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Abstract: Objective To screen inhibitors targeting SARS-CoV-2 S protein-ACE2 interaction by molecular docking. Methods
Candidate natural products were collected from Selleck China natural product library (Catalog No. L1400, 2 054 natural products).
The structure of SARS-CoV-2 S protein-ACE2 had been determined by Qiang Zhou team (PDB: 6M17). The molecular docking was
performed by Discovery Studio. Results Based on the virtual amino acid mutation experiment which determined the key amino
acids, the binding cavity was created. Then, 11 compounds were screened out from the natural compound library: digitonin, Lonicera
grisea saponin A, forsythiaside B, L. grisea saponin B, Dipsacus asperges saponin B, hederacoside D, platycodon D, echinacoside,
ginsenoside Rb,, ginsenoside Rc, and chlorogenic acid C. Conclusion The 11 potential inhibitors targeting SARS-CoV-2 S
protein-ACE2 interaction were screened out from natural products library, which provides a reference for the research of new anti
SARS-CoV-2 drugs.
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Fig. 1 SARS-CoV-2 RBD/ACE2-BOAT1 complex (PDB:
6M17)
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Fig. 2 Binding sites of SARS-CoV-2 RBD/ACE2
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#F 1 SARS-CoV-2S &HBEM ACE2 WHEEERAR
Table 1 Interaction of SARS-CoV-2 RBD/ACE2
fEFZRA SARS-COV-2RBD 7% ACE2 Fk%&:  BE&/nm | /EFIZESMY SARS-CoV-2 RBD Bk ACE2 Bk FEES/nm
A EH N487 Q24 0.24 S Q493 E35 0.32
AsEH Y505 E37 0.35 A EH Y505 E37 0.36
AsEH Y449 D38 0.30 A fEH Y449 D38 0.28
AsEH T500 Y41 0.27 A EH N501 Y41 0.37
AsEH Q498 Q42 0.31 A fEH G446 Q42 0.36
A EH Y449 Q42 0.32 A EH N487 Y83 0.25
AsEH Y489 Y83 0.34 A EH Y495 K353 0.35
AsEH G496 K353 0.31 A fEH G502 K353 0.27
A Y505 R393 0.38 SHEA K417 D30 0.31
FRETE 2.09 kI/mol LA |, A4 Effect Jy destabilizing, 4T/ s RoR.
BPX AR AL 22 SECEA A M EAEH R RS 2 ERS55H

R RAFFE-2.09 kI/mol DL, JB-4 Effect A
stabilizing, BPIXFhRAF < FECEM ) LA, MEAE
F 2% 214558 . # mutation energy KT 2.09 kd/mol ]
SRR E R W YA S OB s R A A .
PRt BRI AL )5, FIFHAEPH Receptor-Ligand
Interactions #%itlt Define and EditBinding Site/From
Current Selection , ff & &5 & = ¥ ( SBD_Site_
Sphere),
13 S i

KW ST Fe530 (LibDock) g N &5 & 25 i
BeAAR 7 ik $E L1400, HARZSER BB AT
Beo BRGSO RS RS SR Rrh, kg

2.1 XBEREBILEWHE

e R ILFR AT SLIG B (R 2), ¥ GLY502.
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RAZ RN UL 5 RAZ R KT 2.09 kI/mol,  $&7R A
LR B R R AL R A AN AR L J5 ACE2-
SARS-CoV-2 S HEHAMEHEARE: ¥ GLN493 %
NN R R UL 5 A e /N T -2.09 kI/mol, 27K
GLN493 W& FL 45 %F ACE2-SARS-CoV-2 S AL
FIFE/EA ;. HAR LM AR TYR449, GLN498,
TYR495. GLY446. THR500. GLY496 5835 YA,
FR L5 ACE2-SARS-CoV-2 S & [ HAE &4 I &
Ao
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Table 2 Virtual amino acid mutation experiment

BIERRAL KA R/ (kJ-mol ) RANEH RIERRAL A K/ (kJ-mol ) RAAEH]
GLY502—ALA 9.32 Destabilizing GLN498—ALA 1.00 Neutral
TYR505—ALA 6.18 Destabilizing TYR495—ALA 0.66 Neutral
TYR489—ALA 5.85 Destabilizing GLY446—ALA —0.16 Neutral
LYS417—ALA 4.93 Destabilizing THR500—ALA —0.20 Neutral
ASN487—ALA 3.72 Destabilizing GLY496—ALA —0.58 Neutral
ASN501—~ALA 3.38 Destabilizing GLN493—ALA —2.21 stabilizing
TYR449—ALA 1.54 Neutral

z¢ E ] Ui E GLY502.TYR505.TYR489.LYS417.
ASN487. ASN501 & ACE2-SARS-CoV-2 S EHAE
FH B R R IR R 3
22 HZENSHAE

FEINE LR 2 AR 5256 i R GLY502. TYR505.

TYR489. LYS417. ASN487. ASN501 s ACE2-
SARS-CoV-2 S HHEHI SRR SRR RS, il
Receptor-Ligand Interactions | Define and EditBinding
Site | From Current Selection UL GLY502. TYR505.
TYR489. LYS417. ASN487. ASN501 ALt T4k
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Fig. 3 Structure of binding cavity
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Table 3 Screening result

G RL/ER S AT ARG RFEHT

1 EBHOEEF 158.0 HALE T

2 KHEBEILETH 1512 &4RfE IR ITE . PURTEROAL. XU E M IR
3 MR B 1464 i HETE R PURSEIRL. XUEE DR DUEHURE A
4 FKHEEHAXBEL 1388  &iRiE IR ITE . PURTEROAL. XU E M IR
5 JIgWEFS 1341 4ARfE TEIRERITE . PURTEROAL. XU E M IR
6 HHEBEED 128.9 SEE BTG RER

7 WERED 128.7 Rt ANZMEEEE PUZPUR A7

8 MR H 117.2 N ] Hh SR

9 AZEHRDb 115.0 AN NS MR
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11 RaEmC 103.6 SR IR ITE . PURTEROAL . XU E M IR
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HA T S ECAR BRI LB RS . B AHE
GLU406 1 LYS417 & S &5 I A%l B A
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Fig.4 Binding model of SARS-CoV-2 S with forsythiaside B
(a, green), Lonicera grisea saponin A (b, green)
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Fig.5 Interaction of SARS-CoV-2 S with forsythiaside B (a)
and L. grisea saponin A (b)
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