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Figure S1) Covalent structure of the modified CME residue (see SI TableS1 for the parameters).



Figure S2) RMS difference of the individual helicies of the dimeric coiled-coil 1u0i as a function of
simulation time. Results are for the backbone (N, Ca, C, O) atoms following least squares alignment of
the backbone atoms of the individual helicies, with results presented for the helix being aligned to itself
(ie. Helix A vs Helix A) or for the second helix based on alignment to the first (ie. Helix B vs Helix A).
Results are presented for alignment to helix A (A) or helix B (B). The N- and C-terminal residues were

excluded from the analysis.
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Table S1) Additional parameters for the S-methylated cysteine (CME) residue in HEWL19. Atom types
and charges are given in upper part and torsion angle parameters are given in the lower part. The torsion
potential has the form: V, () = k, (1 + cos[ny—0,]) where k, is a force constant, §, is a phase shift, and n
the multiplicity. All other parameter values were taken from the standard C36 force-fields. Figure S1
shows the structure of the residue.

Atom CHARMM Atom Type Charge (e)
N NH1 -0.47
H H 0.31
CA CTl1 -0.07
HA HB1 0.09
CB CT2 -0.11
HB1 HA2 0.09
HB2 HA2 0.09
SG S -0.23
CD CT3 -0.11
HD1 HA3 0.09
HD2 HA3 0.09
HD3 HA3 0.09
C C 0.51
o o -0.51
ATOM 1 ATOM 2 ATOM 3 ATOM 4 k, 0,
[kcal/mol]
CT3 S CT2 CT1 0.24 180.0°
CT3 S CT2 CT1 0.37 0.0°




Table S2) Distances used for water deletion, simulation temperatures, experimental protein crystal
lattice distances and average percent changes for the lattice distances for the full unit-cell crystal
simulations.

PDB Water T(K) Crystallographic C22/CMAP C36

1D del (A)' A B C AA(%) AB AC AA  AB AC
135L  2.82 298 3859 3289 4837 146 039 358 155 151 247
3EBX 400 298 52.19 4749 2149 510 1.09 091 6.00 3.62 -0.70
1IEJG 320 100 40.83 1851 2234 -0.75 030 0.17 0.05 -0.19 0.14
1127 3.50 282 2942 4434 4920 1.72 383 1.70 2.82 213 1.17
5PTI 3.50 298 71.88 25.14 2889 -2.05 394 -0.19 -043 341 -0.79
3ICB 278 298 53.32 4394 2995 -415 087 260 -127 080 043
IBYI 285 100 72.53 47.73 61.58 -0.57 034 240 0.00 0.02 0.77

1BZP 3.10 298 36.68 30.60 6822 254 020 7.63 4.13 -1.74 10.58
Lattice parameters (A) were calculated by averaging over all snapshots at 5ps intervals within the last
35ns of the 40ns crystal simulations. 1) Water O to protein non-hydrogen distance used for the deletion
of water molecules during preparation of the crystal for MD simulations.




Table S3) Estimated uncertainty for predictions of scalar couplings from various Karplus equation
parametrizations and for predictions of chemical shifts by SPARTA+. In most cases, the RMSD
between experimental and predicted observables reported by the original authors was used (since the
same data were often used in the parameter fitting, this value of o should be considered a lower bound).
Deviations reported by Hu and Bax were absolute deviations, and have therefore been increased by 30%
to approximate mean-square deviations.' Deviations from the data of Ding and Gronenborn® and Hennig
et al.’ were computed directly from the experimental and predicted couplings in those papers. The value
of o for prediction of C’ chemical shifts is one case in which the data used in the test were not included

in the optimization of the method.*

Parameter o Source
Backbone J-Couplings
3 aNHA 091 Hz Hu and Bax'
e 0.59 Hz Hu and Bax'
Tuac 0.38 Hz Hu and Bax'
Tee 0.22 Hz Hu and Bax'
S P 0.39 Hz Hu and Bax'
Taea 0.59 Hz Ding and Gronenborn®
Tnea 0.50 Hz Ding and Gronenborn®
Tnea 0.10 Hz Hennig et al?
Side-chain J-Couplings
*Jueg (Thr) 0.21 Hz Chou and Bax’
*Jecg (Thr) 0.21 Hz Chou and Bax’
Jaeg (Ile,Val) 0.25 Hz Chou and Bax’
T (Ile,Val) 0.25 Hz Chou and Bax’
S 0.31 Hz Perez et al .’
S N 041Hz Perez et al .’
Jeons 047 Hz Perez et al .’
Juace 0.33 Hz Perez et al .’
Jnce 0.18 Hz Perez et al .’
Teco 0.36 Hz Perez et al .’
Chemical Shifts
C’ Shifts 1.09 p.p.m. Shen and Bax*




Table S4) Sidechain dihedral parameter definitions.

Residue X1 x1' %2 x2'

Ile NH1/C CT1 CT1 CT2 NH1/C CT1 CT1 CT3 |CT1 CT1 CT2 CT3

Val NH1/C CT1 CT1 CT3

Thr NH1/C CT1 CT1 OH1 NH1/C CT1 CT1 CT3 |CT1 CT1 OH1 H

Leu NH1/C CT1 CT2 CT1 CT1 CT2 CT1 CT3

Lys NH1/C CT1 CT2 CT2 CT1 CT2 CT2 CT2

Arg NH1/C CT1 CT2 CT2 CT1 CT2 CT2 CT2

Gln NH1/C CT1 CT2 CT2 CT1 CT2 CT2 CcC

Met NH1/C CT1 CT2 CT2 CT1 CT2 CT2 S

Phe NH1/C CT1 CT2 CA CT1 CT2 CA CA

Tyr NH1/C CT1 CT2 CA CT1 CT2 CA CA

Asn NH1/C CT1 CT2 CC CT1 CT2 CC NH2 CT1 CT2 CcC O
Asp NH1/C CT1 CT2A CC CT1 CT2A CC OoC

Trp NH1/C CT1 CT2 CY CT1 CT2 CY CA CT1 CT2 CY CP’]
Hsd/Hse |NH1/C CT1 CT2 CPH1 CT1 CT2 CPH1 CPHI1 |[CT1 CT2 CPH1 NR
Hsp NH1/C CT1 CT2A CPHI1 CT1 CT2A CPH1 CPH1 CT1 CT2A CPH1 NR:
Ser NH1/C CT1 CT2 OH1 CT1 CT2 OH1 H

Glu NH1/C CT1 CT2A CT2 CT1 CT2A CT2 CcC

Cys NH1/C CT1 CT2 S CT1 CT2 S HS

Ala/Gly - - - -

Pro - - - -

*Boxed parameters are shared by two or more residues; NRI (HSD), NR2 (HSE)

Atom type CT2A created for Cb atom of Glu and Hsp to differentiate those parameters from
Lys/Arg/GIn/Met and Hsd/Hse sets, respectively



Table S5) Differences in relative energy of local minima between C22/CMAP and QM calculations.

