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Figure S1: Differences in solvation free energy and its vdw and elec components between C36 and
ff12SB at 300K (left) and 320K (right). Black and gray bars are the results for the rigid and flexible

oligoglycine models, respectively
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Figure S2: Solvation entropy calculated by the end point energy approach (see Methods) at 300K (top

row) and 320K (bottom row) with the C36 (left) and ff12SB (right) force fields.
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Figure S3: Differences in solvation entropy and its vdw and elec components between C36 and ff12SB
calculated at 310K using the finite difference approach (left). Black and gray bars are the results for the
rigid and flexible oligoglycine models, respectively. The right figure shows differences in the overall

solvation entropy between force fields at 300K and 320K from the end point energy approach.
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Figure S4: Solvation enthalpy calculated by the end point energy approach at 300K (top row) and 320K

(bottom row) with the C36 (left) and ff12SB (right) force fields.
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Figure S5: Differences in solvation enthalpy and its vdw and elec components between C36 and ff12SB
calculated at 310K using the finite difference approach (left). Black and gray bars are the results for the
rigid and flexible oligoglycine models, respectively. The right figure shows differences in the overall

solvation enthalpy between force fields at 300K and 320K from the end point energy approach.



Table S1: Oligoglycine solvation free energies

CHARMM36 Amber ff12SB
Flexible Rigid/Ext Flexible Rigid/Ext
N Temp. AGYW opaw Ui aqudw oW oW AAGYW | IN Temp. AGIY gpi gUW agiW i W apghW
2 300 0149 0031 0009 -0203 0023 0010 -0352 | |2 300 1.000 0029 0012 0498 0026 0011 -0502

320 0771 0024 0.01 0442 0.023 0011 -0329 320 1530 0029 0010 1110 0022 0012 -0.417
3 300 -0.034 0034 0.018 -0.842 0.031 0.013 -0.808 3 300 0.727 0.035 0.011 -0003 0027 0014 -0730

320 0641 0032 0.012 -0.002 0034 0011 -0.643 320 1330 0031 0011 0.744 0027 0013 -0.583
4 300 -0558 0039 0.023 -1.483 0.032 0014 -0.925 4 300 0.178 0.043 0.021 -0538 0033 0015 -0716

320 0169 0.038 0.019 -0.491 0.037 0.012 -0.660 320 0.649 0.039 0.016 0386 0036 0014 -0.453
5 300 -0998 0065 0.024 5 300 -0283 0058 0.021

320 -0.234 0.051 0.018 320 0.406 0.054 0.026

N Temp. AGHY offt ofE  AGET offE ofE AAGE Temp. AGHY of% o AGEF o5 o AnGE®
2 300 -18580 0052 0.012 —17.461 0021 0008 1118 ||2 300 -20835 0.097 0015 -18918 0016 0008 1.917

=

320 -18389 0.043 0.011 -17.204 0023 0009 1.185 320 -20512 0086 0016 -18588 0019 0008 1.924
3 300 -24014 0352 0049 -22079 0024 0010 1.935 3 300 -25.433 0279 0040 -23.927 0021 0009 1506

320 -23.718 0.263 0046 -21.705 0.024 0008 2013 320 -25014 0267 0039 -23502 0033 0010 1512
4 300 -26926 0653 0129 -26.700 0036 0.011 0.226 4 300 -27.729 0473 0076 -29.029 0.027 0011 -1300

320 -26568 0479 0096 -26.247 0023 0010 0321 320 -27.406 0351 0066 -28476 0021 0012 -1.070
5 300 -30564 1.035 0.238 5 300 -30362 1.016 0.116

320 -29.800 1.010 0.135 320 -29.826 0.632 0.085

=

N Temp. AGH. o oFe  ac® o2 o ArG® Temp. AGE &P o2 AcP oY 0P Anc®
2 300 -18.431 0060 0.015 -17.664 0031 0013 0767 | |2 300 -19.834 0101 0.019 -18420 0030 0.014 1414

320 -17618 0.048 0016 -16.762 0.033 0014 0856 320 -18987 0080 0019 -17481 0029 0014 1506
3 300 -24048 0354 0052 -22921 0039 0016 1.127 3 300 -24706 0.282 0.041 -23.930 0.034 0017 0776

320 -23.078 0.265 0048 -21.708 0.042 0014 1370 320 -23.687 0.269 0.041 -22.758 0043 0016 0.929
4 300 -27.485 0654 0.131 -28.182 0049 0018 -0.687 4 300 -27550 0.475 0079 -295687 0043 0019 -2017

320 -26.400 0451 0098 -26.738 0043 0016 -0338 320 -26556 0353 0068 -26089 0042 0018 -1.533
5 300 -31.562 1.037 0.239 5 300 -30645 1.017 0.118

