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S1. NMR experiments.

All the NMR spectra were recorded on a Bruker Avance-600 spectrometer (Bruker BioSpin) equipped
with a triple- resonance TCI cryo-probe with an X, y, z shielded pulsed-field gradient coil. Water proton
signal was suppressed with excitation sculpting sequence. For each molecule, 'H-1D, 1D 'H-TOCSY
(TOtal Correlation SpectroscopY, tm=60 ms), 'H-'H-TOCSY (ty,=60 ms) and 'H-'H-ROESY
(Rotational nuclear Overhauser Effect Spectroscopy, tmix=100-600 ms, spin-locking field 2.8 kHz)
spectra (Supplementary Figure S1-S5) have been recorded at a temperature of 280-285 K. For the
cyclic hexapeptides 'H-*C HSQC (Heteronuclear Single Quantum Coherence) experiments were also
performed for carbon resonances assignment; in addition '"H-13C HMBC (Heteronuclear Multiple Bond
Correlation) were acquired for c(CGisoDGRG) and ¢(GCisoDGRG). Peptides at a concentration of 1-
10 mM were prepared in 20 mM phosphate buffer, pH 6.5 (90% H,0O, 10% D,0). Free induction
decays were acquired (24-64 scans) over 5000-8000 Hz, into 2k data block for 256-512 incremental
values of the evolution time. 2D data were processed with TOPSPIN 3.2 (Bruker BioSpin GmbH,
Rheinstetten, Germany) by apodization with 90° shifted sine-bell squared window, and zero-filling in
the indirect dimension to 1k points. Peptide assignments and peak lists were generated using CcpNmr
version 2.4." The 3J(HN,Ha) and 3J°P(Ha,HB) coupling constants were obtained directly from the
resolved amide, o or B protons resonances of well digitized mono-dimensional spectra (40k points).
When possible, the methylene stereo-specific assignments were derived by comparison of the

experimental 3J coupling values and relative ROEs intensities.



S2. Supplementary Tables.
Table S1. List of NMR data used for the force field evaluation, subdivided by type (3J scalar coupling

or Chemical Shift, CS) and by molecule.

Peptide 3J-couplings Chemical Shifts T?ta
3J(HN,Ho) 3J5°P(Ha,,HB) CSc CScoa CScp CSpa CShun
CisoDGRC 4 2 6
2cC1soODGRC 6 2
¢(CGisoDGRG) 6 2 3 3 2 4 3 23
¢(GCisoDGRG) 7 2 3 3 5 3 24
¢(CphgisoDGRG) 8 2 2 1 3 2 18
Total 31 10 6 8 4 12 8 79




Table S2. Experimental 3J couplings and chemical shifts of CisoDGRC. The data used for the comparison are highlighted in bold. Peak

overlap and unresolvable multiplets are indicated with a single and double asterisk, respectively. The experimental error estimated for the 3J

couplings is 0.2 Hz.
Residue 3] couplings [Hz] Chemical Shifts [ppm]
3J(HN,Ha) 3J(Ho, HP)
(] (E] B CcSin CSwe  CSws CSw, CSws  CSue
Cl 4.6,9.7 415 291,3.15
isoD2 *k 9.6, 4.7 8.84 446  2.79,2.92
G3 7.1,5.4 8.27 3.66,3.92
R4 6.7 w* 8.34 4.16 1.63,1.69 1.51,1.51 3.05,3.05 7.08
C5 7.8 3.6, 8.6 8.61 449  2.95,3.28




Table S3. Experimental 3J couplings and chemical shifts of acCisoDGRC. The data used for the comparison are highlighted in bold.

Unresolvable multiplets are indicated with a double asterisk. The experimental error estimated for the 3J couplings is 0.2 Hz.