Rotamer
m tt tm tp mt mm mp pt pm PP RMSD

Alpha

Arg 294 5.12 1.65 2.77 1.54 6.40 5.57 10.70 7.74 5.72
Asn 3.68 1.75 -0.03 229 207 1.64 -0.93 3.01 -0.53 2.08
Asp 229 2.58 0.84 207  -2.66 042 040 -1.12 -3.40 203
Cys 1.23 1.15 053 -0.16 0.97 0.19 -2.23 -0.53 043 1.03
Gln 1.70 4.27 086 -0.04 0.40 2.12 -0.24 4.20 092 2.24
Glu -142 1293 733 204 451 2.03 -3.11 -1.31 451 5.61
Hsd 293 2.00 3.26 0.15 1.72 1.87 1.87 0.18 -0.68 1.93
Hse 7.33 5.06 3.81 5.30 1.28 4.09 1.11 2.74 1.06 4.08
Hsp 8.99 242 4.46 6.20 4.28 5.61 16.15 10.68 743 8.33
Ile 0.80 2.51 1.32 0.79 1.13 1.01 -0.53 -0.72 -0.87 1.21
Leu 343 3.14 1.98 0.91 0.28 0.56 0.78 0.12 0.36 1.75
Lys 3.97 6.00 1.71 3.54 1.96 7.35 603 1195 9.38 6.60
Met 0.88 4.03 152 -0.51 1.60 1.38 0.24 1.59 -2.68 1.94
Phe 1.96 2.78 144 0.17 034 -0.01 -142  -0.28 0.19 1.33
Ser 1.37 2.16 146  -0.33 0.01 0.56 299 -145 1.27 1.55
Thr 0.94 1.63 0.94 0.67 1.07 1.13 376 -1.97 0.05 1.68
Trp 1.11 0.83 0.63 100 -055 -1.16 -1.60 -1.82 -1.79 1.25
Tyr 1.73 3.12 1.80 045 0.95 0.06 -079  -0.25 0.67 1.42
Val 0.98 -0.08 1.13 0.86
AVG 247 353 1.97 1.29 0.88 1.96 0.81 1.98 1.33
RMSD 3.39 442 2.61 2.40 1.90 3.02 4.58 4.84 3.65
AVG(Alpha) 1.80
RMSD(Alpha) 3.55

Beta
Arg 0.95 2.36 1.75 1.15 1.58 3.08 1.39 3.71 2.00 2.17
Asn 0.26 -023  -037 -007 -293 -0.73 -0.76 0.45 -2.49 1.35
Asp 4.78 4.49 2.55 4.46 1.08 2.96 2.86 4.29 -0.98 345
Cys -1.79 -0.19 056 -193 -122 -1.23 -2.48 -1.82 -1.38 1.55
Gln -1.03 1.95 056 -1.08 -0.53 2.32 -1.10 1.62 0.23 1.33
Glu 033 1196 356 -0.37 3.81 8.45 -0.76 7.62 9.33 6.56
Hsd 0.60 -0.28 0.33 055 -0.20 0.06 -0.11 0.56 -1.40 0.59
Hse 3.21 2.53 3.54 4.73 1.85 2.30 3.92 3.19 1.26 3.12
Hsp 642 142 2.33 5.52 1.22 1.32 5.55 3.03 -0.45 3.69
Ile -0.25 086 -092 -024 0.00 1.42 -0.63 -0.05 042 0.69
Leu 1.39 056  -0.38 0.22 0.71 1.10 0.27 0.53 0.46 0.72
Lys 143 3.65 291 2.13 247 4.49 2.18 4.83 298 3.19
Met -1.05 216 034 -0.89 029 -1.14 -0.79 0.48 -3.12 1.44
Phe -0.27 094 -0.10 0.16 -1.24 0.09 -1.32 0.11 -0.57 0.72
Ser -2.81 -137  -0.18 -254 -1.18 -0.85 -2.03 0.20 -0.06 1.58
Thr -2.40 -1.30 005 -259 -094 -1.11 -1.82 0.21 -0.17 1.48
Trp -1.50 -126  -0.79 051 -180 -1.23 -044  -1.30 -2.39 1.38
Tyr -0.14 109 -0.22 005 -1.04 0.16 -1.45 -0.12 -0.20 0.71
Val 0.00 191 -0.20 1.11
AVG 043 1.63 0.82 0.54 0.20 1.19 0.14 1.53 0.17
RMSD 2.31 3.39 1.69 2.34 1.65 271 2.14 2.81 2.61
AVG(Beta) 0.74
RMSD(Beta) 2.46

Alphall

Arg 3.04 4.07 442 2.18 4.49 3.72 1.00 4.02 0.00 335
Asn 3.77 1.50 501 0.79 2.50 0.83 7.06 1.02 1.06 335

Asp 8.59 6.46 791 522 2.10 482 1593 1353 12.02 9.51



Cys 0.75 0.80 1.62 0.29 2.83 2.02 3.65 1.23 242 2.02

Gln 2.56 5.68 4.94 0.67 322 3.13 3.78 8.31 335 4.45
Glu 6.70 6.82 5.20 3.68 8.23 846 1448 8.29
Hsd 2.73 1.67 3.16 0.62 1.04 1.51 2.24 4.65 348 2.64
Hse 546 4.00 7.68 452 6.24 4.09 11.58 643 6.14 6.62
Hsp 4.71 -1.40 2.20 3.67 141 1.66 0.68 -4.79 -5.02 3.26
Ile 5.80 7.78 547 424 344 4.69 320 5.51 442 5.12
Leu 5.88 532 3.76 2.56 2.58 3.28 7.05 6.78 5.10 497
Lys 3.70 4.94 5.25 2.59 6.10 594 2.24 5.72 0.00 4.50
Met 3.11 9.44 4.18 2.17 2.87 2.92 3.73 7.75 451 5.08
Phe 3.30 4.76 331 2.02 1.90 2.61 5.29 5.19 5.19 3.96
Ser -0.28 1.36 364 205 148 -0.33 4.71 2.47 3.86 2.68
Thr 1.44 2.83 4.81 0.52 421 1.71 345 1.77 2.54 2.90
Trp 329 2.21 1.98 2.97 1.66 0.89 4.14 2.39 5.69 3.11
Tyr 2.79 5.16 2.55 2.29 1.61 2.48 4.68 4.82 5.58 3.82
Val 0.23 191 -1.76 1.51
AVG 3.56 392 437 2.25 291 301 5.16 507 325
RMSD 4.18 473 4.72 2.92 325 3.61 6.34 6.67 4.82
AVG(AlphaL) 3.72
RMSD(AlphaL)) 4.73
AVG(all) 2.09
RMSD(all) 3.69

Energy differences in kcal/mol. See Methods for rotamer and secondary structure definitions.

