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1. Figure captions
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Fig. S1 Regionl and Region2 used for Topomer CoMFA are shown in blue and red, respectively.

Fig. S2 Topomer CoMFA contour maps based on compound 26. (A, B) Steric and electrostatic contour

maps in Regionl. (C, D) Steric and electrostatic contours in Region2.

Fig. S3 Docking results of all designed compounds D1-D8 in the MMP-13 protein



Fig. S4 Structural comparison between initial (red) and representative snapshots from MD simulation

(blue) of compound 5.
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Fig. S5 The root-mean-square fluctuation (RMSF) of the compound 26 (black) and 5 (orange) in the

MMP-13 complexes obtained from 50 ns MD simulation.

2. Table captions

Table S1. Molecular structures of all compounds with their actual and predicted pICsq values of COMFA

and CoMSIA
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Compound 1-30
CoMFA CoMSIA
NO. R, R, R; Exp.? Pred.? Res.c Pred. Res.c
1 -H -H -OCH3 7.921 7.791 0.130 7.586 0.335
2 -H -F -OCH; 7.959 8.070 -0.111 8.123 -0.164
3 -H -CH3 -OCH3 7.585 7.532 0.053 7.568 0.017
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COOH
/\/©/ -F -OCH,3 11.409  11.377
(o)

26 0.032 11.408 0.001
27 H H 71/\/\ 7538 7381  0.157 7.551 -0.013
28 -H -H \[(\/\ 8.027 8019  0.008 8062 -0.036
29 -H -H \n/\/\ 8.796 8.872  -0.076 8.799 -0.003
/_"
30* H -H )\ O 9.699  9.871  -0.172 9.596  0.103
O R,
oY HN%
N
Re %
Compound 31-53
CoMFA CoMSIA
NO. R, R; Exp.? Pred.” Res.c Pred.d Res.c
/=N
31 -CH; HN 10.131 10204  -0.073 10.142 -0.011
/=N
32 -CH; HN. o 8.585 8.470 0.115 8578  0.007
N/)\S/\/\/ N
/=N
33 -CH; HN 10.194 10.087 0.107 10.160  0.034
HNF:N N
34* -CH, \N/)\WN\/ 8.824 8.879 -0.055  8.266  0.558
O
/=N (0]
35 -CH HN, ~ 8.310 8.337 -0.027 8334  -0.024
3 N)\)J\N/\
H
/=N
36 -CH; HN\N/)\/\H/NQ 9538 9575  -0037 9470  0.068
0]
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53

3-F-Ph HN 9.854 9.961
\N/ O/\/\O/
/':N
2-Cl-Ph HN 10.229 10.214
‘N/)\O/\/\O/
=N
3-CI-Ph HN 10.108 10.119
‘N/)\O/\/\O/

-0.107

0.015

-0.011

9.895 -0.041

10.333  -0.104

10.065 0.043

@ Experimental plCsp.

b Predicted plCso by COMFA model.

¢ Relative error of (Predicted plCsy - Experimental plCsp).
d Predicted plCso by COMSIA model.

*The samples of the test set

Table S2 Energy contribution of the key residues of 26-MMP-13 computed by GB

method (Kcal

Mol?1)

No. Svpw Bvpw SELE Bee Sce Bgs Teesur  Taaror
Lys140  -0.0427 -0.0044 -0.0432 -0.0015  -0.0061 -0.0002 -1.0029  -0.0801
Asn215  -0.3137 -0.1222  -0.6304 -0.028 -0.0892 -0.004 -1.3567  -0.0915
Ala238  -0.2542 -0.6753 -0.0621 -0.3314  -0.0088 -0.0469 -0.011 -0.6413
Phe241  -0.6656 -0.5842  -0.1227 -0.3151  -0.0174 -0.0446 -0.0598  -0.2913
Tyr244  -3.1259 -0.6191 -0.3808 -0.1511  -0.0539 -0.0214 -0.3397  -0.2298
Thr245 -0.4257  0.1220 -0.107 -0.759 -0.0151 -0.1065 -0.0795  -0.9358
Tyr246  -1.6733  -0.5072 -0.2648 -0.0722  -0.0375 -0.0102 -0.1676  -0.2116
Thr247  -1.5744 -0.2513 -0.216 -0.3584  -0.0305 -0.0507 -0.7179  -0.574

Met253  -0.0758 -0.0143 -0.018 -0.0027  -0.0025 -0.0004 -0.0697  -0.0228

Table S3 Energy contribution of the key residues of D3-MMP-13 computed by GB

method (Kcal

Mol?)
No. Svpw Bvpw SkLE BeLe Sca Bes Teesur  TaaroT
Lys140  -0.0077 -0.0013  -0.003 -0.0005 -0.0004 -0.0001 -0.2331  -0.0376
Asn215  -0.4545 -0.2159 -0.284 -0.1031 -0.0402 -0.0146 -0.6535  -0.3231
Ala238 -0.1491  -0.5193  -0.0623 -0.1961 -0.0088 -0.0277 -0.01 -0.3838
Phe241 -0.6999  -0.5899 -0.1617 -0.1823 -0.0229 -0.0258 -0.0485  -0.3372
Tyr244 -2.5098  -0.7016  -0.5434 -0.1929 -0.0769 -0.0273 -0.859 -0.4211
Thr245 -0.6513  -0.2601  -0.2447 -0.5939 -0.0346 -0.084 -0.1497  -1.1897
Tyr246 -1.6547  -0.5387 -0.3214 -0.0876 -0.0455 -0.0124 -0.2558  -0.3034
Thr247 -1.5921  -0.3081 -0.3037 -0.3602 -0.0429 -0.0509 -0.7909  -0.5645
Met253  -0.0093 -0.0172 -0.0019 -0.0041 -0.0003 -0.0006 -0.0076  -0.0335