Residue 3] couplings [Hz] Chemical Shifts [ppm]
3J(HN,Hoy) 3J(Ho, HB)
[HZ] [HZ] B CSHac CSHN CSHa CSHﬁ CSHy CSH5 CSHS
acCl 8.7 2.6,10.3 2.07  8.37 4.63 2.69, 3.31
isoD2 8.1 10.0, 3.7 7.88 4.50 2.59, 2.86
G3 5.4,6.7 8.16 3.88,4.03
R4 5.7 wx 8.28 4.27 1.84,1.84 1.66,1.66 3.18,3.18 7.14
C5 7.1 33,104 8.24 4.37 2.94,3.23




Table S4. Experimental 3J couplings and chemical shifts of ¢c(CGisoDGRG). The data used for the comparison are highlighted in bold. Peak

overlap and unresolvable multiplets are indicated with a single and double asterisk, respectively. The experimental error estimated for the 3J

couplings is 0.2 Hz.
Residue 3] couplings [Hz] Chemical Shifts [ppm]
3J(HN,H 3J(Hao,H
([Hz] K ([gz] P csc CSeu CScp OS¢, CSco CSuv CSu CSup CSw, CSuw CSu,
Cl 8.5 44,73 176.76 57.69 28.33 8.18 471  2.94,2.97
G2 5.0, 6.2 173.62 45.92 8.45 4.12,3.87
1soD3 8.6 7.2,4.0 176.33 54.50 40.52 7.76 453  2.75,2.85
G4 * 174.80 45.48 8.47 3.91,3.87
RS * w* 177.74 56.83 30.08 27.04 43.32 8.47 4.32 1.89,1.89 1.63,1.69 3.22,3.22 7.25
G6 5.5,4.6 174.79 45.90 8.94 4.14,3.88

SI



Table S5. Experimental 3J couplings and chemical shifts of ¢(GCisoDGRG). The data used for the comparison are highlighted in bold.

Unresolvable multiplets are indicated with a double asterisk. The experimental error estimated for the 3J couplings is 0.2 Hz.

Residue 3] couplings [Hz] Chemical Shifts [ppm]
3J(HN,H 3J(HoH
([HZ’] ) ([I-?z] P) CSc CScq CScp CScy CScs CSn - CShe CSpp CSwy CSus CSpe
Gl 5.7, 6.4 174.99 45.89 8.12 3.99,4.15
C2 9.1 46,84 173.99 57.73 27.97 804 470 2.84,2.98
isoD3 7.5 10.7,3.6 175.95 54.82 39.98 826 447 278,2.89
G4 s 175.15 44.91 839 4.21,3.83
RS 4.7 o 177.64 57.37 30.18 27.06 43.4 8.59 423 183,183 1.66,1.67 3.22,3.22 7.31
G6 45,45 175.47 45.82 8.93 3.95,4.01

SI



Table S6. Experimental 3] couplings and chemical shifts of ¢(CphgisoDGRG). The data used for the comparison are highlighted in bold.

Unresolvable multiplets are indicated with a double asterisk. The experimental error estimated for the 3J couplings is of 0.2 Hz.

Residue 3] couplings [Hz] Chemical Shifts [ppm]
3J(HN,H 3J(Ha,H
( [Hz] N ([P?z] 2 CScoa CScp CScy CScs CSun CSpe CSyp CSyy CSus  CSpe

Cl 7.7 48,63 57.89 28.17 8.12 460 2.91,3.02

phg2 7.5 60.60 853  5.59 7.49 7.46

1soD3 7.6 8.6,3.2 55.13 41.46 7.81 457  2.58,2.85
G4 5.9,5.9 45.80 8.44 3.91,3.091
RS 7.6 ok 55.99 30.99 27.2 43.37 8.43 451 2.00,2.00 1.69, 1.69 3.24,3.24 7.26
Go6 4.8,4.8 46.40 8.83 3.83,4.07




Table S7. RESP atomic partial charges computed for Phenylglycine and isoAspartate. Equivalent

atoms are indicated with *.

