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Protocol A Protocol B

Thawing at room temperature Thawing at room temperature

Centrifugation at 4°C Centrifugation at 4°C
15 min at 3’500 rpm 15 min at 11’000 rpm

Addition of 200 pL of PBS (pH=7) to 400 pL of Addition of 100 pL of of a solution TSP in D,O
supernatant (20mM) to 1000 pL of supernatant

Addition of 60 pL of a solution TSP in D,O pH adjustment by small amount of NaOH or
(20mM) HCl for reaching final pH ~ 7

Transfer of 700 pL adjusted sample in NMR
tubes
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Coded levels

Factor
Low (-1) High (+1)
Salt amount added
(mg of NaCl) 0 250
equilibrat.:ion time 10 30
(min)
sampling time (min) 15 45
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Preprocessing
- Exponential window function

- Fourier transform

- Phase correction

- Baseline correction (manual)

- TSP chemical shift referencing

- Baseline BCFR

Preprocessing
Exponential window function
- Fourier transform
- Phase correction
- Baseline correction (manual)
- TSP chemical shift referencing
- Baseline BCFR

Signals assignment Spectra alignment

Signals integration Baseline refinement

Normalization Binning

Transformation and Scaling

Multivariate analysis Trasformation and Scaling

Significant variables extraction Multivariate analysis

Significant variables extraction

| |
| |
| |
| Normalizzation |
| |
| |
| |
| |

Signals assignment
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FID - Time domain Urine spectrum before (up) and after (down) manual baseline correction
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Manual Integration Equal size Binning Adaptive Intelligent Binning
n° starting variables 40 209 533
ne of significant variables 16 126 257
9% exp. Variance for X 25.06 40.20 43.40
9% exp. Variance for Y 27.54 31.80 39.82
Optim. LV N° 2 3 4
Accuracy 83.12 £ 1.12 83.95+1.44 86.04 = 1.66
Sensitivity 83.98 +2.05 85.54+2.26 87.08 £2.20
Specificity 81.94 £2.85 81.69+1.92 84.56 =2.13
9% correct classification 82.96 + 1.86 83.61+1.37 85.82 = 1.63
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1-Signal detection

The signal of interest is a higher-order multiplet at a chemical shift of
2.45. These are complex signals that do not follow the simple rules of
"first-order splitting", such as the (n+1) number of peaks rule,
occurring when the chemical shift differences (A3) between coupled
nuclei are comparable to or less than their coupling constants (J).
From the chemical shift we can hypothesize that the signal is

generated from methylene group in a position to a carbonyl.

2 - Homonuclear correlation
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) From the TOCSY spectrum it is possible to trace all the other signals

generated by protons belonging to the same spin system as those
under examination. In the reported case, two correlations at chemical
shifts of 2.12 and 3.77 are visible as reported in the spectrum on the
side. Again, this is a higher order multiplet for the 2.12 signal, while
the 3.77 signal is difficult to observe as it is superimposed on other
signals. Peak at 2.12 could be generated by methylene protons in B
position to a hetoroatom (e.g. N,3,0); while 3.77 is characteristic shift

from a methine proton in a position to a hetoroatom.

3 -Heteronuclear correlation (HSQC)
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Contourng Incomplete

From the HSQC spectrum the first useful information that can be
obtained is that the two signals at 2.45 and 2.12 ppm are generated by
distinct methylene groups and not by vicinal protons, although from
the complexity of the signals even couplings between magnetically
non-equivalent geminal protons are plausible. The Chemical Shift
values for carbon confirm the hypothesized substitution in beta to
heteroatoms but the slight difference suggests different
substitutions. Probably the most unshielded is found in beta to an
oxygen atom while the most shielded one is in proximity of a less
electronegative atom. The last signal instead shows a correlation at

57 ppm for carbon thus confirming the direct bond with a heteroatom.
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From long-range 'H-'3C correlations several structural features are

. elucidated. The presence of two quaternary carbons resonant in the

241 40 39 38 37 36 38 34 33 32 31 35 29 28

27 26 25 24 23 22 21

2 19 18 17 T 18 14 13 12

' carboxylic acid zone, whose shift difference leads us to think that one

is a carboxylic acid at 180 ppm and the other an amide at 177 ppm
(esters are less likely among urinary metabolites). The relative
position of the methylene and methine groups based on their
respective correlations with the two terminals is also clarified. A

reasonable structure could be the one reported.
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