Some values were not successfully calculated due to structural clash.



Table S6) Differences in relative energy of local minima between C22/CMAP with MCSA-fitted
sidechain parameters and QM calculations.

Rotamer
m tt tm tp mt mm mp pt pm pp RMSD

Alpha

Arg 2.31 3.90 0.14 126 -048 293 4.07 6.88 5.64 3.75
Asn 2.56 4.26 144 253  -0.64 3.39 0.23 4.40 3.06 2.86
Asp -2.53 053 -09 -0.19 -197 1.29 -0.31 1.32 -0.73 1.31
Cys 1.89 1.24 0.44 1.75 2.00 0.99 0.54 1.00 2.04 1.45
Gln 2.97 385 -020 241 0.78 2.08 1.65 3.70 142 242
Glu 0.67 8.14 141 1.28 0.76 0.83 1.25 -1.23 3.62 3.12
Hsd 2.30 0.56 1.15 -0.80 0.72 0.56 3.61 0.14 -0.64 1.56
Hse 4.09 4.10 2.40 324  -031 2.04 035 1.39 1.28 2.53
Hsp 5.04 3.83 542 1.66 4.00 5.58 9.60 8.23 4.99 5.81
Ile 142 3.18 1.62 0.97 1.13 0.86 0.56 0.22 0.32 142
Leu 346 348 1.80 1.23 0.96 0.78 145 1.77 1.60 2.06
Lys 1.92 387 -047 063 -093 2.39 3.09 6.32 6.00 3.52
Met 143 399 1.26 0.84 1.76 221 092 1.56 -2.87 2.10
Phe 143 2.15 0.64 0.86 1.26 1.32 -047 091 1.47 1.26
Ser 2.20 1.64 0.65 1.79 045 -0.08 -1.04 -1.87 1.58 1.43
Thr 207 1.08 0.31 2.61 1.08 0.28 -1.28 -2.13 0.56 1.49
Trp 2.79 2.72 1.89 2.27 1.32 2.34 -0.08 1.95 1.33 2.02
Tyr 1.18 2.32 0.85 1.02 1.73 142 -0.04 093 1.85 141
Val 092 0.28 1.18 0.88
AVG 201 3.05 1.10 141 0.73 1.73 1.34 1.97 1.77
RMSD 2.51 352 1.74 1.71 1.46 2.17 2.81 344 2.78
AVG(Alpha) 1.68
RMSD(Alpha) 2.55

Beta
Arg -0.06 032 -0.56 1.07 0.99 2.05 0.66 1.52 1.28 1.11
Asn 0.21 0.78 033 -038 -0.64 0.97 -0.20 2.39 0.83 0.98
Asp 0.59 3.08 0.84 0.22 0.14 2.06 -1.14 334 -1.73 1.83
Cys -0.67  -0.15 051 -025 -062 -0.62 0.10 -0.53 0.06 0.45
Gln 0.60 203 -005 1.18  -0.67 2.61 0.28 1.12 0.39 1.27
Glu 1.26 736  -146 099 -091 5.09 145 4.54 5.77 397
Hsd -0.80 -2.13 -166 -038 -149 -1.61 0.02 -0.44 -1.10 1.26
Hse 0.80 0.55 1.34 1.99 0.08 0.52 2.20 240 1.68 1.51
Hsp 1.03 1.71 2.33 248 3.09 2.99 -0.14 1.88 -1.01 2.07
Ile 0.21 137 -049 -022 0.00 144 0.12 0.56 1.72 0.92
Leu 142 107 -0.38 0.34 1.35 1.24 0.57 1.84 1.53 1.19
Lys -0.64 057 -0.67 0.76 1.00 2.63 0.24 1.40 1.65 1.27
Met -0.49 1.87 -0.34 0.23 070  -0.66 -0.38 0.10 -3.24 1.31
Phe -0.69 0.66 -0.39 079 -0.74 0.62 -0.55 0.50 0.28 0.60
Ser -121 -170 -067 -076 -129 -093 -0.63 -0.24 -0.35 097
Thr -0.77 -1.80 -0.70 -0.84 -137 -1.50 -0.02 -0.14 -0.31 1.01
Trp -0.56 0.25 0.81 152 -040 0.89 0.79 1.51 0.38 0.90
Tyr -0.70 075 -049 064 -0.71 0.62 -0.72 0.25 0.45 0.61
Val 0.00 0.47 -1.44 0.87
AVG -0.02 092 -0.09 052 -0.05 1.02 0.15 1.22 0.36
RMSD 0.77 2.24 0.96 1.04 1.10 1.97 0.79 1.81 1.85
AVG(Beta) 045
RMSD(Beta) 1.49

Alphal

Arg 2.63 371 245 1.77 2.14 1.69 1.21 4.44 0.00 2.55
Asn 3.10 348 5.56 1.54 332 1.39 8.14 2.73 4.04 4.19
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Asp 1.12 1.54 2.85 2.53 2.48 5.20 14.25 14.23 11.90 8.15
Cys 1.08 0.68 0.98 2.34 341 2.48 5.82 191 3.69 2.92
Gln 349 5.59 3.26 3.18 327 3.85 435 7.88 2.97 4.47
Glu 5.76 0.54 6.40 0.28 7.60 9.19 17.63 8.68
Hsd 1.12 0.65 1.31 -0.82  -0.13 0.21 2.87 4.39 2.77 2.09
Hse 293 3.86 5.99 2.96 393 1.88 10.19 544 6.24 5.37
Hsp 1.47 1.01 439 -0.56 2.70 3.03 -2.50 -3.23 -3.08 2.70
Ile 5.82 7.63 5.00 4.10 3.16 4.57 3.58 6.97 5.10 5.29
Leu 5.28 5.17 3.13 2.54 333 3.50 843 8.64 543 5.47
Lys 2.37 4.30 2.22 1.33 2.18 2.60 1.40 5.39 0.00 2.85
Met 320 8.33 348 3.02 2.87 3.84 342 8.14 3.56 4.88
Phe 2.07 4.06 2.00 240 2.55 3.37 6.58 6.25 641 4.37
Ser 0.31 0.70 1.84 0.24 1.21 -0.72 5.85 1.13 399 2.53
Thr 2.37 2.29 327 2.59 344 0.94 540 0.74 3.17 3.00
Trp 344 4.01 342 3.18 325 2.90 6.64 4.98 7.08 457
Tyr 1.57 422 1.27 2.52 2.24 324 591 5.90 6.48 4.16
Val 544 391 6.15 5.25
AVG 2.87 3.60 2.94 2.29 2.61 2.87 5.60 5.75 422
RMSD 331 424 331 2.80 2.83 341 6.71 7.40 5.28
AVG(AlphaL) 3.64
RMSD(AlphaL.) 4.64
AVG(all) 1.92
RMSD(all) 3.17

Energy differences in kcal/mol. See Methods for rotamer and secondary structure

Some values were not successfully calculated due to structural clash.

definitions.
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Table S7) Differences in relative energy of local minima between C36 and QM calculations.