Phenylglycine isoAspartate
Atom names  Partial Charges =~ Atom names  Partial Charges

N -0.3515 N -0.6589

H 0.2453 H 0.3423
Ca -0.0660 Ca 0.1271
Ha 0.1388 Ha 0.0597
Cp -0.0197 CB -0.0177
Cy* -0.0729 HpB* 0.0031
Hy* 0.1071 Cy 0.7753
Co* -0.1717 Oy* -0.7695
Ho* 0.1455 C 0.4700
Cz -0.1248 O -0.5650
HZ 0.1392

C 0.5367

O -0.5140

10 SI



Table S8. List of the Collective Variables (CVs) biased during the BE-META calculations for
CisoDGRC, ,.CisoDGRC and the three cyclic hexapeptides ¢(XYisoDGRG), where X and Y must be
replaced by Gly, Cys or phg. The CVs used in the clustering procedure are highlighted with a star. The
three dihedral angles associated to isoAspartate backbone are denoted as ¢'(C;.;-N;-Co;-Cpy), E(N;-Coy-
CBi-C)) and £1(Co,-CBi-Ci-Ni+p), the dihedral angles involved in the disulfide bridge between Cys a

and b are denoted as ¥ 1,(N,-Co,-CB,-Sa), %2a(Cota-CPa-Sa-Sp) and y3(CRa-Sa-Sp-CPy).

c(XYisoDGRG) CisoDGRC 2cC1SoODGRC
(9, y*)X1 (v xLx2)CL (d,u*,x1,%2)aCl1
(b,W*)Y2 (¢"E* E1%)isoD2  (¢',E*,E1%)isoD2
(¢',£*,E1*)isoD3 (¢,y*)G3 (¢, y*)G3
(¢, y*)G4 (¢, y*)R4 (9, y™)R4
(¢, y™)RS (d,x1*,%2)CS (d,x1*,%x2)CS
(¢, y*)G6 (x3)C5-Cl1 (x3)C5-,.C1

11 SI



Table S9. Set of Karplus parameters used for the back-calculation of 3J(HN,Ha) and 3Js°P(Ha, HP).

The associated error o is also reported.

Torsion (0)  Scalar Coupling 5 [°] SET A B [Hz] C[Hz] o [Hz]
[Hz]
ORIG? 7.09 -142 1.55 0.70
¢ J(HN,Hops) 60 /+60
DFT? 9.44 -1.53 -0.07 0.70

Cung et al.#? 102 -1.8 1.9 1.00
E(N-Ca-CB-C) 3Js°P(Ha,HBy;3) -120/+£0 De Marcoetal.” 9.5  -1.6 1.8  1.00
Perez et al.} 723  -1.37 240 1.00

Table S10. Estimated errors for the chemical shift predictions, as reported by the Sparta+ developer.®

Atoms
C Ca CB HN Ha
Error [ppm] 1.09 0.94 1.14 0.49 0.25

12 SI



Table S11: Comparison between experimental and back-calculated Chemical Shifts. Peptide code was assigned

according to Figure 1. Estimated errors for the chemical shift predictions are reported in Table S10.

Peptide Residue EXper[Eirl‘]ml CS  ff99sb  f9sb-ildn fP99sb* ffl4sh OPLS-AA/L OPLS-AA/Lgry CHARMM27 GROMOS-54a7
CSe 17676 17554 17535 17554 17550 17539 175.27 175.19 175.39

CSe, 5769 5881 5873 5892 5921 5846 58.55 58.61 58.72

Cl CSeq 2833 2801 2803 2803  27.62 2861 28.83 27.87 28.24
CSin  8.18 8.14 8.13 818  8.19 8.18 8.16 8.07 8.17

CSua 471 453 4.56 455 445 47 475 4.59 4.48

CSe 17774 17664 17679 17672 17678  176.64 176.73 176.78 177.21

CSe, 5683 5609 5594 5606 5618  56.60 56.75 55.94 56.39

3 RS CSq 3008 3039 3061 3061 3046 3051 30.34 30.76 3023
CSin 847 8.32 8.27 828 830 8.48 8.53 8.20 8.4

CSue 432 435 438 439 433 4.40 437 438 428

CSc 17479 17465 17483 17470 17468 17425 174.40 174.65 174.76

CSe, 4590 4547 4573 4554 4540 4480 44.83 4559 45.60

G6 cs 894 8.49 8.58 846 847 8.42 8.51 8.63 8.65
cs. 414 374 371 376 375 3.81 3.77 375 3.67

