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Table S1. Summary of the datasets.

Name No. of complexes  Peptide length *Application
dataset I 19 5-12 Prediction capability for binding free energies
dataset II 34 20 - 25 Prediction capability for binding free energies
dataset II1 25 5-12 Rescoring capability in global docking
dataset IV 17 20 - 25 Rescoring capability in global docking
dataset V 50 5-15 Rescoring capability in local docking
dataset VI 20 20 - 25 Rescoring capability in local docking




Table S2. The experimentally determined dissociation constants and binding free
energies for the dataset I.

PDB code Chainid  Peptide length Kq(M) AGying (kJ/mol)

1w9e B:S 5 1.00E-03 -17.38
2hpl A:B 5 3.60E-06 -31.02
1tw6 B:D 6 3.00E-08 -42.87
3dle A:P 6 1.42E-06 -33.32
Ise0 A:B 7 7.60E-08 -39.89
2foj A:B 7 2.10E-05 -26.66
1pz5 AB:C 8 4.00E-06 -30.76
2ak5 AB:D 8 1.40E-05 -27.01
Icka A:B 9 1.90E-06 -31.84
Imfg A:B 9 5.00E-05 -24.51
1t4f M:P 9 8.00E-08 -40.44
1x2r A:B 9 1.81E-07 -38.42
1t7r A:B 10 1.10E-06 -33.96
2ho2 A:B 10 1.16E-04 -22.28
209v A:B 10 2.88E-04 -20.18
2r7g A:B 10 9.00E-07 -33.3

1d4t A:B 11 6.50E-07 -35.26
2b%h A:C 12 8.00E-08 -40.44
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2cch AB:E 2.03E-08 -43.84




Table S3. The experimentally determined dissociation constants for dataset II.

PDBcode Chainid  Peptide length K4 (M)

Ifmo E: 20 2.30E-09
Ipjm A:B 20 1.80E-07
2djy A:B 20 4.00E-05
2131 A:B 20 1.02E-07
2ihs B:D 20 4.00E-08
2kgs A:B 20 5.53E-05
21p0 A:B 20 2.22E-05
2w84 A:B 20 7.00E-08
lykl AB:E 21 4.57E-08
2132 AE 21 1.30E-06
3r85 B:F 21 4.13E-05
4cu4 A:B 21 1.20E-06
5glh AB 21 2.07E-11
5m72 A:B 21 3.30E-08
1g% E: 22 1.20E-07
ljgn A:B 22 1.60E-07
1xr0 A:B 22 1.00E-05
lzsg A:B 22 7.50E-06
2a7u A:B 22 1.20E-07
2gww A:B 22 1.10E-10
4bxl AB:C 22 2.40E-07
4niq A:C 22 5.00E-06
4zrk C:G 22 1.00E-06
2n01 AB 23 1.00E-06
3kz0 B:D 23 2.73E-07
Sfzt A:B 23 4.80E-05
1pd7 A:B 24 3.00E-07
1q0w A:B 24 2.77E-04
3dvu B:D 24 1.10E-06
4q5u A:C 24 1.00E-12
1sb0 A:B 25 1.50E-05
Ivyt A:E 25 2.00E-08
2mv7 A:B 25 1.56E-09

2mzd A:B 25 8.77E-07




Table S4. The ranks given by pepATTRACT and MM/PBSA for the dataset III.