C36
M tt tm tp mt mm mp pt pm PP RMSD
Alpha

Arg 349 5.28 1.71 120 -0.60 271 3.94 6.84 4.66 3.89
Asn 1.36 158 -0.53 212 -0.81 1.68 -0.42 3.54 1.05 1.71
Asp -1.77 123 -048 0.80 -0.83 221 -0.73 0.61 -1.15 1.22
Cys 1.27 0.74 0.03 1.25 1.76 0.60 0.08 0.79 2.06 1.16
Gln 1.62 308 -106 -061 -202 -031 -0.87 1.73 -1.94 1.68
Glu -3.85 8.92 291  -5.06 0.38 052  -4.63 -1.04 3.13 4.23
Hsd 1.76 0.40 156  -1.23 041 0.89 1.05 0.45 -0.71 1.05
Hse 5.06 4.54 322 3.69 1.29 2.78 0.58 2.26 1.96 3.14
Hsp 432 1.99 3.99 1.52 2.81 4.52 9.02 6.85 3.11 4.80
Ile 1.46 2.72 1.37 1.31 0.97 0.84 0.69 -0.01 -0.23 1.30
Leu 3.44 3.19 1.88 0.76 0.28 0.46 0.98 0.60 0.69 1.77
Lys 334 5.60 1.36 079 -0.84 245 3.18 6.45 4.95 3.717
Met 1.57 3.69 08 -073 -036 -002 -0.29 0.06 -4.55 2.06
Phe 0.94 1.66 0.14 0.06 0.59 022  -1.57 -0.09 0.45 0.87
Ser 1.95 1.13 0.30 2.09 0.47 029  -1.05 -2.14 1.16 1.37
Thr 0.80 0.65 -0.21 2.55 1.69 1.07 -1.98 -2.08 0.52 1.50
Trp 1.40 1.74 1.33 2.81 2.50 330 -1.20 1.86 0.88 2.04
Tyr 0.88 1.96 0.51 0.37 1.20 042  -1.00 0.10 0.97 0.98
Val 0.78 4.44 1.15 2.68
AVG 1.57 2.78 1.05 0.76 0.70 1.37 0.32 1.49 0.96
RMSD 2.51 3.50 1.70 2.03 1.64 1.89 2.82 3.08 2.37
AVG(Alpha) 1.22
RMSD(Alpha) 246

Beta
Arg 1.83 2.19 1.36 0.96 0.87 1.94 1.27 2.13 1.19 1.60
Asn -036 -008 -047 -050 -220 -0.11 -0.98 0.84 -1.31 0.99
Asp 1.37 3.83 1.56 1.25 1.02 297 -1.53 249 -2.44 2.23
Cys -094  -0.10 058 -052 -054 -059 -043 -0.56 0.08 0.54
Gln -0.24 135 -061 -1.58 -3.18 002 -1.83 -0.85 -2.27 1.64
Glu -3.05 9.04 012 -525 -1.19 481 -431 4.71 521 4.84
Hsd -054  -0.66 020 -078 -1.63 -1.28 -0.77 -0.07 -2.13 1.10
Hse 2.13 222 2.87 2.74 097 1.40 2.70 2.67 1.32 222
Hsp 0.86 0.13 1.19 3.01 2.24 2.28 -0.24 0.92 -2.59 1.80
Ile 0.62 134 057 0.32 0.00 1.48 0.44 042 1.00 0.83
Leu 1.69 099 -0.14 0.00 0.67 0.95 0.28 091 0.77 0.86
Lys 144 2.64 1.45 0.86 1.08 2.71 1.02 2.24 143 1.78
Met 0.04 185 -034 -116 -119 -255 -1.15 -1.14 -4.90 2.09
Phe -1.02 0.56  -0.58 022 -1.10 0.28 -1.69 -0.16 -0.55 0.83
Ser -1.13 -194 -0.89 -021 -1.04 -0.77 -0.59 -0.59 -0.49 0.97
Thr -143  -181 -065 -063 -047 -0.63 -0.63 -0.09 -0.08 0.89
Trp -1.53 0.05 0.92 2.20 091 2.03 -0.32 0.97 -0.59 1.26
Tyr -0.83 079 -0.54 026 -092 043 -1.69 -0.24 -0.22 0.79
Val 0.00 4.44 -0.09 2.56
AVG -0.06 1.24 0.30 007 -0.07 0.85 -0.58 0.81 -0.35
RMSD 1.34 2.68 1.06 1.79 1.69 1.93 1.57 1.69 2.09
AVG(Beta) 0.25
RMSD(Beta) 1.81

Alphal

Arg 4.08 5.50 3.90 1.67 1.96 1.62 1.26 325 0.00 3.05
Asn 2.27 1.21 3.07 1.19 2.80 1.17 6.57 1.38 244 294
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Asp 1.33 201 2.99 2.89 2.72 565 1124 1128 10.30 6.85

Cys 0.59 0.16 0.46 1.66 3.13 2.34 497 1.81 332 2.53
Gln 2.24 4.11 2.15 0.09 043 0.41 1.58 3.73 -0.63 2.20
Glu 033 1.67 -0.65 -048 4.70 241 9.53 4.18
Hsd 1.00 -0.12 177 -1.38 0.23 0.63 0.90 349 1.66 1.57
Hse 4.10 346 5.63 3.12 4.76 2.80 9.05 4.96 5.99 5.20
Hsp 1.21 -1.21 256  -034 212 2.03 -3.53 -4.34 -5.06 2.89
Ile 5.30 6.94 4.48 431 2.89 4.04 352 5.75 437 4.76
Leu 5.37 492 3.11 1.99 2.21 2.73 6.72 644 4.55 4.55
Lys 4.03 6.34 3.83 1.40 2.20 2.73 1.63 433 0.00 344
Met 3.19 8.34 2.98 1.28 0.61 1.12 1.93 3.62 1.36 3.50
Phe 1.53 297 1.42 1.44 1.82 2.52 4.25 4.19 441 2.98
Ser 0.34 0.25 1.53 051 1.19  -0.56 544 0.92 293 2.20
Thr 0.92 1.42 2.23 240 392 1.66 4.04 0.83 2.25 244
Trp 2.08 2.25 2.15 3.55 441 3.88 434 4.16 6.22 3.89
Tyr 1.21 333 0.88 1.72 1.69 2.54 3.96 3.97 4.70 2.97
Val 5.10 4.44 5.99 5.21
AVG 243 3.05 2.60 1.49 2.27 2.33 3.90 3.85 3.04
RMSD 2.96 4.02 2.89 2.07 2.69 2.78 5.06 507 4.47
AVG(AlphaL) 2.77
RMSD(AlphaL) 3.70
AVG(all) 1.41
RMSD(all) 2.77

Energy differences in kcal/mol. See Methods for rotamer and secondary structure definitions.

