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Virtual Screening of SARS-CoV-2 Mpro Protease Inhibitors Based on the Chemical Components of
Traditional Chinese Medicine in TCMSP Database

SHI Hailong, HUANG Yue, CHENG Yi, SHI Yongheng, WANG Chuan, LIU Jiping, WANG Bin (Shaanxi
University of Chinese Medicine, Xixian New Area 712046 Shaanxi, China)

Abstract: Objective Computer simulation technology was used to discover SARS—CoV-2 main protease (Mpro)
inhibitors from chemical components of TCMSP database. Methods Multiple rounds of virtual screening strategies
such as drug—like evaluation, molecular docking, ADME prediction, binding free energy calculation, molecular
dynamics simulation, etc., were conducted to screen Mpro inhibitors from the TCMSP database. Results Ten hits
were obtained, among which the top 3 best hits MOL003392, MOLO11716, and MOL002966 showed strong
interactions with key amino acid residues in the target active pocket. Conclusion This study provides a new idea for
the discovery of small molecules as SARS-CoV~-2 Mpro inhibitors.
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Figure 2 Flow chart and results of virtual screening
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Table 1  The molecular docking scores and MM/GBSA binding energies of the top 10 hits(kcal-mol™)
TCMSP_ID EH(THCA) MM/GBSA Glide-XP KR 2
MOL003392  Alpha—Terthienylmethanol (alpha— =I5B} % ) -56.65 —6.345 LS @/O\%
MOLO011716 ~ 8-Hydroxy—9, 10~diisobutyryloxythymol (8- ¥2#£-9,10- — 5 -56.09 ~7.456 YN - A
T B AR A ) N
MOL002966  Dalbergin( #1#3) -55.10 -6.806 [ 5()3/
MOLO005890  Pachypodol (727 # i) -54.00 -6.358 ] )@5@5\
MOL004980  Inflacoumarin A (JKRFETZ ) -53.29 -7.068 B AR AR Y%
MOL007692  Dichotomide I (4R4EHI& 1) -51.47 ~7.457 HLSEEH ~
MOLO010379 7’ —n-butanol-N-trans—feruloyloctopamine -51.33 =7.753 A m%j‘?/
MOLO012825 5-(3, 4~dihydroxybutyn—1 ) ~bithiophene -50.21 -5.722 RN =g o
; o
“ { /
MOL007701 Dichotomine D(#R4E#H % D) -49.61 ~7.687 G| %
1 1
BO
MOL003956  Dihydrorutaecarpine ( % 5% 4% 85 Vi) -48.88 -5.901 RSB 9
731792168 2-Cyclohexyl-N—(3—pyridyl) acetamide -42.71 =5.701

.
2
z
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F2 HEBT 10 IR &Y ADME SEFRiNE

Table 2 The predicted values of ADME parameters of the top 10 hits

Entry Mw* HB donor®  HB acceptor® SASA! LogHERG* QlogS' logPo/w* PCaco-2" OB/%
MOL003392 278 1 1.70 515.04 -5.482 -5.172 6.072 3 063.706 100.00
MOLO11716 338 2 5.50 659.85 -5.011 -4.752 9.124 741.638 100.00
MOL002966 268 1 4.00 494.48 -5.082 -3.412 8.414 945.381 94.70
MOL005890 356 1 5.75 625.58 -5.143 -4.764 3.521 2 075.473 100.00
MOL004980 322 2 4.00 597.80 -5.414 -4.780 3.192 348.935 91.15
MOL007692 339 0 5.50 641.66 -5.816 -4.683 2.860 250.026 86.62
MOL010379 385 3 6.45 747.36 -6.349 -5.176 3.798 416.389 96.07
MOLO012825 250 2 3.40 509.72 -5.429 -3.803 2.687 1 005.756 96.42
MOL007701 328 3 6.40 579.46 -4.836 -3.252 2.069 284.371 82.98
MOL003956 289 2 4.00 530.71 -5.545 -4.442 3.038 1 839.897 100.00
731792168 218 1 4.00 481.61 -4.375 -3.190 2.400 3 063.706 100.00
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Table 3 MM/PBSA binding free energies of top 3 hits with Mpro protease (kJ-mol™)

iy’ W) L SAE WA E ] FIAAER A 4G A HinE
MOL003392 -131.463 + 11.373 -15.676 + 6.085 80.403 + 9.040 -13.082 + 0.734 =79.818 + 10.182
MOLO11716 -119.386 +22.577 -17.063 + 18.559 75.989 + 26.082 -13.624 £ 1.719 =74.085 + 17.782
MOL002966 -113.236 +9.708 -13.439 +7.553 69.701 + 10.171 -10.907 £ 1.117 -67.882 + 10.043
731792168 -122.333 + 10.304 -26.633 + 10.068 82.941 + 13.603 =-12.571 £ 0.771 =78.596 + 9.642
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Figure 9 Hydrogen bonds formed between hits and Mpro during molecular dynamics simulation
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