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Abstract: Objective To explore the active compound of Da-Yuan-Yin for treatment of coronavirus disease 2019 (COVID-19).
Methods Based on traditional Chinese medicine system pharmacology platform (TCMSP), the chemical composition and targets of
Arecae Semen, Magnoliae Officinalis Cortex, Tsaoko Fructus, Anemarrhenae Rhizoma, Paeoniae Radix Alba, Scutellariae Radix,
and Glycyrrhizae Radix et Rhizoma were screened. The targets of corresponding gene were searched through UniProt, GeneCards
databases, and then Cytoscape3.2.1 was used to build compound-targets (genes) networks. The enrichment of gene ontology (GO)
function analysis by DAVID and the pathway enrichment analysis by Kyoto Encyclopedia of Genes and Genomes (KEGG) were carried
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out, the mechanism of its action was predicted. Results The compound-target network contained 141 compounds and 267 corresponding
targets, and the key targets involved PTGS2, HSP90AA1, ESR1, AR, NOS2, etc. The function enrichment analysis of GO was 522 (P <
0.05), of which there were 421 biological processes (BP) items, and 38 related items of cell composition (CC), and 63 molecular function
(MF) items. There were 25 signal pathways (P < 0.05) in the KEGG pathway enrichment screening, involving small cell lung cancer,
non-small cell lung cancer and T cell receptor signaling pathways, etc. The results of molecular docking showed that the affinity of
quercetin, kaempferol, baicalin and other core compounds was similar to recommended drugs recommended in the treatment of
COVID-19. Conclusion The active compounds in Da-Yuan-Yin may regulate multiple signaling pathways by binding angiotensin
converting enzyme II (ACE2) and acting on targets such as PTGS2, HSP90AA1 and ESR1 to inhibit COVID-19.

Key words: Da-Yuan-Yin; severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2); network pharmacology; molecular

docking; angiotensin converting enzyme II; quercetin; kaempferol; baicalin
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Fig. 1 3D structure of SARS-CoV-2 3CL hydrolase
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Table 1 Basic information of some active compounds in Da-Yuan-Yin

A T s oBw L 7
T

FEMF  MOL000004 procyanidin Bl 67.87 0.66 578.56
MOLO000073  ent-epicatechin 4896 024 290.29
MOLO010485 EPA 4566 021 302.50

JEAh MOL005970 eucalyptol 60.62 032 266.36
MOLO005980 neohesperidin 5744  0.27 302.30

R MOL000074 (4E,6E)-1,7-bis(4-hydroxyphenyl) hepta-4,6-dien-3-one 6792 024 29437
MOLO000096 (—)-catechin 49.68 024 290.29
MOLO000073 ent-epicatechin 4896  0.24 290.29
MOLO000098 quercetin 4643 028 302.25

gail MOLO000483 (Z)-3-(4-hydroxy-3-methoxy-phenyl)-N-[2-(4-hydroxyphenyl)ethyl]acrylamide 118.35  0.26 313.38
MOLO000631 coumaroyltyramine 11290 0.20 283.35
MOLO000546 diosgenin 80.88  0.81 414.69
MOLO004489 anemarsaponin F_qt 60.06 0.79 432.71
MOLO001677 asperglaucide 58.02  0.52 44457

H7j MOL001918 paconiflorgenone 87.59 0.37 318.35
MOLO000211  mairin 5538 0.78 456.78
MOLO000492  (+)-catechin 5483 0.24 290.29

H%  MOL002934 neobaicalein 104.34  0.44 37437
MOL002932 panicolin 7626 029 314.31
MOLO012246 5,7,4'-trihydroxy-8-methoxyflavanone 7424  0.26 302.30
MOLO002927 skullcapflavone 11 69.51 0.44 37437
MOL002911  2,6,2',4'-tetrahydroxy-6"-methoxychaleone 69.04 0.22 302.30
MOLO002937 dihydrooroxylin 66.06 023 286.30
MOLO000228 (2R)-7-hydroxy-5-methoxy-2-phenylchroman-4-one 5523  0.20 270.30
MOLO002915  salvigenin 49.07 033 32834

