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Figure S1. Residue-level differences of Ca chemical shifts (A) and 3Jynpa couplings (B)
between simulated and experimentally measured values. The first to fifth columns represent
the structural measures of pepG, pepW, pepl, pepD, and pepV, respectively.
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Figure S2. Reweighted running average for Rg (A), end-to-end distance (B), and SASA (C)
during the IaMD simulations. The running averages were calculated and reweighted with an

interval of 100 ns.
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Figure S3. Reweighted running AUE for Ca chemical shifts (A) and 3Jynpga couplings (B)
during the ITaMD simulations. The running AUEs were calculated and reweighted with an

interval of 100 ns.
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Figure S4. From left to right, the reweighted running average for Rg, end-to-end distance,
SASA, reweighted running AUE for Ca chemical shifts, and 3Jynia couplings during the aMD
simulations of peptide pepG. The running averages or AUEs were calculated and reweighted

with an interval of 100 ns.



( A) Potentail Energy (kcal/mol) Boost Potential (kcal/mol)

»
0.008] i A — laMD o — 'aMD
2z T —=- 1aMD (wt) 2107
50.004 ! G
[ [
Q 7]
00,002 =
-3
0.000 - = 10k

0.015 o)
0% —— aMD
0.010) _
2 210l
[~ o E
20.005 &
10
0.000 = g
60 280 300 320 340 360 380 400 420 0 20 40 60 80
Cluster Numbers
140,
—— laMD
§130F —— aMD
£
2120
110}
200 400 600 800 1000
Time (ns)
(B) Potentail Energy (kcal/mol) Boost Potential (kcal/mol)
’
TR — laMD — laMD
20.004 i N ——- IaMD (rwt) 2107%
[} [} 3
c =
30.002 s I
-3
10 'k
0.000| .

70 60 50  -40 30 20  -10

0
0.015
10 E —— aMD
20.010 >
@ ‘w10 E
(=4 [ =
20.005) g |
10 %
0.000 1
120 140 160 180 200 220 240 260 0 10 20 30 40 50 60 70 80
Cluster Numbers
120
= [aMD
&0} — amD
E
=]
Z100
200 400 600 800 1000
Time (ns)
(c) Potentail Energy (kcal/mol) Boost Potential (kcal/mol)
A
0,004 ,~r \‘ — laMD — laMD
2 ’ A === laMD (rwt) 21074
[7] Ay W F
50,002 5
=) o
0.000|
-60 -50 -40 =30 -20 -10 0
0.015
o ~—— aMD
20010 st
g 2107k
&o.005 3 B
10 &
0.00 . = o= "
100 120 140 160 180 200 220 240 260 0 20 40 60 80
Cluster Numbers
90|
— laMD
&80 —— aMD
£
270
€0 200 400 600 800 1000

Time (ns)

Figure S5. Distributions of torsional potential energies and boost potentials, and numbers of
conformation clusters explored as a function of time for AMBER (A), CHARMM (B), and
AMOEBA (C) simulations of pepG. For the distribution of torsional potential energies, the
original and reweighted energies are shown in solid and dashed lines.



Table S1. Comparison of ensemble-averaged structural measures for AMBER99SB and
AMBER14SB [aMD simulations.

no. of H-bonds secondary structure (%)

peptide force field Rg(A) distance (A) SASA (A?) ; ;

PP P-W P—W/P—P helix f-sheet turn coil
99SB 5.45 12.98 999.92 1.75 28.18 16.12 5.04 1.82 13.96 79.18
pepG 14SB 5.30 12.73 981.19 2.04 2731 13.38 9.43 1.66 15.21 73.71
pepW 99SB 5.82 15.16 1128.89 1.75 28.71 16.38 9.78 0.38 12.50 77.35
14SB 5.31 14.56 1079.06  2.68 26.59 9.94 2827 0.14 10.92 60.67
pepl 99SB 5.87 15.29 1088.02 1.59 28.53 18.00 8.02 0.42 10.92 80.64
14SB 5.41 14.78 1033.72 249 26.55 10.66 2421 0.19 11.08 64.52
pepD 99SB 5.27 12.89 1010.50 2.84 31.78 11.20 16.49  0.52 14.60 68.38
14SB 5.02 13.64 974.95 3.50 29.85 8.54 36.54 0.16 12.8 50.51
pepV 99SB 5.94 15.48 1076.27 1.52 28.72 18.94 6.49 0.36 10.57 82.58

14SB 5.59 14.96 1037.20  2.15 27.17 12.64 17.1 035 10.71 71.84