3.88 3.74 371 376 375 3.80 3.77 3.75 3.67

CSc 17499 17467 17469 17484 17468 17391 173.90 174.97 173.94

CSe, 4580 4526 4521 4529 4516 4480 44.83 44.98 45.03

Gl g 812 8.26 8.20 829 813 8.11 8.10 8.13 8.16
cs. 3.99 3.76 375 373 376 3.97 4.00 3.68 3.83

o« 415 3.76 3.75 373 375 3.97 4.00 3.67 3.83

CSc 17764 17634 17649 17640 17663 17650 176.54 176.39 176.98

CSee 5737 5615 5642 5625 5658  56.67 56.66 56.65 56.56

4 RS CSq 3008 3040 3009 3074 2998 3027 30.07 2936 30.12
CSiv 8.5 8.37 8.49 835 853 8.53 8.57 8.69 8.48

CSna 422 431 422 434 419 436 432 4.07 4.24

CSc 17547 17474 17476 17477 17467 17428 174.31 174.77 174.50

CScw 4582 4505 4506 4510 4499  44.69 44.70 44.85 45.05

G0 s 893 8.43 8.50 844 846 8.43 8.42 8.54 8.52
s, 3.95 3.76 373 378 374 3.84 3.85 372 373

« 401 3.76 373 378 374 3.84 3.85 372 373

CSe, 5599 5601 5610 5614 5638 5650 56.52 57.33 56.06

ns CScp 3099 3068 3062 3069 3038 3082 30.61 30.27 3042
CSin 843 8.29 8.32 831 838 8.47 8.49 8.63 8.33

s CSna 451 4.44 436 440 427 4.50 443 432 442
CSc, 4640 4525 4554 4548 4531  44.69 44.78 4523 45.83

Ge  CSn 883 8.40 8.54 849 846 8.33 8.39 8.51 8.66
Y 3.76 3.70 373 371 3.87 3.79 3.80 3.68

4.07 377 372 375 373 3.87 3.80 3.83 3.67

13
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Table S12. Comparison between experimental and back-calculated 3J(HN,Ha). Peptide code was assigned
according to Figure 1. The experimental and computational error estimated for the 3J(HN,Ha) couplings is of

0.2 and 0.7 Hz, respectively.

