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Table S1 20 groups detailed binding free energy of triple system simulations in
AMBER force field during 80 to 90 ns MD simulation for the 1C5T system. All
values are in kcal/mol.

AE,, AE 4, AE;, AG,, —TAS AG,,,

1 -40.90 -17.68 -17.99 12.73 14.65 -49.19
2 -36.35 -25.62 -19.79 13.98 11.68 -56.1
3 -38.42 -20.39 -20.61 15.98 14.91 -48.53
4 -32.91 -15.22 -21.32 10.94 15.86 -42.65
5 -37.23 -21.87 -13.65 16.06 15.23 -41.46
6 -38.50 -17.41 -15.47 12.88 17.57 -40.93
7 -29.01 -17.40 -19.80 10.70 14.81 -40.7
8 -41.13 -18.18 -19.22 17.16 13.90 -47.47
9 -31.80 -22.43 -12.81 13.77 17.86 -35.41
10 -42.46 -20.84 -12.71 21.40 13.97 -40.64
11 -34.62 -24.71 -19.50 17.45 15.50 -45.88
12 -37.84 -22.26 -17.53 17.41 17.29 -42.93
13 -35.89 -17.58 -15.25 16.13 17.27 -35.32
14 -37.52 -23.77 -23.69 17.07 17.30 -50.61
15 -25.85 -24.69 -21.03 10.89 17.33 -43.35
16 -29.62 -21.39 -23.91 8.45 16.24 -50.23
17 -34.72 -20.32 -8.77 12.61 17.72 -33.48
18 -33.92 -23.09 -19.22 13.30 18.60 -44.33
19 -35.76 -19.07 -15.31 12.79 17.42 -39.93
20 -40.27 -18.64 -13.74 13.75 15.71 -43.19
AVE -35.74 -20.63 -17.57 14.27 16.04 -43.63

STD 4.22 2.85 3.88 2.97 1.69 5.51




Table S2 20 groups detailed binding free energy of triple system simulations in PPC
force field during 80 to 90 ns MD simulation for the 1C5T system. All values are in

kcal/mol.

AE, ele AE vdw AE, int AGvol - T AS AGbimz’

1 67.97 -39.58 0.26 -38.31 21.69 12.03
2 79.64 -42.6 -29.32 -40.5 32.82 0.04
3 95.25 -49.68 -27.48 -43.72 22.87 -2.76
4 88.22 -49.22 -9.09 -45.85 21.1 5.16
5 89.93 -41.7 -3.02 -48.96 17 13.25
6 93.14 -48.54 -13.06 -49.7 19.5 1.34
7 86.46 -44.98 -6.82 -43.05 16.93 8.54
8 91.39 -43.87 -27.71 -47.02 28.13 0.92
9 89.06 -48.25 -25.8 -50.11 25.79 -9.31
10 74.86 -51.87 -12.7 -35.42 23.74 -1.39
11 67.47 -41.5 -8.32 -37.52 25.33 5.46
12 74.87 -40.93 -16.35 -40.79 16.25 -6.95
13 76.49 -43.91 -8.85 -39.8 19.99 3.92
14 70.29 -41.45 -1.2 -38.05 5.98 -4.43
15 75.16 -36.81 -12.04 -42.7 21.86 5.47
16 79.32 -39.31 -7.16 -39.02 21.07 14.9
17 72.24 -39.81 -19.36 -36.29 24.68 1.46
18 69.6 -44.03 2.4 -40.69 16.8 4.08
19 69.7 -38.08 -13.26 -40.07 16.64 -5.07
20 80.67 -47.13 -26.8 -44.26 33.44 -4.08
AVE 79.59 -43.66 -13.28 -42.09 21.58 2.14

STD 8.89 4.15 9.69 431 6.03 6.54




Table S3 20 groups detailed binding free energy of triple system simulations in
AMBER force field during 80 to 90 ns MD simulation for the 102J system. All values
are in kcal/mol.

