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Table S1. Data source and curation.

K (PMID/US Patent) IPRBR-FAVEREAR D RBR-BAVEREA [RIARORE AR

3405522454 0 11 5
3545038152 15 6 15
3374133453 12 0 12
3411626454 35 1 37
354055725 37 0 39
346104235 19 0 28
35231577571 18 0 18
3448133758 8 0 5
349546185% 12 29 14
3173402159 17 4 26
3238828151 17 1 17
33272783512 20 0 24
332808985 0 21 10
3377057454 33 0 33
341477465 21 0 19
348399971519 21 0 17
35429911517 9 16 11
37207535528 26 0 25
31298541519 7 1 9
30964291529 14 11 20
326677990524 34 45 29

32936638522 11 25 31
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33186040052 24 2 35
33264007524 8 0 8
34037385052 48 0 48
3405690652 21 0 21
34115499[527) 36 1 41
3431311652 16 0 9
34670084529 4 0 7
3476167905% 13 0 13
3393873905%U 31 0 34
35188766522 11 2 14
3715939505% 21 2 25
365794890534 17 6 34
337867265%) 15 0 15
3419941715%1 17 0 17
35684392[5%71 2 0 3
US103086445%8 271 0 0
US10618916 66 0 0
US1066927154 34 0 0
US10806785544 166 0 0
US10882833154 14 0 17
US1088284454 45 0 4
US1094112954 21 0 23
US10975049154 19 2 20
US110781925%! 42 11 58
US1138404854 33 2 38
US114077495% 25 0 0
US11459339154 137 0 137
US114659815% 13 0 0
US115356155° 21 0 0
US98502255%2 269 1 23
US9872852[55% 284 0 14
PubChem Bioassay 2316 0 1930 0

&1t 2130 2130 1099
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* S2 ikt & 2y AR kP EAS 56

Table S2. Drug similarity test for candidate compounds.

fEik &) MW  ALOGP HBA HBD PSA ROTB AROM QEPPI

ZINC000012858649 261.712 2.9991 3 1 54.88 2 2 0.5044
ZINC000097015187 305.259  3.5328 3 65.78 2 2 0.5481
ZINC000015643758 289.338 3.7043 3 1 54.88 3 3 0.6199
ZINC000024776572 368.458  4.6964 4 1 60.45 5 3 0.8906
ZINC000133129569 390.461 3.9134 4 1 76.13 4 3 0.9036
ZINCO000000423727 342.782  4.5643 4 1 64.36 4 3 0.8269
ZINCO000097549003 441.553 4.7198 4 1 62.3 4 3 0.9156
ZINCO000097549002 441553 4.7198 4 1 62.3 4 3 0.9156
ZINC000020538424 395484  4.5825 4 1 75.44 4 3 0.9079
ZINC000020538426 395.484  4.5825 4 1 75.44 4 3 0.9079
ZINC000065372236 384.432 2.7282 5 2 85.89 6 2 0.8467
ZINC000011916338 404.673  2.8567 5 1 89.02 3 2 0.7757
ZINCO000004122995 389.411  4.4677 6 1 86.48 5 4 0.7634
ZINC000151357575 397.887 4.6248 3 1 62.3 3 3 0.8175
ZINC000952973088 341.396 2.7012 5 1 89.77 4 3 0.7081
ZINCO000006781383 405.479  4.9362 5 1 73.34 5 4 0.7757
ZINCO000426424415 363.439 1.4574 5 3 94.92 5 2 0.6773
ZINCO000426424416 363.439 1.4574 5 3 94.92 5 2 0.6773
ZINCO000057412202 325.799  4.5992 2 2 57.78 3 3 0.5389
ZINC000021721094 412.478  4.4997 5 1 85.59 4 5 0.5536
ZINC000012868656  288.35  4.3093 2 1 41.99 3 3 0.4734
ZINC000072427504 307.353 3.6514 3 3 78.01 3 3 0.6045
ZINCO000047371782 356.389  3.4894 5 2 96.45 4 4 0.7722
ZINC000065455272  365.433  3.6953 5 2 76.39 7 3 0.9248
ZINC000058406518 310.279  3.0115 4 2 66.91 4 2 0.7374
ZINC000299781094 346.452 3.2516 4 1 60.45 6 2 0.7978
ZINC000299781068 346.452  3.2516 4 1 60.45 6 2 0.7978
ZINCO000057412356  346.217 4.9442 2 2 57.78 3 3 0.5496
ZINC000038580264 261.712  3.0638 3 1 54.88 2 2 0.5047
ZINC000004881112 372.808 4.5729 5 1 73.59 5 3 0.9134
ZINCO000000830435 363.329  4.5567 6 1 111.41 4 4 0.6974



) # %% R Acta  Phys.

Sin.

