004 2
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SDS-PAGE and Western blot for the characterization of the cellular models

HEK293, MDA-MB-231, and RBC homogenates were tested for the expression of EGFR through Western
blotting. Twenty pg for each homogenate sample were mixed with reducing SDS sample buffer 1X (80 mM
Tris, pH 6.8, 2% SDS, 7.5% glycerol, 0.01% bromophenol blue) supplemented with 2% [-mercaptoethanol,
boiled for 5 min at 95°C and loaded on a 10% acrylamide/bisacrylamide gel for SDS-PAGE. Proteins were
then transferred onto a PVDF membrane. The membrane was blocked with 5% fat-free milk in PBS-0.05%
Tween-20 (PBST) for 1h at 37°C and incubated overnight at 4°C with the rabbit anti-EGFR antibody (dilution
1:1000) in PBST + fat-free milk 1%. The membranes were washed three times for 10 min with PBST and
incubated for 1h with the goat anti-rabbit HRP conjugated secondary antibody (dilution 1:3000). The blot was
detected using Luminata Classic HRP western substrate (Millipore) and images were acquired using a G: Box
Chemi XX9 Imaging system.
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Figure S5. A) Representative Western Blot of Hek293T, MDA-MB-231, and RBC homogenates for
investigating the expression of EGFR. As evidenced by the image, no EGFR signal is detectable in the RBC
homogenate, while it is present in the Hek293T and MDA-MB-231 lysates. B) Representative Western Blot
of Hek293T, MDA-MB-231, and RBC homogenates for investigating the expression of GADPH as positive
control and housekeeper marker for semi-quantitative evaluation of EGFR expression. C) Relative EGFR
expression quantified in Hek293T, MDA-MB-231, and RBC. The data was obtained by normalizing the signal
of EGFR with GADPH for every cell line.
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REV-Memglow™ 488™ 488 characterization

The section contains the results of the comparison of pristine and functionalized REVs after the labeling with
Memglow™ 488 with un-labeled functionalized REVs.
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Figure S6. A) Size distribution obtained by NTA measurements of pristine REVs and functionalized by
chemisorption and physisorption labeled and unlabeled with Memglow™ 488. No major alterations of the size
distribution are noticed after the labeling with Memglow™ 488. B) Particle concentration (prt/ml) obtained by
NTA of pristine and functionalized REVs labeled and unlabeled with Memglow™ 488. A physiological loss
of nanoparticles (around 20%) due to the purification by ultracentrifugation is reported. C) Fluorescence
imaging of REVs and REVs functionalized by chemisorption and physisorption labeled with Memglow™ 488,

S8



Figure S7. In vitro REV uptake assay. Representative Z-stack image (with and without DAPI, in blue,
respectively panels A and D) of MDA-MB-231 cells captured by confocal microscopy after the treatment with
REVs-click-mCTX (labelled with Memglow 488) in presence of FBS. (scale bar, 10 um). Z-stack images were
collected at 0.2 um sections. Panel B and E, side view of the z-stack (view in the x and z plane) , panel C and
F view in the y and z plane. Images were acquired with a Zeiss LSM510 with a Plan-Apochromat 63x/1.4 Oil
DIC objective, with a 0.2% 405 nm laser for DAPI and 0.2% 488 nm for MemGlow™ 488.
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