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Table S1: Bond force field terms that were modified from the standard CHARMM36 force field.
Modified values (equilibrium bond distance and/or force constant) are given in bold with the
original force field values given in parentheses. CHARMM atom types are given in parentheses

below the atom names.

Residue(s) Atoms Minimum [A] | Force constant
[kcal/mol/A%]
PRO N-C 1.329 (1.30) 560.0 (260.0)
(N-C)
ALA/ARG/ASN/ASP/CYS/ | N-C 1.329 (1.345) | 570.0 (370.0)

GLN/GLU/GLY/HSD/HSE/ | (NHI-C)
HSP/ILE/LYS/MET/PHE/
SER/THR/TRP/TYR/VAL




Table S2: Angle force field terms that were modified from the standard CHARMM36 force
field. Modified values (equilibrium angle and/or force constant) are given in bold with the

original force field values given in parentheses. CHARMM atom types are given in parentheses

below the atom names.

Residue(s) Atoms Minimum Force constant
[degrees] [kcal/mol/degreesz]

PHE/TYR CA-CB-CG 110.5 (107.5) | 151.8 (51.8)
(CTI-CT2-CA4)

ASN/GLN CA-CB-CG 110.0 (108.0) | 152.0 (52.0)
(CTI-CT2-CC)

HSD/HSE/HSP CA-CB-CG 113.0 158.35 (58.35)
(CTI-CT2-CPHI)

ALA/ARG/ASN/ASP/CYS/ | N-C-CA 116.5 180.0 (80.0)

GLN/GLU/HSD/HSE/HSP/ (NHI1-C-CT1)

ILE/LYS/MET/PHE/SER/

THR/TRP/TYR/VAL

ARG/ASN/CYS/GLN/HSD/ | N-CA-CB 110.5 (113.5) | 170.0 (70.0)

HSE/HSP/LYS/MET/PHE/ (NHI1-CTI1-CT2)

SER/TRP/TYR

HSD NR2-CPHI-CPH1 106.0 230.0 (130.0)
(NR1-CPHI-CPHI)

HSE ND1-CG-CD2 108.0 (110.0) | 230.0 (130.0)
(NR2-CPHI-CPHI)

HSD/HSE/HSP NE2-CE1-ND1 110.5 (112.5) |230.0 (130.0)
(NR2-CPH2-NRI)




ASP/GLU N-CA-CB 110.5 (113.5) | 170.0 (70.0)
(NHI-CTI-CT24)
ASP CA-CB-CG 110.0 (108.0) | 152.0 (52.0)

(CT1-CT24-CC)




Table S3: Additional improper torsion terms to maintain sidechain ring planarity.

Residue(s) Atoms Minimum | Force constant
[kcal/mol/degreesz]
HIS/HSD/HSE/HSP | CG-CD2-ND1-CB |0 30.0

PHE/TYR CG-CD1-CD2-CB |0 30.0
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Figure S1: Difference between the CMAP used here as a function of ¢ and y backbone torsion
angles (in degrees) compared to the standard CHARMM force field for non-proline/non-glycine

residues (A; left) and proline residues (B; right).
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Figure S2: Radial distribution of Ca-Co distances in subsequent residues normalized by
spherical shell volumes as a function of distance for CASP11 server targets. The distribution
from the native PDB structures (black dashed line) is compared with model 1 (TS1) server
predictions from Zhang-Server (red), Rosetta (orange), TASSER-VMT (grey), RaptorX (violet),
HHPredX (green), MULTICOM-CONSTRUCT (dark green), FFAS-3D (blue), and nns

(magenta).



Modified CMAP entry to be used in CHARMM parameter file (also available upon request from
the author):

CMAP
! alanine map
C NH1 CTl1 C NH1 CTl1 C NH1 24
! phi = -180.0
0.126790 0.768700 0.971260 1.250970 2.121010
2.720430 2.089440 2.789790 2.780870 2.288474
1.501130 0.900520 0.827670 0.821447 0.913223
0.891106 0.766446 0.204200 0.204589 0.246991
-0.835350 -1.222656 -0.951542 -0.036650
! phi = -165.0
-0.127133 1.377090 1.577020 1.872290 2.398990
2.486630 3.236754 3.529070 3.886456 3.543400
2.558676 2.000440 1.009477 0.135306 0.420090
0.602140 0.599128 0.501241 0.101780 -0.861434
-0.640168 -0.207701 -1.076344 -1.122030
! phi = -150.0
0.084069 1.420317 1.624350 2.047200 2.853910
3.816410 4.221416 3.285454 3.257466 3.863293
2.525720 1.815886 1.583256 0.006154 0.551995
0.890683 0.554215 0.027243 0.068512 -0.225016
-0.765479 -1.283444 -1.293226 -0.816303
! phi = -135.0
0.927992 1.521370 2.242218 2.546305 3.111384
2.918410 2.460813 2.187970 2.058314 1.852278
0.115935 -1.183897 -1.995479 -2.278329 -1.959136
-1.340467 -0.932949 0.021790 0.313725 -0.517358
-1.152891 -0.983285 -0.566518 -0.442565
! phi = -120.0
1.357468 1.959160 2.698894 3.037857 3.698960
3.558453 2.639296 2.773853 2.719664 1.627997
0.705667 -0.785637 -2.118268 -2.628489 -1.803113
-0.425969 -0.062320 0.439040 0.910952 -0.546994
-0.968118 -0.856791 -0.250116 0.449309
! phi = -105.0
2.045006 2.544424 2.818030 3.088582 3.370620
3.551568 3.073520 2.903794 2.956634 2.124759
0.906487 -0.823628 -2.090819 -2.241579 -1.456524
0.206160 0.082195 0.771710 1.040241 -0.124647
-0.316550 -0.164333 0.314474 0.733747
! phi = -90.
1.451735 2.748481 3.638185 4.156796 4.450028
4.344157 3.780200 3.898724 3.335030 2.440579
0.912671 -0.606502 -1.511772 -1.620864 -0.962798
-0.020653 0.415153 0.908250 0.459433 0.145910
-0.071054 0.017622 0.280839 0.748823
! phi = -75.
1.378160 3.345958 4.352424 4.063543 4.814070
4.700796 4.980310 4.212293 3.536425 1.693809
0.095172 -0.682452 -0.123614 -0.427765 -0.598368
0.226352 0.423308 0.301999 0.551890 0.191719
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