Some values were not successfully calculated due to structural clash.

Table S8) RMS Difference between the QM and MM potential energy surfaces based on regions with
relative energies below 2 kcal/mol (Low) and from 2 — 12 kcal/mol (high) above the local minima on
each of the three y1/%2 surfaces for each amino acid.

LOW (0-2 kcal/mol) HIGH (2-12 kcal/mol)
Residue C22 C36 DIFF C22 C36 DIFF
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Arg 1.16 1.06 -0.10 2.50 2.49 -0.02
Asn 1.11 1.27 0.16 1.99 1.68 -0.31
Asp 1.07 1.10 0.03 2.71 1.93 -0.78
Cys 0.96 0.63 -0.33 1.70 1.34 -0.37
Gln 1.38 1.49 0.11 1.84 1.68 -0.16
Glu 1.05 1.37 0.32 3.16 2.88 -0.28
Hsd 1.12 1.20 0.08 1.41 1.28 -0.13
Hse 1.45 1.35 -0.10 2.19 1.82 -0.37
Hsp 0.72 0.85 0.13 3.57 2.39 -1.17
Ile 0.72 0.51 -0.21 1.32 1.12 -0.20
Leu 0.61 0.64 0.03 1.57 1.46 -0.11
Lys 1.20 1.07 -0.12 2.39 2.23 -0.16
Met 0.68 0.90 0.22 1.29 1.60 0.31
Phe 0.67 0.48 -0.18 1.51 1.09 -0.42
Ser 1.23 0.94 -0.28 2.44 1.71 -0.73
Thr 1.55 1.51 -0.04 245 1.80 -0.65
Trp 1.36 0.71 -0.66 1.71 1.16 -0.55
Tyr 0.71 1.11 0.40 1.51 1.26 -0.24
Val 0.61 0.48 -0.13 1.09 0.75 -0.34
Mean signed error -0.04 -0.35
Mean unsigned error 0.19 0.38
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Table S9) NMR J-coupling constants for Ala,, Alas, Ala,, Val,, and Gly, peptides from experiment’ and
simulation with new force field. Results with flavodoxin-based® and DFT-based Karplus parameters (in
parentheses)’ for alanine- and valine-peptides. For Gly,, only DFT-based parameters were used'.

Ala; Alag Ala, Val, Gly,
Exp  Sim Exp  Sim Exp  Sim Exp  Sim Exp  Sim

2JIN,C) 9.14 8.60 920 8.60 9.17 8.60 8.35 8.8 1045 8.58
*J(Hy,C) ¢y, [0.70  0.56 0.67 057 0.71 057 0.77 0.62 0.78 0.61
*JHGH) ¢ 5.68 5.26(6.19) (559 540(6.23) (561 537(6.30)|7.94 552(6.64)|5.89 5.82
JHWC) ¢ 113 1.61(1.05)(1.13 1.62(1.13)(1.15 1.59(1.04)|0.58 1.31(0.66)|1.10 1.10
JH.CH) ¢ 1.84 173(1.74)[1.85 197(.02)(1.89 1.77(1.78)|242 1.80(1.84)|4.01 3.73
IC LY ¢ - 0.79 (0.84) |10.19 0.78 (0.83) |- 0.81 (0.86) |0.34 0.62(0.57) |0.26 048
*J(Hy,C) ¢ 239 1.87(2.71)|2.30 1.82(2.61)(2.31 1.84(2.66) (138 1.98(2.92) |- -
JINGC) 1134 11.29 1136 11.27 1137 11.29 10.80 10.80 12.17 11.74
2JINC) 845 8.36 8.55 8.33 8.52 835 7.80 8.13 9.05 8.50
*J(Hy,C) ¢y, [0.65 0.60 0.68 0.61 0.66 0.62 0.75 0.56(0.58)0.61 0.62
*JHGH) ¢ 6.52 5.76(7.07)|5.74 5.30(6.19) [5.66 5.38(624)|791 5.76(7.07)|5.87 5.77
JHGC) ¢, 1.29 1.01(0.28) |- 1.57(1.01){1.20 1.58(1.05)[1.01 1.03(0.30) [0.99 1.18
IH.C) ¢ 214 1.79(1.86) |1.86 1.88(1.92)(1.85 1.97(2.01)(245 1.79(1.86)|3.90 3.92
C LY ¢, - 0.51 (0.38) |- 0.72 (0.74) |- 0.73 (0.76) |- 0.52 (0.39) |- -
*J(Hy,C) ¢ 202 208(3.09)(2.24 190(2.75) (220 1.87(2.69) (140 2.073.07) |- -
TINGC) 1126 11.13 1127 11.18
2JINC) W, 840 8.16 829 822
*J(Hy,C) ¢, 0.69 0.60 0.56 0.61
*JHGH) ¢ 598 541(6.31)|5.77 5.38(6.25)
JHGC) ¢ 1.15 1.571.04)({1.20 1.59(1.06)
*JH.C) ¢ 1.89 190(1.94)(1.80 1.95(1.99)
IC LY ¢ - 0.77 (0.80) |- 0.75 (0.78)
*J(Hy,C) ¢ 214 1.85(2.66)(2.23 1.86(2.67)
TINGC) . 1125 11.14 1122 11.19
2JINC) . 827 8.15 8.22 827
J(HY,C)  du. 0.73 059 - 0.62
*JHGH) ¢ 6.54 582(7.13)|592 545(6.36)
JHGC) ¢ 1.16 1.00(0.28) [1.19 1.52(0.98)
JH.C) ¢ 219 1.81(1.88)|1.56 1.95(2.00)
IC LY ¢, - 0.52 (0.39) |- 0.72 (0.74)
*J(Hy,C) ¢ 1.96 2.06(3.06)(2.23 1.88(2.70)
JINGC) 1129 11.01
JINC) . 824 1796
J(HLC)  du: - 0.58
*JHGH) ¢ 6.04 5.53(6.36)
JHWC) @ 1.10  1.58(1.11)
*JH.C) ¢ 1.67 2.06(2.13)
C L) ¢ - 0.78 (0.82)
*J(Hy,C) ¢ 221 1.80(2.56)
UNC) . 1129 11.13
2JINC) W, 8.18 8.14
J(HLC)  du. 059 059
*JHGH) ¢ 6.60 5.79(7.11)
JHWC) ¢ 1.25 1.01(0.28)
*JH.C) ¢ 2.03 1.80(1.87)
C L) ¢ - 0.52 (0.39)
*J(HyC) ¢ 199 2.07(3.07)
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Table S10: NMR J-coupling constants for Ala, from experiment’ and simulations with different force
fields. Flavodoxin-based Karplus parameters® were used in all cases.