320 -30.134 1.012 0136 320 -29.422 0635 0.089

Solvation free energies of Gly, s either fixed in a rigid-extended conformation (subscript “fix”) or allowed
to sample conformation space with no physical constraints (subscript “flex”) at 300K and 320K. Results
for the van der Waals (vdw), electrostatic (elec), and overall (sol) solvation free energies are reported
from top to bottom in units of kcal/mol for the C36 (left) and Amber ff12SB (right) force fields. AAG's

are provided as the difference between AGy;, and AGye, for each component and the overall solvation

free energy at both temperatures. N is the number of glycine residues, 674 and g£¢ are the errors in
ACF ACF

AGY?Y and AG®¢, respectively, calculated from an autocorrelation time analysis (see Methods), and

op%¥ and oL are the errors in AGV®W and AG®'¢, respectively, calculated from a block standard error



analysis. Error propagation was used to compute
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Table S2: Oligoglycine solvation entropies calculated by the finite difference approach

CHARMM36
Flexible Rigid/Ext
viw _vdw _vd vdw vdw vd
N ASHEY O Opse  ASH" OACF Opse
2 -31.10 196 071 -3225 163 074
3 -33.75 233 1.08 -4200 230 085
4 -3635 276 149 -4960 245 092
5 -3820 413 1.50
| I | ! | }
ASfiex OACE OBSE  DSf~ OACF OBSE
2 -955 337 081 -1285 156 0.60
3 -1480 21.97 336 -1870 170 064
4 -17.90 4049 804 -2265 214 074
5 -33.20 7231 13.68
| | | I | |
ASfex Oace OBse  ASfy OAcr Ogse
2 -4065 387 108 -4510 226 096
3 -4850 2211 353 -6065 287 1.07
4 -5425 4059 818 -7220 3.26 1.18
5 -71.40 7245 13.76

-1.15
-8.25
-13.25

Mselec
-3.30
-3.90
-4.75

AAS™

-445
-12.15
-17.95

o p WP o p O 2

oW

Amber ff12SB

Flexible Rigid/Ext

vdw _vdw _vd vdw _vdw v
ASfey Opcr Ogse  ASEY OACF Opsr
-2625 205 078 -3050 1.70 0.81
-30.00 234 078 -3737 191 096
-3355 290 132 -4620 244 103
-3445 396 167

lec elec elec lec _elec elec
ASfiex’ Opck 9esE  ASfix OAcF 9BSE
-1615 648 110 -1650 1.24 057
-2095 1931 279 -21.25 196 067
-16.15 29.45 503 -2765 1.71 081
-26.70 59.83 7.19

| | | | | I
ASfex Oack OBse DSy OAcF Opse
-4235 676 135 -4695 209 0099
-5095 19.49 290 -5860 274 117
-4970 2959 520 -73.90 3.01 131
-61.15 5995 738

AASYIW
-4.25
-737

-1265

Msmer.
-0.35
-0.30

-11.50

AAS™
-4.60
-7.65

-24.20

Solvation entropies of rigid and flexible Gly,.s calculated by the finite difference approach (FD). Results

for the vdw, elec, and overall solvation entropies are given from top to bottom for C36 (left) and ff12SB

(right). Units are in cal/mol/K. Errors in ASY®W, AS€'€¢ and ASS°! were calculated by propagating,

separately, the ACF and BSE errors in AGV%Y, AG®'¢¢, and AGS°!. AAS's are provided as the difference

between ASy;, and ASgjey.

Table S3: Oligoglycine solvation entropies calculated by the end point energy approach

=z

Temp.
2 300
320
3 300
320
4 300
320
5 300
320

CHARMM36
Flexible Rigid/Ext

AST, OiF OB%  ASEY  oitF oty Aas™
-37.970 8349 4880 -44063 7.461 4244 -6.093
-35.159 7.748 4435 -36.266 8073 3.875 -1.106
-58.583 8301 3.944 -62.440 8224 4227 -3.857
-48397 8.105 4328 -59.694 8101 4200 -11.297
-42957 7.243 4670 -79540 7778 4554 -36.583
-40.438 7.606 4.697 -71.469 8042 4275 -31.031
-55280 8056 3.214

-47.609 7.293 3.575

4

Amber 1{12SB
Flexible Rigid/Ext

Temp. AS[, Oitr OBt  AS}Y  ORdr ORde
300 -46937 8397 4727 -48.120

320 -44500 7.608 3.854 -40.869

300 -48573 8489 4742 -63.540

320 -49981 7.870 4330 -57.369

300 -54993 7623 5230 -78.983

320 -44.156 8602 4318 -79.888

300 -52093 7.727 4029

320 -44809 7535 4718

Mssol

7.067 4874 -1.183
7.579 4710 3.631

8481 4914 -14967
B8.651 4828 -7.388
7.851 4570 -23.990
7.192 4703 -35.731




Solvation entropies of rigid and flexible Gly,.s calculated by the end point energy (EP) approach at 300K

and 320K with the C36 (left) and ff12SB (right) force fields. Errors in AGS°! were propagated with those

in AHS°! estimated by the EP approach at both temperatures to yield error estimates of ASS%. AAS's

are provided as the difference between ASg;, and ASg;ey.