Peptide Residue 3J(HN,Ha)  ff99sb ff99sb-ildn  ff99sb* ffl4sb  OPLS-AA/L OPLS-AA/Lsyp CHARMM27 GROMOS-54a7
[Hz] ORIG DFT ORIG DFT ORIG DFT ORIG DFT ORIG DFT ORIG DFT ORIG DFT ORIG DFT
G3 7.1 59 57 54 51 59 58 54 52 42 35 5.8 55 6.1 6.1 59 5.9
54 63 62 64 63 61 61 67 67 83 87 6.8 6.8 6.2 60 538 5.5
1 R4 6.7 68 68 68 67 69 69 59 56 85 8.9 7.8 8.0 6.9 7.1 6.0 5.7
C5 7.8 77 78 79 81 79 81 70 69 76 7.7 7.5 7.6 8.3 8.6 7.5 7.5
2Cl 8.7 77 78 78 80 76 78 71 71 73 73 7.9 8.1 7.9 81 63 6.1
isoD2 8.1 78 80 81 84 79 81 73 73 67 65 6.8 6.6 8.5 88 72 7.2
) 3 54 59 57 53 50 58 57 54 52 44 38 5.9 5.7 6.1 60 5.1 4.8
6.7 58 56 59 56 58 55 64 61 81 84 6.4 6.3 6.1 59 6.0 5.7
R4 5.7 71 71 72 73 73 73 64 62 84 88 7.8 8.0 6.8 6.8 64 6.2
C5 7.1 77 79 76 17 77 79 67 66 76 7.8 7.7 7.9 8.0 8.2 73 73
Cl 8.5 75 77 75 76 74 75 65 64 75 7.5 7.7 7.8 8.0 8.4 59 5.6
KD 5.0 55 53 50 46 55 52 53 50 54 5.1 4.6 4.0 54 52 4.7 42
3 6.2 64 63 67 67 62 60 65 64 72 73 8.0 8.4 7.4 75 6.1 5.9
isoD3 8.6 77 79 80 83 79 81 69 69 65 6.3 6.5 6.3 8.2 8.5 7.7 7.8
G6 5.5 58 57 58 58 58 57 58 57 45 40 4.1 3.5 5.6 54 6.2 6.3
4.6 58 56 57 55 58 55 57 54 81 85 85 90 67 69 55 5.1
Gl 5.7 59 58 58 57 60 61 58 58 66 6.6 7.0 7.0 5.8 58 54 5.1
6.4 60 57 60 57 60 57 60 57 58 56 5.5 5.1 7.2 72 53 4.8
C2 9.1 80 83 81 84 80 83 72 72 67 66 7.2 7.2 8.6 9.1 6.1 5.8
4 isoD3 7.5 76 78 79 81 76 77 70 70 66 64 6.5 6.3 7.9 81 7.5 7.5
R5 4.7 70 71 64 63 69 69 58 56 73 73 7.0 7.1 6.1 6.1 5.6 5.1
G6 4.5 58 56 60 60 58 56 62 62 42 35 4.6 4.1 6.0 6.1 63 6.4
4.5 60 58 61 58 60 58 59 56 8.5 8.9 8.0 8.3 7.1 7.1 53 4.8
C1 7.7 71 71 73 73 73 73 67 65 68 6.7 7.0 7.0 8.1 84 54 4.9
phg2 7.5 70 69 72 72 71 70 72 72 74 74 7.8 8.0 7.6 77 6.5 6.3
isoD3 7.6 76 78 77 80 77 79 70 71 69 6.8 6.8 6.7 8.5 89 7.6 7.7
5 G4 59 60 60 61 60 61 62 58 57 46 4.1 6.4 6.4 5.9 5.9 5.9 5.9
5.9 58 56 55 51 58 56 58 55 79 81 6.0 5.8 6.0 58 5.6 5.1
R5 7.6 76 78 73 74 74 75 64 62 78 80 7.2 7.2 5.7 53 64 6.2
G6 4.8 59 58 61 61 60 59 63 63 51 46 44 3.8 6.6 6.6 6.1 6.2
4.8 57 54 56 52 56 53 55 52 75 176 8.3 8.7 5.8 57 5.1 4.6
14 SI



Table S13. Comparison between experimental and back-calculated 3Jis°P(Ho,HPB). Peptide code was assigned according to Figure 1. The

experimental and computational error estimated for the 3Js°P(Ho,HB) couplings is of 0.2 and 1.0 Hz, respectively.

Peptide 3Ji°P(Ha,HB) ff99sb ff99sb-ildn ff99sb* ff14sb OPLS-AA/L OPLS-AA/Lstp CHARMM?27 GROMOS-54a7
De De De De De De De De
[Hz] Cung Marco Perez Cung Marco Perez Cung Marco Perez Cung Marco Perez Cung Marco Perez Cung Marco Perez Cung Marco Perez Cung Marco Perez
| 9.6 7.4 6.9 63 122 113 98 8.0 7.5 68 129 120 103 28 2.7 3.0 39 3.6 38 122 113 98 6.2 5.8 5.4
4.7 4.6 43 43 38 3.6 37 38 3.6 37 39 3.7 37 125 116 100 83 7.7 7.0 3.6 34 3.6 43 4.0 4.0
’ 10.0 8.9 8.3 74 13.0 121 104 95 8.8 7.8 128 119 102 3.1 3.0 32 52 4.9 47 129 120 103 9.0 8.4 7.5
3.7 3.6 3.4 35 34 32 34 35 33 35 3.6 3.5 36 115 107 93 53 49 48 35 33 35 38 3.6 3.7
3 7.2 8.8 8.2 73 129 120 103 94 8.8 7.8 124 11,6 100 4.6 43 43 54 5.1 49 122 113 98 107 99 8.7
4.0 32 3.0 33 33 3.1 33 32 3.1 33 34 33 35 54 5.1 49 4.1 39 39 33 3.1 33 32 3.1 33
4 10.7 7.9 7.4 6.7 116 108 93 69 6.4 59 119 110 95 5.0 4.7 45 48 4.6 45 120 112 96 105 9.8 8.6
3.6 39 3.7 38 3.6 3.4 36 39 3.7 38 3.6 3.4 36 43 4.0 4.1 3.7 3.5 36 42 39 39 29 2.8 3.1
5 8.6 9.2 8.6 76 123 114 98 87 8.1 72 119 11.0 95 45 43 43 6.7 6.2 58 8.6 8.0 72 120 11.1 9.6
32 4.0 3.8 39 36 34 36 35 3.4 35 37 3.5 36 79 7.4 6.7 39 3.7 38 45 43 42 29 2.8 3.1