NMR C36 C22/CMAP | C22/MP2 | Amber OPLS Gromos
99SB 53A6
2J(N,C.) Y, 9.20 8.60 8.59 8.60 8.54 8.64 8.61
*J(Hy.C.) (ORI 0.67 0.57 0.61 0.49 0.70 0.68 0.71
*J(Hy H.) O. 5.59 540 5.85 3.79 6.26 7.07 6.90
*J(Hy,C) 0. 1.13 1.62 1.60 2.30 1.35 0.90 1.17
*J(H..C") 0. 1.85 1.97 1.96 1.72 1.97 2.21 2.23
J(C LN 0. 0.19 0.78 1.04 0.52 1.01 091 1.00
*J(Hy,C)) 0. 2.30 1.82 1.60 2.12 1.58 1.56 1.46
'IIN,C,) Y. 11.36 11.27 11.10 11.18 11.40 11.33 10.74
2J(N,C) P, 8.55 8.33 7.95 8.21 8.28 8.33 821
*J(Hy.C.) [ORTIR 0.68 0.61 0.58 0.55 0.64 0.64 0.65
3J(Hy H.) o, 5.74 5.30 597 391 6.41 7.12 6.81
*J(Hy,C) 0, - 1.57 1.51 2.21 1.39 0.88 1.17
J(H..C) P, 1.86 1.88 2.23 1.74 2.37 2.23 2.26
J(CC) 0, - 0.72 0.90 0.52 0.90 0.90 0.94
*J(Hy.C)) 0, 2.24 1.90 1.65 2.12 1.56 1.56 1.51
'IIN,C,) P, 11.26 11.13 10.74 11.03 11.05 11.17 10.59
2J(N,C.) P, 8.40 8.16 7.42 8.06 7.75 8.20 8.11
*J(Hy.C.) (ORI 0.69 0.60 0.52 0.54 0.59 0.63 0.65
*J(Hy H.) O, 598 541 6.20 4.35 6.62 7.14 6.98
*J(Hy,CY) 0. 1.15 1.57 1.46 213 1.23 0.89 1.15
J(H..C) . 1.89 1.90 2.11 2.08 2.07 2.23 2.32
J(C L) 0. - 0.77 1.03 0.55 1.04 091 0.99
*J(Hy.C)) . 2.14 1.85 1.55 201 1.51 1.54 1.44
'IIN,C,) P, 11.25 11.14 10.88 10.89 11.20 11.06 10.58
2J(N,C.) Y. 8.27 8.15 7.58 7.82 7.98 8.10 8.12
*J(Hy.C.) (ORI 0.73 0.59 0.49 0.55 0.58 0.63 0.68
*J(Hy H.) s 6.54 5.82 5.83 5.82 6.06 7.52 7.66
*J(Hy.C) [0} 1.16 1.00 0.99 1.00 1.75 0.90 1.04
J(H..C) o 2.19 1.81 1.81 1.81 2.52 2.40 247
J(C,C) [0} - 0.52 0.52 0.52 0.84 1.03 1.19
*J(Hy.C)) O, 1.96 2.06 2.06 2.06 1.52 1.37 1.20
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Table S11. Old and new dihedral parameters for Glycine termini. Torsion potentials are of the form
V (0) =k, (1+cos[nB —6,]), where 0 is the torsion angle as defined, 6, is a phase offset and k, is the

force constant, which was optimized, and the multiplicity n=1.

Atom types Backbone Old k, 0Old 6, New k, New 6,
torsion
[kcal/mol] [kcal/mol]

NH3-CT2-C-NH1  N-ter, y 04 0° 1.0 0°

CC-CT2-NH1-C  C-ter, ¢ 02 180° 20 180°
Table S12. Scalar couplings of GPGG
Residue J-coupling | Torsion | J (expt) J (ff99SB) J (C22/CMAP) J (C36)

type probed

Pro 2 Jtac &2 1.3 1.22 1.12 1.00
Gly 3 *Jitac #3 4.1 427 501 3.96
Gly 4 *Jitac P4 37 249 1.04 243
Gly 4 June P4 1.1 1.68 2.55 1.59
Gly 3 *JiNta #3 6.3 592 6.58 6.32
Gly 4 *JiNta P4 6.0 449 2.03 4.18
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Table S13) Scalar couplings of central Ala residues in the HEWL19 peptide.

Expt Amber  Amber C22/CMAP  C36
ffo9SB  ff99SB*

A9 'INCa (}9) 10.54 059 10.84 10.53 9.90 10.40
A10 'INCa (P10) 10.58  0.59 10.84 10.27 9.79 10.35
All 'INCa (Y11) 10.57  0.59 10.64 10.21 9.78 10.40
Al10 *INCa (Y9) 7.24 0.50 7.50 7.06 6.49 7.02
All *INCa (Y10) 7.02 0.50 7.54 6.64 6.37 6.91
M12  °INCa (Yi1) 7.17 0.50 7.01 6.57 6.33 7.06
A9 *JHa C(¢9) 2.06 0.38 247 1.76 1.15 1.93
Al10 *JHa C(¢10) 1.72 0.38 255 1.82 1.18 2.10
All *JHa C(Pp11) 220 0.38 2.87 2.16 1.09 2.32
A9 *JHNC(¢9) 1.39 0.59 1.05 0.65 0.76 1.03
A10 *JHNC(¢10) 133 0.59 1.10 0.65 0.77 0.88
All *JHNC(¢p11) 1.09 0.59 1.22 0.77 0.85 0.97
A9 *JHNCB ($9) 226 0.39 2.03 2.74 3.68 2.77
Al10 *JHNCB (¢ 10) 2.19 0.39 223 3.01 3.73 2.86
All *JHNCB (p11) 221 0.39 231 237 3.75 2.73
A9 *JHNHa ($9) 5.18 091 7.49 6.22 4.94 6.15
Al10 *JHNHa (¢ 10) 5.10 091 7.08 6.46 4.83 6.19
All *JHNHa (p11) 5.67 091 6.67 745 4.78 6.23
A10 *JHNCa (¢p10,9)  0.46 0.10 0.52 0.39 0.19 0.37
All *JHNCa (¢p11,10)  0.43 0.10 0.49 0.38 0.16 0.38
M12  °JHNCa (p12,P11) 043 0.10 0.49 0.38 0.16 0.41
x2(J) 1.2 1.0 4.7 0.6
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Table S14) New atom types and parameters in the C36 force field.