Table S4: Oligoglycine solvation enthalpies calculated by the finite difference approach
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1.20
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CHARMM36
Rigid/Ext
vd vdw _vdw _vd
Opst  AHpy" OACF OpsE
0.22 -988 050 023
034 -13.44 071 026
0.46 -1636 0.76 029
0.47
| | | b
OBSE AHix~ OACF O9BSE
0.25 -2132 048 0.19
1.04 -2769 053 020
249 -33.49 066 023
424
| 1 | |
Opse  AHix Oicr OBse
034 -31.19 070 030
1.10 -41.12 089 033
254 -4984 101 037
427

AAHde

-0.70
-3.28
-4.90

AAHE®E
0.13
0.76

-1.20

-0.57
-2.52
-6.08

O op WP np AN Z

(S S Y

Amber ff12SB
Flexible Rigid/Ext

vdw _vdw v viw _vdw  vd
OHjey OACF OBse  OHpL" OacF OpSE
-687 064 024 -865 053 025
-827 073 024 -11.21 059 030
-989 090 041 -1440 076 032
-1062 123 052

| | I | | |
OHfex OACF OBSE AHfx- OACF OBSE
-2568 201 034 -23.87 039 0.18
-31.72 599 087 -3030 061 021
-3257 914 156 -3732 053 025
-3837 1856 223

| | | | | |
AHie, ORcF Opse  AHi OAcF Opse
-3254 210 042 -3251 065 031
-39.99 6.04 090 -4151 085 036
-4246 918 1.61 -51.74 093 041
-4899 1860 229

MHvdw

-1.78
-2.94
-4.51

MHeIe:
1.81
1.42

-4.75

0.03
=152
-9.28

Solvation enthalpies of rigid and flexible Gly,.s calculated by the FD approach at 310K. Results for the

vdw, elec, and overall solvation enthalpy are given from top to bottom for C36 (left) and ff12SB (right).

Units are in kcal/mol. Errors in AHY®W, AH®'®¢, and AHS°! were calculated by propagating, separately,

the ACF and BSE errors in AGY®", AG®'®¢, and AG®°!. AAH's are provided as the difference between

AHflx and AHflex'




Table S5: Oligoglycine solvation enthalpies calculated by the end point energy approach

CHARMM36
Flexible Rigid/Ext

N Temp AR, ORgr Ok  OHiX  ORdr OB%e
2 300 -20.822 2504 1.464 -30.883 2238 1.273

320 -28869 2479 1419 -28367 2583 1.240
3 300 -41623 2465 1.182 -41.653 2467 1.268

320 -38565 2580 1384 -40.810 2592 1344
4 300 -40372 2072 1395 -52044 2333 1.366

320 -39340 2386 1500 -49.608 2573 1368
5 300 -48146 2183 0934

320 -45369 2103 1.136

AAHT
-1.061
0.502
-0.030
-2.245

-11.672

-10.268

=z

Amber {f12SB
Flexible Rigid/Ext

Temp. AHR, Ooitr OB%e  AHN oRtr oRde
300 -33.915 2517 1.418 -32856 2120 1.462
320 -33.227 2433 1.233 -30.559 2425 1507
300 -39278 2531 1.422 -42992 2544 1.474
320 -39681 2504 1385 -41.116 2768 1.545
300 -44.048 2237 1567 -53.262 2355 1371
320 -40686 2730 1380 -53.653 2301 1.505
300 -46273 2083 1203

320 -43.761 2326 1.507

MHsnl
1.059
2.668

-3.714

-1.435

-9.214

-12.967

Solvation enthalpies of rigid and flexible Gly,.s calculated by the end point energy approach at 300K and

320K with C36 (left) and ff12SB (right). Errors in AHS! (

details can be found in the Methods section and Appendix A. Units are in kcal/mol and AAH's are

provided as the difference between AHy;, and AHpjey.

sol

OBSE» OBSE

sol

) were directly calculated and the




Table S6: Solvation thermodynamics calculated by the finite difference approach at 310K

CHARMM36
Flexible Rigid/Ext

N ACEE MM gpagule Apie A _pESEe  BAGY AR _TAKE™™
2 046 -918 964 012 -9.88 10.00 -034 -070 035
3 030 -10.16 1046  -0.42 -13.44 13.02 -0.73 -328 256
4 -019 -1146 1127  -099 -1636 1538 -079 -490 411
5 -062 -1246 11.84