Vol. 72, No. 24 (2023)

240501

ZINC000952968697
ZINC000005002017
ZINC000032932427
ZINC000000830413
ZINC000426443036
ZINC000175468610
ZINC000050344408
ZINC000004063088
ZINC000002056866
ZINC000003482123
ZINC000000830439
ZINC000170866712
ZINC000003908064
ZINC000952973550
ZINC000828150401
ZINC000170595786
ZINC000003909439
ZINC000019146880
ZINC000019146877
ZINC000064987401
ZINC000021874692
ZINC000021874694
ZINC000334155018
ZINC000952864005
ZINC000003908573
ZINC000013121834
ZINC000021723762
ZINC000002911784
ZINC000225535926
ZINC000057413133
ZINC000019770413
ZINC000253473522
ZINC000253473523
ZINC000005573911

334.383
348.402
397.482
364.317
361.467
393.468
388.876
380.86
419.353
226.279
377.356
363.458
329.743
356.455
324.344
352.438
338.794
287.319
287.319
362.433
437.544
437.544
272.304
325.372
328.755
327.771
380.81
474.59
344.418
355.369
283.287
374.44
374.44
351.406

2.7102
4.4813
4.7804
3.9517
3.1391
4.6358
4.7412
4.9674
4.2669
2.9507
4.8651
2.7898
3.6509
2.5609
1.1365
2.9443
4.6543
2.4709
2.4709
3.7535
3.0454
3.0454
2.7675
3.1542
4.2613
3.9964
4.7495
4.2906
3.9961
3.7937
3.1987
4.5587
4.5587
3.9333
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85.59
64.36
72.7
124.3
63.69
71.53
60.45
67.77
154.3
41.99
111.41
54.46
77.25
75.94
94.7
65.54
55.13
77.25
77.25
76.36
96.33
96.33
64.36
85.84
75.36
78.01
59.29
83.48
58.12
76.24
81.16
60.45
60.45
77.25
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W W W W W Wk, A~ WLWWDN DN DN OO DD O DN O WO DN DN DD N DD, W

0.7953
0.8316
0.7635
0.6007
0.8083
0.9048
0.9108
0.7499
0.5165
0.3708
0.7057
0.7839
0.8555
0.7419
0.6394
0.7566
0.6055
0.7003
0.7003
0.7755
0.8361
0.8361
0.6583
0.7908
0.7935
0.6177
0.7093
0.6198
0.8136
0.8789
0.7705
0.8708
0.8708
0.9040
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ZINCO000065469976 328.412  3.0489 4 2 59.59 7 2 0.7615
ZINC000072427490 335.407 4.2683 3 3 78.01 3 3 0.6231
ZINC000096344675 351.406 2.7728 3 3 87.3 4 2 0.5985

7E: MW, ALOGP, HBA, HBD, PSA, ROTBHIAROMZ AIREAGWH 4 F i it . R/KZE1H 73 R 4L
AR, S R, TR AL A ORI 55 A IR B A RV 5T

Note: MW, ALOGP, HBA, HBD, PSA, ROTB and AROM respectively represent the molecular weight, lipid water
surface partition coefficient, hydrogen bond receptor, hydrogen bond receptor, polar surface area, rotatable
chemical bond number and aromatic ring number of the compound.

#* S3 frik &) ADMET Ak
Table S3. ADMET test for candidate compounds.

izt &4 HIA VD CYP2C9-sub Tiwo hERG
ZINC000065455272 0.004 1.674 0.562 0.646 0.757
ZINC000097549003 0.004 0.69 0.852 0.047 0.013
ZINC000097549002 0.004 0.69 0.852 0.047 0.013
ZINC000004881112 0.004 0.478 0.873 0.081 0.207
ZINC000050344408 0.002 0.663 0.772 0.053 0.231
ZINC000020538424 0.003 0.713 0.829 0.043 0.03
ZINC000020538426 0.003 0.713 0.829 0.043 0.03
ZINC000175468610 0.003 0.395 0.79 0.048 0.083
ZINC000005573911 0.003 0.709 0.763 0.56 0.022
ZINC000133129569 0.006 0.393 0.745 0.037 0.034
ZINC000024776572 0.003 0.28 0.869 0.127 0.117
ZINC000057413133 0.005 0.647 0.913 0.119 0.161
ZINC000253473522 0.003 1.418 0.413 0.091 0.863
ZINC000253473523 0.003 1.411 0.45 0.094 0.667
ZINC000003908064 0.004 0.646 0.773 0.156 0.095
ZINC000065372236 0.002 1.01 0.476 0.718 0.331
ZINC000021874692 0.005 1.121 0.554 0.075 0.008
ZINC000021874694 0.013 0.858 0.82 0.427 0.009
ZINC000005002017 0.003 3.913 0.736 0.191 0.024
ZINC000000423727 0.004 0.502 0.832 0.09 0.169
ZINC000151357575 0.004 0.752 0.848 0.073 0.046
ZINC000225535926 0.005 1.747 0.441 0.258 0.624
ZINC000426443036 0.003 0.955 0.156 0.491 0.038