PDB  peptide pepATTRACT 99 implicit (g;y) 199 explicit (g;n) ff14SB implicit (&)
code length 2 4 6 1 2 4 6 1 2 4 6
ljwg 5 14 10 8 2 1 5 3 1 1 13 6 1 1
Invr 5 5 20 20 8 5 18 26 27 18 21 18 8 6
2h9m 5 49 1 1 1 1 1 1 1 1 1 1 1 1
2hpl 5 12 1 1 1 2 1 2 4 5 1 1 1 1
lawr 6 26 1 1 1 1 1 1 4 3 1 1 1 1
Itp5 6 23 9 11 9 11 20 25 27 27 12 11 13 14
lvzq 6 48 4 2 3 4 2 3 4 7 3 2 3 4
lczy 7 1 4 3 3 5 7 10 6 7 2 4 4 6
1se0 7 43 49 42 27 23 48 44 33 24 45 39 23 16
2foj 7 42 28 24 20 17 11 18 18 8§ 29 24 20 18
ler8 8 11 23 19 14 17 32 32 32 27 22 20 19 17
In7f 8 1 24 6 2 1 22 5 3 3 23 7 1 1
lou8 8 10 3 13 9 5 6 1 1 3 10 5 2
2¢3i 8 2 7 10 8 6 13 12 7 2 7 12 8 5
2j6f 8 30 8 o 10 9 21 18 15 16 15 13 12 12
Icka 9 49 12 12 14 16 5 7 1 22 17 15 15 18
Imfg 9 47 5 9 14 21 28 34 35 31 3 6 11 15
1x2r 9 15 36 32 17 12 19 20 14 9 38 28 13 9
1290 9 44 1 1 1 3 13 10 12 17 1 1 3 3
lywo 10 30 1 1 5 9 1 1 1 1 1 1 5 8
2ho2 10 39 3 3 3 3 4 5 4 3 3 4 4
209v 10 20 1 2 2 3 3 10 18 22 1 2 5 16
Inx1 11 45 4 3 2 1 13 12 13 13 3 3 2 1
Issh 11 36 1 1 1 1 1 1 1 3 1 1 1 1
2cch 12 50 43 37 25 10 12 9 8 7 41 35 13 7




Table S5. The 73 complexes extracted from PepBDB and the ranks given by

HPEPDOCK and MM/GBSA in global docking.

PDB  Peptide Free GBOBC! GBOBC2
. HPEPDOCK

code length protein? 2 4 6 1 2 4 6
1vpp 20 Imkk:A
Iwkw 20 S5gw6:A

2cny 20 2c03:A 51 229 10 10 10 9 8 7
2k7w 20 S5w60:A

2kqgs 20 2mwS5:A:1

2nnu 20 1dto:A 7 17 15 13 12 12 15 13 12
2xpn 20 2xpl:A

3owt 20 3cz6:A 1 1 1 2 2 1 1 2 2
3x2v 20 1re8:A 32 1 312 18 1 2 11 14
4bd6 20 4bd8:A

4ika 20 3n6m:A

4v0v 20 1jk7:A
5mkO0 20 Smjz:A 1 1 1 1 1 1 1 1 1
1Im2z 21 Inhz:A

1rpq 21 1f2q:A

2bn5 21 2bn6:A:1

2yle 21 2ylf:A

2734 21 2cu9:A

3aal 21 3aa7:A 41 37 42 47 47 58 49 45 43
3plv 21 1m9%4:A

4cud 21 1qfg:A 60 94 67 46 44 94 65 47 41
4cyd 21 3r6s:C

4gnt 21 Swix:A 27 20 21 26 30 16 19 27 35
4ig9 21 4i51:A
4w8p 21 2x0c:A 17 4 10 17 23 4 9 15 23
5glh 21 Sgli:A
Swy2 21 3hpc:X

1dt7 22 4pe0:X

Iwa7 22 Iwlf:A:1

1zsg 22 2esw:A

2a7u 22 labv:A 43 7 8§ 12 13 6 7 12 13
2who6 22 1q59:A

3h0t 22 S5jwS:A

4jhk 22 2i20:A

4rey 22 4kfv:A

Slhz 22 2nl19:A:14

5xod 22 1khx:A
2mak 23 2maj:AC

2nud 23 2nun:A



3ul0
4afj
Sanr
S5fws
Sgtb
Shvz
Syip
lig5
1q0w
2b3g
2drn
2m8s
20kr
2qme
3c66
3ech
3wn7
4blw
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Sgtu
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114w
1qfn
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2jmx
2m04
2mzd
2qiy
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25
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4usSu:A
4acc:A
4ctd:D
4fcj:A
5d9r:A
3ezw:AB
2r2q:A
3if7:A
Snvg:A
4ipc:A
116e:AB:1
2lwp:A:1
2fst: X
Imhl:A
1fa0:B
1lnw:AB
1x2j:A
2fxu:A
2bhj:A
1z22w:B
3n4s:AB
1kfh:A
lgrx:A
Ivyu:A
2bo5:A:1
3spf:A
1f81:A
1zx2:A
2v75:A
3u69:H
4rla:A
2bc3:AB
2gkm:AB
Iqyn:AC

13 6 2 1
23 1 2 5
1 16 12 18
85 3 4 4
2 1 1 1
3 5 8 8
86 34 10 8

21

15

12

12

16

18

4Since some structures have multiple conformations, the number represents the serial number of

the conformation.