N AGHS AHEES -TASHS AGHS AHE® -TASH®  AAG™® AAH®™C -TAAS®™®®
2 -1848 -2144 296  -17.33 -2132 398 115 013 1.02
3 -2387 -2845 459  -2189 -2769 580 197 076 1.21

4 -2675 -3230 555  -2647 -3349 7.02 027 -120 1.47
5 -3023 -4052 10.29

N AGH, AHR -TASE, AGE AHE  -TasE  AAG® AAH®  -TAAS™
2 -1802 -3063 1260 -17.21 -31.19 1398 081 -057 138
3 -2356 -3860 1503 -2231 -41.12 18.80 125 -252 377
4 -2694 -4376 1682 -27.46 -49.84 2238 -052 -608 556
5 -30.85 -5298 2213

Amber ff12SB
Flexible Rigid/Ext

N AGEN AIDN _JASKM AQKw AR _pasYiS  AACYR ARHYSS _TAASY
2 126 -687 814 080 -8.65 946 -046 -178 1.32
3 103 -827 930 037 -1121 1158 -066 -294 228
4 051 -9.89 1040  -0.08 -1440 14.32 -059 -451 3.92
5 006 -1062 1068

N AGHes AHHSS -TASHes AGHS AHR -TASE®  AAG™F AAH™C _TAAS®™®®
2 -2067 -2568 501  -1875 -23.87 5.11 192 181 0.11
3 -2522 -3172 649  -2371 -3030 659 151 142 0.09
4 -2757 -3257 501  -2875 -37.32 857 -1.18 -475 357
5 -30.10 -3837 828

N AGE, AHR. -TASR, AGE AHE -TASE  AAG® AAH™  -TAAS™
2 -19.41 -3254 1313 -17.95 -3251 1455 146  0.03 1.43
3 -2420 -3999 1579  -2334 -4151 1817 085 -152 237
4 -27.05 -4246 1541  -2883 -5174 2291 -1.77 -928 750
5 -3003 -4899 18.96

Solvation thermodynamics of rigid and flexible Gly,.5 calculated by the FD approach at 310K. Results for
each component and the overall solvation free energy are shown from top to bottom within each panel

for C36 (top panel) and ff12SB (bottom panel). AG°! at 310K was approximated as the average of AG°!



at 300K and 320K. Differences in each thermodynamic quantity between the rigid and flexible

oligoglycine models are shown on the right side of each panel. All units are in kcal/mol.

Table S7: Solvation thermodynamics calculated by the end point energy approach at 300K and 320K

Solvation thermodynamics of rigid and flexible Gly,_s calculated by the EP approach at 300K (top row)

and 320K (bottom row) with the C36 (left) and ff12SB (right) force fields. Differences in each

thermodynamic quantity between the rigid and flexible oligoglycine models are shown on the right side

of each panel. All units are in kcal/mol.

CHARMM36 Amber ff125B
Flexible Rigid/Ext Flexible Rigid/Ext
N AGRL AHRE -Tas®E  AGE AHE -Tasy®  AAG® AAH® _TAAS™ | [N AGH, AHEL -TasE,  AGE  aHE -Tasy®  AAG® aaH® -TAAS™
2 -1843 -2082 1139  -17.66 -30.88 1322 077 -106 183 2 -19.83 -33.92 1408 -1842 -3286 14.44 141 106 036
3 -2405 -4162 1758 -22092 -4165 1873 113 -003 116 3 -2471 -39.28 1457  -2393 -4299 19.06 078 -371 449
4 -2749 -4037 1289 -28.18 -5204 2386  -0.70 -1167 1098 | |4 -2755 -4405 1650 -2957 -5326 2370  -202 -921 720
5 -3156 -48.15 16.58 5 -30.65 -4627 1563
CHARMM36 Amber ff125B
Flexible Rigid/Ext Flexible Rigid/Ext
N AGH: AHIS, -TASH  AGHR  AHPY -TASE  AAG™ AAH® -TAAS™ | [N AGHS, AHID, -TASE, AGH AHEY -TAS]Y  AAG™ AAH™ -TAASS
2 -1762 -2887 1125 -16.76 -28.37 1161 086 050 035 2 -1899 -3323 1424  -17.48 -30.56 13.08 151 267 -1.16
3 -2308 -3857 1549  -21.71 -40.81 19.10 137 -225 362 3 -2369 -39.68 1599  -2276 -41.12 18.36 093 -144 236
4 -2640 -3934 1294  -2674 -49.61 2287  -034 -1027 993 4 -2656 -4069 1413  -2809 -5365 2556  -153 -1297 1143
5 -30.13 -4537 1524 5 -2942 -4376 14.34