15 SI



S3. Supplementay Figures
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FigS1. ROESY spectrum of CisoDGRC. Expansion of: A) the amide-aliphatic, B) aliphatic-aliphatic
and C) amide-amide correlation regions of the ROESY spectrum is reported. Negative peaks (diagonal)

are represented in blue, positive cross-peaks are represented in cyan. Overlapping peaks are indicated

with an asterisk. The ROESY spectrum was recorded wusing tn, = 03 s.
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FigS2. ROESY spectrum of acCisoDGRC. Expansion of: A) the amide-aliphatic, B) aliphatic-aliphatic
and C) amide-amide correlation regions of the ROESY spectrum is reported. Negative peaks (diagonal)

are represented in blue, positive cross-peaks are represented in cyan. Overlapping peaks are indicated

with an asterisk. The ROESY spectrum was recorded wusing tn, = 03 s.
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FigS3. ROESY spectrum of c(CGisoDGRG). Expansion of: A) the amide-aliphatic, B) aliphatic-

aliphatic and C) amide-amide correlation regions is reported. Negative peaks (diagonal) are represented

in blue, positive cross-peaks are represented in cyan. Overlapping peaks and impurities are indicated

with an asterisk and a triangle, respectively. The ROESY spectrum was recorded using tyx =
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FigS4. ROESY spectrum of c(GCisoDGRG). Expansion of: A) the amide-aliphatic, B) aliphatic-
aliphatic and C) amide-amide correlation regions is reported. Negative peaks (diagonal) are represented
in blue, positive cross-peaks are represented in cyan. Overlapping peaks and impurities are indicated

with an asterisk and a triangle, respectively. The ROESY spectrum was recorded using tyix = 0.3 s.
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FigS5. ROESY spectrum of ¢(CphgisoDGRG). Expansion of: A) the amide-aliphatic, B) aliphatic-

aliphatic and C) amide-amide correlation regions is reported. Negative peaks (diagonal) are represented

in blue, positive cross-peaks are represented in cyan. Overlapping peaks and impurities are indicated

with an asterisk and a triangle, respectively. The ROESY spectrum was recorded using tyx =
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FigS6. Schematic representation of C-terminal Asparagine (left) and isoAspartic acid (right). The {(N-

Ca-CB-C) dihedral angle characteristic of isoAspartate backbone is highlighted in orange.
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Figure S7. For each force field, the ability to reproduce the experimental chemical shifts is quantified

through the y? function.
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Figure S8. y? values, estimating the ability of each force field to reproduce experimental 3J(HN,Ho)
scalar couplings, computed with both the ORIG (light gray bars) and the DFT (blue bars) sets of
Karplus parameters. The average y? values and the error bars, representing the standard errors, have
been computed adopting a Jack-Knife approach, in which the experimental data associated to one

specific molecule have been sequentially excluded as described in Material and Methods.