Table S6. The ranks given by HPEPDOCK and MM/PBSA for the dataset V.
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Table S7. The detail ranks given by HPEPDOCK and MM/GBSA for dataset VI and the polar buried areas of the predicted protein-peptide

binding interfaces.

PDB  Peptide Free? Hit Polar buried HPEPDOCK GBORC! GBOPC
code length  protein  number area“ 4 6 Optimal &, 1 2 4 6 Optimaleg,’
3len 25 2v7S:A 1 551.1 81 25 30 36 40 1,2 32 38 39 41 1
4bd6 20 4bd8:A 1 667.8 27 1 2 11 14 1,2 1 2 9 13 1,2
2nnu 20 1dto:A 11 710.4-1114 10 15 29 33 34 1 21 23 28 28 1,2
5fws 23 4fcj:A 1 735.2 7 4 18 8 8 4,6 43 18 9 8 4,6
4ika 20 3n6m:A 2 748.6-939.1 57 2 7 5 3 2,4,6 20 6 4 4 2,4,6
4gnt 21 Swix:A 3 762.6-1021.8 72 75 65 55 54 4,6 63 61 62 62 1,2,4,6
1q0w 24 Snvg:A 2 763.4-806.5 49 4 1 1 1 1,2,4,6 4 1 1 1 1,2,4,6
4blw 24 2fxuw:A 2 795.9-1085.3 13 78 38 27 24 4,6 57 49 29 26 4,6
3x2v 20 Ire8:A 3 826-909.3 1 16 15 16 17 1,2,4,6 21 19 17 17 1,2,4,6
5yip 23 2r2q:A 5 827.8-1088.2 1 24 9 5 5 2,4,6 22 10 5 5 2,4,6
4w8p 21 2x0c:A 13 852.1-1047.7 2 11 1 1 1,2,4,6 1 11 1 1,2,4,6
3owt 20 3cz6:A 10 902.3-1232.6 2 1 1 1 1 1,2,4,6 1 11 1 1,2,4,6
3ul0 23 4uSu:A 2 983.2-1249.2 5 6 1 1 1 1,2,4,6 19 11 2,4,6
4v0v 20 1jk7:A 1 990.5 5 2887 6 5 2,4,6 27 7 6 4 24,6
31u9 25 3u69:H 1 1089.1 64 23 22 24 25 1,2,4,6 22 26 27 28 1,2,4
3aal 21 3aa7:A 1 1167.7 77 47 21 14 11 4,6 67 28 19 14 4,6
4jo6 25 2bc3:AB 2 1185.3-1256.3 31 16 4 6 8 2,4,6 26 8 8 8 2,4,6
2cny 20 2¢03:A 1 1287.6 98 27 13 11 11 2,4,6 28 13 12 12 2,4,6
lvyt 25 Ivyw:A 38 / 1 2 2 2 2 1,2,4,6 2 2 2 2 1,2,4,6
5mk0 20 Smjz:A 96 / 1 1 1 1 1 1,2,4,6 1 11 1 1,2,4,6

“Since some structures have multiple correct hits, their polar buried areas will be a range rather than a value; ?Optimal ¢;, are considered as the &;, with the best rank
or a rank < the best rank plus 5.
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Figure S1. Scatter plots of the experimental AGy;,q (kJ/mol) versus calculated AGyping
(kcal/mol) predicted by MM/PBSA based on the structures minimized in implicit

solvent for the 19 complexes in the dataset I.
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Figure S2. Scatter plots of the experimental binding affinities (logKy) versus
calculated AGyg (kcal/mol) predicted by MM/GBSA based on the short MD

simulations in implicit solvent for the 34 complexes in the dataset II.
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