AE,, AE 4, AE;, AG,, —TAS AG,,,

1 135.42 -22.79 -11.53 -169.96 17.23 -51.63
2 128.12 -21.63 -16.9 -166.95 20.89 -56.47
3 126.90 -20.32 -10.57 -169.7 19.86 -53.83
4 132.18 -23.78 -3.97 -168.73 18.98 -45.32
5 124.13 -24.2 1.61 -161.24 17.86 -41.84
6 125.13 -24.42 1.95 -158.98 21.57 -34.75
7 129.14 -26.09 5.97 -164.54 19.91 -35.61
8 117.23 -20.58 -24.48 -160.58 20.84 -67.57
9 119.04 -23.37 -10.47 -163.49 19.55 -58.74
10 124.52 -19.67 -5.85 -165.7 19.81 -46.89
11 124.23 -22.63 -12.73 -162.64 18.9 -54.87
12 134.39 -20.09 -7.45 -172.47 16.81 -48.81
13 125.23 -17.43 -9.22 -164.82 18.93 -47.31
14 129.08 -17.01 -13.37 -170.55 17.72 -54.13
15 133.49 -24.03 -6.14 -170.31 17.66 -49.33
16 130.32 -19.77 -8.17 -169.06 19.2 -47.48
17 125.00 -24.47 -0.06 -162.02 18.41 -43.14
18 128.58 -24.56 -0.79 -172.21 16.11 -52.87
19 128.52 -23.11 -11.53 -171.43 18.34 -59.21
20 132.37 -23.82 -6.42 -170.96 16.86 -51.97
AVE 127.65 -22.19 -7.51 -166.82 18.77 -50.10

STD 4.65 2.44 6.95 4.16 1.44 7.69




Table S4 20 groups detailed binding free energy of triple system simulations in PPC
force field during 80 to 90 ns MD simulation for the 102J system. All values are in

kcal/mol.

AE, ele AE vdw AE, int AGvol - T AS AGbimz’

1 -81.67 -13.49 -20.65 43.65 22.16 -50.00
2 -64.13 -9.96 -24.06 29.93 25.03 -43.19
3 -47.48 -16.44 -22.75 17.00 22.54 -47.13
4 -63.72 -15.46 -19.65 23.76 21.11 -53.96
5 -60.49 -15.02 -13.40 22.84 15.44 -50.63
6 -44.59 -19.26 -11.70 17.16 26.72 -31.67
7 -50.11 -18.93 -13.43 2391 15.03 -43.53
8 -54.30 -12.89 -26.70 18.24 22.37 -53.28
9 -52.30 -15.69 -23.71 23.35 25.53 -42.82
10 -61.44 -24.41 -19.96 27.54 25.74 -52.53
11 -61.63 -21.81 -19.98 25.26 32.37 -45.79
12 -57.88 -12.90 -18.50 24.32 20.70 -44.26
13 -61.44 -18.60 -35.24 30.64 21.64 -63.00
14 -50.15 -19.91 -12.37 20.41 20.88 -41.14
15 -54.07 -17.10 -21.70 22.22 23.86 -46.79
16 -58.80 -18.46 -17.81 27.23 21.29 -46.55
17 -53.38 -11.97 -15.48 18.97 25.77 -36.09
18 -64.99 -10.73 -16.27 27.39 19.31 -45.29
19 -65.83 -13.27 -18.65 32.05 23.05 -42.65
20 -54.83 -17.90 -18.99 29.08 12.94 -49.70
AVE -58.16 -16.21 -19.55 25.25 22.17 -46.50

STD 8.04 3.68 5.35 6.05 4.30 6.57




Table S5 Binding free energy between trypsin and ligand in AMBER and PPC force
field during the 20 additional 10 ns MD simulation for the 1C5T system. AH

represents the total of protein—ligand interaction ((E;}t) ) and the solvation free energy

(AG,,,). All values are in kcal/mol. *The experimental value is -5.6 kcal/mol.

AMBER PPC
—TAS AGbind —TAS AGbina
Time AH AH
(1C5T) N.,, I N..  IE N.,. I N.. |IE
. 3609 1895 2770 -17.14 -839 -3922 1835 31.89 -20.87 -7.33
5 3506 1670 2770 -1836 -7.36 -38.57 1667 31.89 -21.90 -6.68
3 3534 1582 2770 -1952  -7.64 -37.97 1536 31.80 -22.61 -6.17
4 3502 1342 2769 2160 -7.33 -39.51 1799 3176 2152 -7.75
s 3632 1618  27.69 -20.14 -8.63 -3899 17.55 3176 -21.44 -7.23
6 3457 1676 2770 -17.81 -6.87 -3874 1952 3174 -1922  -7.00
. 3754 19.08 27.69 -18.46 -9.85 -38.65 1775 3173 2090 -6.92
. 3647 1645 2770 2002 -877 -37.89 1824 3172 -19.65 -6.17
9 36.61 17.17 2771 -1944 890 -39.03 1613 31.69 -22.90 -7.34
10 3734 1835 2774 -1899 960 -39.09 1613 31.65 -22.96 -7.44
11 3625 1681 2776 -1944 849 3973 1620 3161 -23.53 812
1, 3492 1610 2779 -1882 -7.13 -3887 1683 31.58 -22.04 -7.29
13 3511 1967 2782 -1544 729 3891 17.65 31.63 -21.26 -7.28
4 3632 1753 2786 -1879 846 -3820 1686 31.61 -21.34 -6.59
s 3729 1600 2787 2129 942 -3845 1891 3157 -19.54 -6.88
6 3456 1665 2785 -1791 671 -39.32 1610 3154 -2322 -7.78
17 3513 1778 2787 -1735 726 -39.19 1531 3172 -23.88 -7.47
g 3571 1791 2786 -17.80 -7.85 -3866 1472 3172 -23.94 -6.94
lo 3545 1700 2787 -1845 -7.58 -39.46 1772 3168 -21.74 -7.78
5o 3631 1722 2787  -19.09 844 -4002 1632 3273 2370 -7.29
AVE 3587 17.08 2777 -1879 810 3892 17.02 3175 2191 -7.17
142 093 144 052