MASS 51 CT2A 12.01100

BONDS

CT2A CT1 222.500 1.5380

CT2 CT2A 222.500 1.5300

CT2A HA2 309.000 1.1110

CT2A CPH1 229.630 1.5000

CT2A CC 200.000 1.5220
ANGLES

CT2A CT1 CC 52.000 108.0000
CT2A CT2 CD 52.000 108.0000

NH1 CT1 CT2A 70.000 113.5000
HB1 CT1 CT2A 35.000 111.0000

CT2A CT1 C 52.000 108.0000

CTl CT2A HA2 26.500 110.1000 22.53 2.17900
CTl CT2A CT2 58.350 113.5000 11.16 2.56100
HA2 CT2A HA2 35.500 109.0000 5.40 1.80200
HA2 CT2A CT2 26.500 110.1000 22.53 2.17900
CT2A CT2 HA2 26.500 110.1000 22.53 2.17900
CT2A CT2 CC 52.000 108.0000

CTl CT2A CPHI1 58.350 113.0000
HA2 CT2A CPHI1 33.430 109.5000
CT2A CPH1 CPHI1 45.800 130.0000

CT2A CPH1 NR3 45.800 122.0000
CTl CT2A CC 52.000 108.0000
HA2 CT2A CC 33.000 109.5000 30.00 2.16300

oc CcC CT2A 40.000 118.0000 50.00 2.38800
NH3 CT1 CT2A 67.700 110.0000

CT2A CT1 CD 52.000 108.0000
DIHEDRALS

!Glu/Hsp, CT2A terms

NH1 CT1 CT2A HA2 0.2000 3 0.00
CTl1 CT2A CT2 HA2 0.1900 3 0.00
HB1 CT1 CT2A HA2 0.2000 3 0.00
HB1 CT1 CT2A CT2 0.2000 3 0.00
HA2 CT2A CT1 C 0.2000 3 0.00
HA2 CT2A CT1 CC 0.2000 3 0.00
HA2 CT2A CT2 HA2 0.1900 3 0.00
HA2 CT2A CT2 CC 0.1900 3 0.00
HB1 CT1 CT2A CPH1 0.2000 3 0.00
C NH1 CT1 CT2A 1.8000 1 0.00
H NH1 CT1 CT2A 0.0000 1 0.00
CT2A CT1 C 0 1.4000 1 0.00
CT2A CT1 C NH1 0.0000 1 0.00
CT2A CT1 C N 0.0000 1 0.00
! Glup

CTl1 CT2A CT2 CD 0.1900 3 0.00
HA2 CT2A CT2 CD 0.1900 3 0.00
CT2A CPH1 CPH1 HR1 1.0000 2 180.00
CT2A CPH1 CPH1 NR3 2.5000 2 180.00
CT2A CPH1 NR3 H 3.0000 2 180.00
CT2A CPH1 NR3 CPH2 2.5000 2 180.00
HA2 CT2A CPH1 CPH1 0.0000 3 0.00
HA2 CT2A CPH1 NR3 0.1900 3 0.00

! Fit dihedrals



|

C CTl1 CT2
C CT1l CT2
C CT1l1 CT2
CT2 CT2 CT1
CT2 CT2 CT1
CT2 CT2 CT1
CcC CT2 CT2
CcC CT2 CT2
CcC CT2 CT2
CTl CT2 CT2
CTl CT2 CT2
CTl CT2 CT2
CTl CT2 CT2
CTl CT2 CT2
CTl CT2 CT2
! Fitted Asn

C CT1l CT2
C CT1l1 CT2
C CT1l CT2
CcC CT2 CT1
CcC CT2 CT1
CcC CT2 CT1
CTl1 CT2 CC
CTl1 CT2 CcC
CTl1 CT2 CC
CTl1 CT2 CcC
CTl1 CT2 CC
CTl1 CT2 CC

! Fitted Asp

C CTl1 CT2A
C CTl1 CT2A
C CTl1 CT2A
CC CT2A CT1
CC CT2A CT1
CC CT2A CT1
CTl1 CT2A CC
CTl1 CT2A CC
CTl1 CT2A CC

! Fitted Cys
CTl CT2 S
CTl CT2 S
CTl CT2 S

C CT1l1 CT2
C CT1l CT2
C CT1l1 CT2
NH1 CT1 CT2
NH1 CT1 CT2
NH1 CT1 CT2
! Fitted Glu
CcC CT2 CT2A
CcC CT2 CT2A
CcC CT2 CT2A
C CTl1 CT2A
C CTl1 CT2A
C CTl1 CT2A
CcC CTl1 CT2A
CT2 CT2A CT1
CT2 CT2A CT1
CT2 CT2A CT1

! Group-fitted

CT2
CT2
CT2
NH1
NH1
NH1
CT1
CT1
CT1
CT2
CT2
CT2
S

S

S

CccC
CccC
CccC
NH1
NH1
NH1
NH2
NH2
NH2

CccC
CccC
CccC
NH1
NH1
NH1
ocC
ocC
ocC

CT1
CT1
CT1
CT2
CT2
CT2
CT2
NH1
NH1
NH1

0.3500
0.4200
1.9100
0.8800
0.0000
1.9000
1.8400
0.8400
0.3900
0.6300
0.0100
0.1500
0.1400
0.5400
0.6900

1.4100
1.2900
0.5900
0.2800
0.5000
0.3800
0.6200
0.6600
0.7200
0.4200
0.1500
0.9500

1.6100
1.2900
0.5900
0.6800
0.1000
0.3800
0.8400
0.9800
1.4600

0.2000
0.6500
0.2200
0.2400
0.7500
1.3500
0.3400
0.5000
1.4300

0.0000
0.3800
0.5900
0.1100
0.9800
1.6000
1.6000
0.3000
0.3500
1.7600

for Hsd/Hse

Group-fitted for Lys/Arg/Gln/Met

1

WNRFRERWNREFEFWDNMRPRWDNMDMREWN

WNRFREF WNRFE WDNRE- WNRFREFWNRFE WDNRE- WNRFRFWNRFRERWNRFE WDNDR

WNRFREFWWNEFE WD

180.
180.
180.
180.
180.
.00
180.
180.
180.
180.
180.
180.

180.
180.
180.
180.
180.
.00
.00
180.
.00

180.
180.
180.
.00
180.
180.
180.
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00
00
00
00
00

00
00
00
00
00
00

00
00
00
00
00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00

00
00
00

00
00
00
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CPH1 CPH1 CT2
CPH1 CPH1 CT2
CPH1 CPH1 CT2
CTl CT2 CPH1
CTl CT2 CPH1
CTl CT2 CPH1
CTl CT2 CPH1
CTl CT2 CPH1
CTl CT2 CPH1
Cc CTl1 CT2
Cc CT1l CT2
Cc CT1l CT2
CPH1 CT2 CT1
CPH1 CT2 CT1
CPH1 CT2 CT1
! Group-fitted
CPH1 CPH1 CT2A
CPH1 CPH1 CT2A
CPH1 CPH1 CT2A
CT1l CT2A CPH1
CT1l CT2A CPH1
CT1l CT2A CPH1
Cc CTl1 CT2A
Cc CTl1 CT2A
Cc CTl1 CT2A
CPH1 CT2A CT1
CPH1 CT2A CT1
CPH1 CT2A CT1
! Group-fitted
CTl CT1 CT2
CTl CT1 CT2
CTl CT1 CT2
Cc CTl CT1
Cc CTl CT1
Cc CTl1 CT1
CT2 CTl1 CT1
CT2 CTl1 CT1
CT2 CTl1 CT1
! Fitted Leu
CTl CT2 CT1
CTl CT2 CT1
CTl CT2 CT1
Cc CT1l CT2
Cc CT1l1 CT2
Cc CT1l CT2
CTl CT2 CT1
CTl CT2 CT1
CTl CT2 CT1
! Group-fitted
CA CA CT2
CA CA CT2
CA CA CT2
Cc CT1l CT2
Cc CTl1 CT2
Cc CT1l1 CT2
CA CT2 CT1
CA CT2 CT1
CA CT2 CT1
! Fitted Ser
CTl CT2 OH1
CTl CT2 OH1