24 SI



Figure S9. For each force field, the ability to reproduce the experimental 3J(HN,Ho) scalar couplings,
considering all the 3J(HN,Ha) couplings (light gray bars) or excluding the 3J(HN,Ha) couplings of
isoAspartate residue (CJ(HN,Ha)*, blue bars), is quantified through the y? function. Both the ORIG
(upper panel) and the DFT (lower panel) sets of Karplus parameters have been used. The error bars
represent the standard deviation of the 2 values obtained analyzing separately the first and second

halves of each simulation, as described in Material and Methods.
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Figure S10. Experimental vs Back-calculated 3J(HN,Ha) calculated using the ORIG (upper panel) and

DFT (lower panel) set of Karplus parameters. The grey shadow indicates a deviation of +0.7 Hz from

experimental data. The r? value for linear regression of each force field is also reported.
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Figure S11. For OPLS force fields, the comparison between experimental and computational 3J(HN,
Ha) of single CP and amino acid, computed with ORIG and DFT parameters is reported in the first and

second panel, respectively. The grey shadow indicates a deviation of £0.7 Hz from experimental data.
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Figure S12. In the upper panel, representation of the Karplus relations for the 3J(Ho,HpB) scalar
coupling as a function of the E(N-Ca-CB-C) dihedral angle, according to the parametrization of Cung
et al. (gray), De Marco et al. (blue) and Perez et al. (orange). The offset =-120° has been applied for
the 3Ji°P(Ho,HB,) couplings. In the lower panel, scheme of the relationship between the most
accessible £(N-Ca-Cp-C) dihedral angles and 3J°P(Ha,,HP) scalar couplings calculated according to a)

Cung et al., b) De Marco et al. and c¢) Perez et al. parameters.
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Figure S13. y? values, estimating the ability of each force field to reproduce experimental 3J(Hao,,Hp)
scalar couplings, computed with the Karplus parameters developed by Cung et al. (light gray bars), De
Marco et al. (blue bars) and Perez et al. (orange bars) are shown in the panel chart. The average >
values and the error bar, representing the standard errors, have been computed adopting a Jack-Knife
approach, in which the experimental data associated to one specific molecule have been sequentially
excluded as described in Material and Methods. To avoid flattening of the data a zoom on the y? range

[0:10] is displayed in the lower panel.
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Figure S14. Comparison of the 3J(Ha,Hp) scalar couplings measured experimentally and back-
calculated using the Karplus parameters developed by Cung et al. (upper panel) or Perez et al. (lower

panel). The dark and light gray shadows indicate a deviation of £1 Hz and £2 Hz from experimental

data, respectively. The r? value for linear regression of each force field is also reported.
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Figure S15. Correlation between 3J(HN,Ha) scalar couplings computed with: i) AMBER ff99sb or

ff99sb-ildn force fields, left panel; and ii) OPLS-AA/ Lgtp or OPLS-AA/L force fields, right panel. All

the 3J(HN,Ha) scalar couplings have been computed using the DFT set of Karplus parameters.
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Figure S16. Correlation between 3J(HN,Ha) scalar couplings computed with the OPLS-AA/Lgrp or
OPLS-AA/L force fields, considering all the *J(HN,Ha) (panel A) or excluding the subset of couplings
related to: (B) isoAspartate, (C) the residue preceding isoAspartate, (D) the two residues preceding
isoAspartate, (E) the residue following isoAspartate, (F) the two residues following isoAspartate. The
3J(HN,Ha) scalar couplings have been computed using both the ORIG (current page) and the DFT

(next page) sets of Karplus parameters.
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Figure S17. For the OPLS-AA/L and OPLS-AA/Lgtp force fields, are reported the x? values,

estimating the ability to reproduce: i. all the experimental 3J(HN,Ha) couplings (gray bars), ii. all the

3J(HN,Ha) couplings except the ones of the residue following isoAspartate (3J (HN,Ha)#, orange bars),

iii. all the 3J(HN,Ho) couplings except the ones of the two residues following isoAspartate (3J

(HN,Ha)", blue bars). The error bars represent the standard deviation of the > values obtained

analyzing separately the first and the second halves of each simulation, as described in Material and

Methods. All the 3J(HN,Ha) scalar couplings have been back-calculated using the DFT set of Karplus

parameters.
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