Table S4 Energy contribution of the key residues of D8-MMP-13 computed by GB

method (Kcal

Mol?)
No. Svpw Bvpw SkLE Bere Scs Bgs Teesur  Teeror
Lys140  -0.0527 -0.0039 -0.0288 -0.0011 -0.0041  -0.0002 -0.5245  -0.1031
Asn215  -0.7365 -0.2011 0.3604 0.0676 -0.051 -0.0096 -0.782 -0.1782
Ala238  -0.2250 -0.5940 -0.0574 -0.3673 -0.0081  -0.0519 -0.0157  -0.675
Phe241  -0.6365 -0.7080 -0.0927 -0.1632  -0.0131  -0.0231 -0.0391  -0.3509
Tyr244  -3.0677 -0.6441 -0.676 -0.1802  -0.0956  -0.0255 -0.8052  -0.2374
Thr245 -0.5217  0.1805 -0.1042 -0.6227  -0.0147  -0.0881 -0.0966  -0.6479
Tyr246  -1.8250 -0.4339 -0.465 -0.1176 ~ -0.0658  -0.0166 -0.3026  -0.2354
Thr247  -1.3174 -0.3354 -0.5978 -0.3488  -0.0845 -0.0493 -1.5355  -0.595
Met253  -0.0177 -0.0094 -0.0066 -0.0039  -0.0009 -0.0006 -0.0355 -0.019

Table S5 Energy contribution of the key residues of 5-MMP-13 computed by GB

method (Kcal

Mol?)
No. SVDW BVDW SELE BELE SGB BGB TGBSUR TGBTOT
Lys140  -0.0017 -0.0009 -0.0007  -0.0003  -0.0001 -0.0001 -0.1123 -0.0368
Asn215  -0.1639  -0.0954 -0.0631 -0.0631 -0.0089 -0.0089  -0.0877 -0.1778
Ala238  -0.0117 -0.0351 -0.0026  -0.0098  -0.0004 -0.0014  -0.0073 -0.0587
Phe241 -0.1327  -0.4949  -0.0255 -0.1107  -0.0036 -0.0157  -0.0149 -0.2788
Tyr244  -0.7895 -0.4072 -0.3623  -0.148 -0.0512 -0.0209  -0.2851 -0.1917
Thr245  -0.2506 -0.6661 -0.1071 -0.3508  -0.0151 -0.0496  -0.1006 -1.3028
Tyr246  -0.4204 -0.3712 -0.2027 -0.1697  -0.0287 -0.024 -0.0709 -0.2864
Thr247  -0.2425 -0.2108 -0.4007 -0.1049  -0.0567 -0.0148  -1.3574 -0.4271
Met253  -0.2636 -0.3046 -0.2218 -0.1287  -0.0314 -0.0182  -0.1039 -0.2953

S represents the contribution of the side chain;

B represents the contribution of the main chain;

T represents the total contribution;

ELE is the vacuum electrostatic interaction;

VDW is the vacuum van der Waals interaction;

GB is the polar solvation energy calculated by GB method;
GBSUR is a non polar solvation energy;

Svow is a residue side chain vacuum van der Waals interaction



Table S6 ADMET prediction of designed compounds

ADMET

ADMET

ADMET

ADMET

ADMET

ADMET

ADMET ADMET ADMET  ADMET
Solubility Solubility BBB CYP2DE CYP2D6 Hepatotoxicity Hepatotoxicity Absorption PPB AlogP98  PSA-2D
Level Level Probability Probability Level Level

21k-Na -4.44 2 4 0 0.346 1 0.92 1 0 3.41 115.636
D1-Na -4.755 2 4 0 0.306 1 0.913 1 0 3.616 115.636
D2-Na -4.347 2 4 0 0.306 1 0.913 2 0 3.168 136.451
D3-Na -5.079 2 4 0 0.297 1 0.913 1 0 3.821 115.636
D4-Na -5.089 2 4 0 0.306 1 0.966 1 0 3.821 115.636
D5-Na -3.979 3 4 0 0.326 1 0.907 1 0 2.688 126.897
D6-Na -4.451 2 4 0 0.306 1 0.913 2 0 2985 147.712
D7-Na -4.637 2 4 0 0.306 1 0.913 1 0 3.275 126.897
D8-Na -5.471 2 4 0 0.386 1 0.887 2 1 4271  124.566
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