CT1 1.7400
CT1 0.1500
CT1 0.7700
NR1 1.4900
NR1 0.0900
NR1 0.7900
NR2 1.0900
NR2 0.0900
NR2 0.6700
CPH1 0.1800
CPH1 0.6400
CPH1 0.8700
NH1 0.0000
NH1 0.0000
NH1 0.9000
for Hsp

CT1 2.0400
CT1 0.4400
CT1 0.1300
NR3 0.5300
NR3 0.4200
NR3 0.3000
CPH1 1.7500
CPH1 0.1300
CPH1 1.8600
NH1 1.0900
NH1 0.2200
NH1 2.3200
for Ile/Thr

CT3 0.3800
CT3 0.1300
CT3 0.2900
CT2 0.1000
CT2 0.5200
CT2 0.2900
NH1 0.1200
NH1 0.3600
NH1 0.4100
CT3 0.0500
CT3 0.1000
CT3 0.0100
CT1 0.3200
CT1 0.6100
CT1 0.7200
NH1 0.4800
NH1 0.4200
NH1 0.6500
for Phe/Tyr

CT1 1.0700
CT1 0.2400
CT1 0.1700
CA 1.2800
CA 0.9400
CA 1.5700
NH1 0.5200
NH1 0.6200
NH1 1.5800
H 0.0200
H 0.5600

WNRFRPRWNRFRE, WNEFEWDNDMRE WNDRE

WNRFRPRWNRFE WNREFE WDN R

WNNRFREFWNE WDN - WNNRFREWNE WDN -

WNNRFREFWNEFE WDN -

=

180.
180.
180.
180.
180.
180.
180.
180.
.00

.00
.00
180.
.00
180.
180.
.00
.00
180.
180.
180.
180.
.00
180.
.00

00

00
00

00
00
00
00

00

.00
.00
180.
180.
180.
180.
180.
.00
180.
180.
180.
.00

00
00
00
00
00

00
00
00

00
00
00
00
00
00
00
00

.00
180.
180.
180.
180.
180.
180.
180.
.00

00
00
00
00
00
00
00

.00
180.
180.
180.
180.
180.
180.
180.
.00

00
00
00
00
00
00
00

.00
.00
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CTl CT2 OH1
C CTl CT2
C CTl CT2
C CTl CT2

NH1 CT1 CT2
NH1 CT1 CT2
NH1 CT1 CT2
! Group-fitted
CTl CT1 OH1

CTl CT1 OH1
CTl CT1 OH1
C CTl CT1
C CTl CT1
C CTl CT1

NH1 CT1 CT1
NH1 CT1 CT1
NH1 CT1 CT1

! Fitted Trp side-chain

CA (04 CT2
CA (04 CT2
CA (04 CT2
CpPT CY CT2

CpPT CY CT2
CpPT CY CT2
C CT1l CT2
C CT1l CT2
C CT1l CT2

Cy CT2 CT1

CY CT2 CT1
CY CT2 CT1
! Fitted Vval
C CT1l CT1
C CT1l CT1
C CT1l CT1

CT3 CT1 CT1
CT3 CT1 CT1
CT3 CT1 CT1

Lennard-Jones
CT1 0.0
CT2
CT2A
CT3
HA1l
HA2
HA3

[N eNeNoNeNol

0.
0.
0.
0.
0.
0.

CMAP

H 0.4900
OH1 0.6500
OH1 0.2500
OH1 1.1700
OH1 0.1800
OH1 0.1900
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! 2D grid correction data.
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VTZ CBS map
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! phi = 75

-3.961900 -3.424900 -2.745700 -2.009200 -1.360700
-0.933300 -0.531600 -0.073300 0.034900 -0.448200
-1.177200 -1.730400 -2.247900 -2.898500 -2.932100
-2.127700 -0.746200 0.487300 -0.209800 -1.140400
-2.252200 -3.364700 -4.109000 -4.268200
! phi = 90
-2.854500 -2.373200 -1.741000 -1.038600 -0.439600
-0.136100 -0.097400 0.000000 -0.022700 -0.426400
-0.930800 -1.582200 -2.450300 -2.869400 -2.558800
-1.470600 -0.045300 0.288100 -0.476500 -1.242900
-2.054300 -2.785300 -3.199500 -3.181100
! phi = 105
-2.246400 -1.840100 -1.237900 -0.529800 0.098300
0.494000 0.584300 0.553500 0.496000 0.107000
-0.719800 -1.847100 -2.668600 -2.882200 -2.299200
-0.918300 0.734000 0.144700 -0.429100 -0.980600
-1.577700 -2.135600 -2.473700 -2.487000
! phi = 120
-1.788800 -1.404300 -0.823700 -0.153900 0.448200
0.881800 1.133600 1.245300 1.098100 0.308700
-0.960300 -2.137900 -2.848500 -2.883200 -1.977500
0.976300 0.634600 0.321300 -0.015100 -0.401000
-0.896500 -1.447900 -1.860700 -1.965500
! phi = 135
-1.208900 -0.823200 -0.315500 0.246000 0.765300
1.193900 1.521300 1.668300 1.322000 0.279600
-1.065700 -2.199100 -2.829400 -2.651200 0.943500
0.670300 0.850100 0.879300 0.737600 0.454400
-0.112400 -0.817500 -1.319200 -1.429400
! phi = 150
-0.533400 -0.209000 0.150600 0.562200 0.995600
1.435200 1.833100 1.984800 1.517000 0.407900
-0.934600 -2.036600 2.959500 0.738500 0.065700
0.615100 1.302200 1.618100 1.641000 1.168000
0.365300 -0.379800 -0.804600 -0.807400
! phi = 165
0.019900 0.182800 0.348400 0.623800 1.027400
1.529800 2.026400 2.205800 1.713100 0.594100
-0.730100 3.704000 0.837800 -0.703500 -0.373700
0.688500 1.683900 2.188200 2.046200 1.392400
0.620800 0.014200 -0.269700 -0.203800
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