ZINC000299781094 0.003 0.919 0.134 0.331 0.131
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ZINC000299781068 0.003 0.733 0.101 0.388 0.35
ZINC000952968697 0.007 1.946 0.227 0.464 0.124
ZINC000003908573 0.004 0.258 0.837 0.129 0.04
ZINC000952864005 0.004 13 0.429 0.521 0.019
ZINC000170866712 0.002 1.441 0.429 0.042 0.051
ZINC000006781383 0.004 0.599 0.898 0.077 0.08
ZINC000011916338 0.043 0.539 0.497 0.208 0.141
ZINC000064987401 0.006 1.894 0.898 0.263 0.029
ZINC000047371782 0.008 1.992 0.92 0.317 0.089
ZINC000019770413 0.004 1.62 0.342 0.584 0.175
ZINC000032932427 0.007 0.857 0.35 0.303 0.602
ZINC000004122995 0.005 0.898 0.892 0.233 0.217
ZINC000065469976 0.004 2.154 0.583 0.811 0.529
ZINC000170595786 0.006 1.767 0.233 0.27 0.302
ZINC000004063088 0.004 1.578 0.78 0.092 0.045
ZINC000952973550 0.008 1.862 0.542 0.551 0.057
ZINC000058406518 0.004 1.27 0.892 0.21 0.13
ZINC000021723762 0.005 0.836 0.793 0.106 0.177
ZINC000952973088 0.013 1.649 0.444 0.299 0.007
ZINC000000830439 0.006 1.161 0.774 0.132 0.624
ZINC000019146880 0.003 0.775 0.2 0.52 0.024
ZINC000019146877 0.003 0.775 0.2 0.52 0.024

e HIAMRENRE o, HBUE D T03MRENE IR R IFRW, RT0.7EM S AT 1 B 4K
W VDRRMBRILEIRN I EESE, HEEAN T 0.04 220 AR AL S W AT 7EK 9 355 73 T s
CYP2C9-subfXERALE AT AE NCYP2COSRM AV E LA Top &b SR NI BR R M TLATR, HHuE
ANTOMEA S WA RIFHEHE RS, RT0.7TRAE A AT B R 47 ARt 2= 446 4h ;. hERGAERAL S
W0 JU FE S 11 e T 7 A O IR, HAUE D TO3REBHA AL BE A O, KT0.7/% ML
Ee B PR R,

Note: HIA represents human intestinal absorption, with a value less than 0.3 indicating that the compound can be
well absorbed, and a value greater than 0.7 indicating that the compound cannot be well absorbed; VD is an
important parameter that describes the distribution of compounds in the body, with values between 0.04 and 20
indicating that compounds can be evenly distributed in the body; CYP2C9-sub represents the probability that a
compound can be metabolized as a CYP2C9 substrate; T/, describes the clearance rate and distribution volume of
a compound in vivo. Values below 0.3 indicate that the compound can be well excreted into the body, while values
above 0.7 indicate that the compound cannot be well excreted into the body; hERG represents the cardiotoxicity
caused by the compound blocking the cardiac voltage gated potassium channel. A value less than 0.3 indicates that
the compound will not significantly produce cardiotoxicity, while a value greater than 0.7 indicates that the

compound will significantly produce cardiotoxicity>*.
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(a) RDKit; (b) PaDEL; (c) Mordred
Fig. S1. Distribution differences of high weight descriptor features between active and inactive
compounds:(a) RDKit; (b) PaDEL,; (c) Mordred.
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ZINCO000019770413

(9)

ZINC000021874694 ZINC000952973550

ZINC000020538424 ZINC000004063088 BMS202 INCB086550

Kl S2 fiifk 5 PD-L1 45 &AM EAEH (a) ZINC000021723762; (b) ZINC000021874692; (c)
ZINC000175468610; (d>ZINC000019770413; (e)ZINC000021874694; (f) ZINC000952973550;
(g) ZINC000064987401; (h) ZINC000003908573; (i) ZINC000020538424;

(j) ZINC000004063088; (k) BMS202; (1) INCB086550. fifi. % % Al & JE-F5
MUAERL 200 W smAEE G, ZERREIAES SEK I LA R IE MR, SR
AR A A AR

Fig. S2. Ligand binding interaction with PD-L1: (a) ZINC000021723762; (b) ZINC000021874692;
()  ZINC000175468610;(d)  ZINC000019770413;  (e)  ZINCO000021874694; 4)
ZINC000952973550;(9) ZINC000064987401; (h) ZINC000003908573; (1)
ZINC000020538424;(j) ZINC000004063088; (k) BMS202; (I) NCB086550.

Carbon, oxygen, nitrogen, sulfur, and halogen atoms are colored in black, red, blue, yellow, and
pink, respectively. The red fan-shaped pattern represents amino acid residues involved in
hydrophobic interactions, and the green dashed line represents hydrogen bonding interactions.
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Fig. S3. Structural similarity between 10 candidate compounds and 2 control compounds.
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