STD




Table S6 Binding free energy between trypsin and ligand in AMBER and PPC force
field during the 20 additional 10 ns MD simulation for the 102J system. AH

represents the total of protein—ligand interaction ((E;}t) ) and the solvation free energy

(AG,,,). All values are in kcal/mol. *The experimental value is -7.8 kcal/mol.

AMBER PPC
—-TAS AGbina —-TAS AGbind
Time AH AH
(102)) Nmode IE Nmode IE Nmode IE Nmode IE

1 -3420 2294 3486 -11.26 0.66 -38.39 18.03 34.14 -20.36 -4.25
7 -3430 20.62 3488 -13.68 0.58 -40.54 20.71 34.14 -19.83 -6.40
3 -34.09 21.20 3489 -12.89 080 -38.13 21.98 34.13 -16.15 -4.00
4 -33.77  20.19 3491 -13.58 1.14 -3821 19.14 34.13 -19.07 -4.08
5 -35.85 20.38 3493 -1547 -092 -37.20 19.11 34.13 -18.09 -3.07
6 -33.30  21.02 3495 -12.28 1.65 -39.21 22.08 34.13 -17.13 -5.08
7 -30.97 23.06 34.95 -7.91 398 -3990 22.15 34.15 -17.75 -5.75
8 -3442  20.86 3496 -13.56 054 -39.26 21.57 34.14 -17.69 -5.12
9 -34.01 24.01 3497 -10.00 096 -40.55 2478 34.15 -15.77 -6.40
10 -3429 2364 3497 -10.65 0.68 -39.61 22.64 34.16 -16.97 -545
11 -3432 2259 3496 -11.73 0.64 -40.17 2286 3420 -17.31 -5.97
12 -35.56  19.67 3496 -1589 -0.60 -42.40 2359 3423 -18.81 -8.17
13 -33.73  21.61 3496 -12.12 1.23  -38.16 21.81 3423 -16.35 -3.93
14 -33.55 2290 3496 -10.65 1.41 -37.08 20.74 3422 -1634 -2.86
15 -35.53  23.64 3497 -11.89 -0.56 -37.09 20.53 3420 -16.56 -2.89
16 -36.81 2243 3497 -1438 -1.84 -36.95 19.39 3418 -17.56 -2.77
17 -38.61 2252 3499 -16.09 -3.62 -39.39 20.51 34.19 -18.88 -5.20
18 -39.12 2332 3501 -15.80 -4.11 -39.29 2379 3423 -1550 -5.06
19 -40.19  23.79 35.03 -1640 -5.16 -39.88 2237 3426 -17.51 -5.62
20 -39.44 2352 3505 -1592 -439 -36.57 21.45 3427 -15.12 -2.30
AVE -35.30 2220 3496 -13.11 -035 -38.90 21.46 34.18 -17.44 -4.72
2.38 2.35 1.42 1.51

STD




Fig. S1 The root-mean-square deviation (RMSD) of the backbone atoms relative to
the corresponding native structure during the 200 ns MD simulation. The upper part
of the figure is system 1C5T in AMBER (black) and PPC (red); and the lower part of
the figure is system 102J.
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Fig. S2 The binding free energy distribution of 20 sets of results for 1C5T system
calculated by IE and nmode method under PPC and AMBER.
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Fig. S3 The binding free energy distribution of 20 sets of results for 102J system

calculated by IE and nmode method under PPC and AMBER.
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