HE  MOL002311 glycyrol 90.78  0.67 366.39
MOL004990 7,2',4'-trihydroxy-5-methoxy-3-arylcoumarin 83.71 0.27 300.28
MOL004904 licopyranocoumarin 80.36  0.65 384.41
MOLO004891  shinpterocarpin 80.30 0.73 32238
MOLO005017 phaseol 78.77  0.58 336.36
MOLO004841 licochalcone B 76.76  0.19 286.30
MOLO004810 glyasperin F 75.84  0.54 35438
MOLO001484 inermine 75.18 0.54 284.28
MOLO000500 vestitol 74.66 021 27232
MOLO005007 glyasperins M 72.67 0.59 368.41
MOL004941 (2R)-7-hydroxy-2-(4-hydroxyphenyl)chroman-4-one 71.12 0.18 256.27
MOLO004959  1-methoxyphaseollidin 69.98 0.64 354.43
MOL000392 formononetin 69.67 021 268.28
MOL004863 3-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8-(3-methylbut-2-enyl) chromone 66.37 0.41 354.38
MOLO004903  liquiritin 65.69 0.74 41843
MOLO004808 glyasperin B 6522 0.44 370.43
MOL004829 glepidotin B 64.46 034 340.40
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The blue represents the compounds in Arecae Semen, the green represents the compounds in Magnolia Officinalis Cortex, the sea blue represents the
compounds in Tsaoko Fructus, the grey blue represents the compounds in Anemarrhenae Rhizoma, the yellow represents the compounds in Paeoniae
Radix Alba, the red represents the compounds in Scutellariae Radix, the sky blue represents the compounds in Glycyrrhizae Radix et Rhizoma, and the

rose red represents the target; the size of the node is proportional to the degree of the node
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Fig. 2 Compound-target network diagram of Da-Yuan-Yin
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Fig. 3 Distribution of compounds in Da-Yuan-Yin
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Fig. 4 GO enrichment analysis of targets of Da-Yuan-Yin
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top 25 of KEGG enrichment
hsa05216: thyroid cancer .
hsa04660: T cell receptor signaling pathway- .
hsa00980: metabolism of xenobiotics by cytochrome P450 .
hsa00590: arachidonic acid metabolism- .
hsa04912: GnRH signaling pathway .
hsa05223: non-small cell lung cancer .
hsa05213: endometrial cancer
hsa04012: ErbB signaling pathway .
hsa00380: tryptophan metabolism- .
hsa04270: vascular smooth muscle contraction ™
hsa04115: p53 signaling pathway- ]
hsa05214: glioma- .
hsa04910: insulin signaling pathway-{ .
hsa05014: amyotrophic lateral sclerosis (ALS) ]
hsa04370: VEGF signaling pathway °
hsa04114: oocyte meiosis °
hsa04080: neuroactive ligand-receptor interaction- ®
hsa04210: apoptosis- [
hsa05210: colorectal cancer ®
hsa05222: small cell lung cancet ™
hsa04722: neurotrophin signaling pathway| o
hsa05215: prostate cancer Y
hsa05200: pathways in cancer
hsa04020: calcium signaling pathway @
hsa04914: progesterone-mediated oocyte maturation ®
0 0.05 0.10
rich factor

pathway

0.15

5 XRIREAS KEGG EE AR 25 K@K
Fig. 5 Twenty-five pathways of targets of Da-Yuan-Yin by KEGG enrichment analysis

®2 BERIRPRUCHEYARBRTIRRREBN YIS SARS-CoV-2 3CL /K REEHILE S AE

Table 2 Binding energy values of core compounds in Da-Yuan-Yin and effective drugs reported in clinic with SARS-CoV-2

3CL hydrolase
=t b2 AN 53 ¥ i & CAS 5 SARS-CoV-2 ZE4rBE/(kImol ™)
i Rz 3= Cisu1007 302.24 117-39-5 3CL /K fit g -26.36
L2y C;5H; 004 286.24 520-18-3 -32.22
7-HE -2 FIL R CyH40; 266.29 19725-44-1 -30.54
TR R Ci6H 204 268.27 485-72-3 -29.71
BHR C,5H ;005 270.24 491-67-8 -32.64
N3 G/ ile A T -26.36
WL C3;H4sN,O5 628.80 192725-17-0 —32.22
FIFEA C37H,sN05S, 720.96 155213-67-5 —28.87
i A P 4 C,7H;5N4O5P 602.58 1809249-37-3 -32.64
KA C,;H37N;058 547.66 206361-99-1 -31.80
Rl Bt 2 R C,H,sBrN,05S 531.89 131707-25-0 —-28.03
S C,5H,6CIN; 319.87 54-05-7 —24.69

MR 24 25385 40T G5 AT, TR P A

5 SARS-CoV 2 Tt 83 Qe R A2 2538 1 H AR IA 1Y

SRR S ML S YR T B, 5 HATIR
PRAEFEE P AL 22 25347 X b, 38 SR A% i
WA 5 SARS-CoV-2 3CL 7K i it 45 & B i e
W, JCHR L 2SR % 3R 43 5 % WG 0 = R B 7
PEB A A F 45 & RE . SCHRIRIERT, SARS-CoV-2

S-HEH S5 A AN ACE2 K454, SEUREHR ANLA
MEE. FH SO ILEm %SRS ACE2 [PDB
ID: 1R42, 0.22nm (22 A)] #4770 78, 45
RERLEMMERRE ACE2 M4 EGRYA
—35.56 ki/mol. KEGG #7153 ti 19 5 i i 5 AH 5%
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111 Z5/3-ACE2

B 6 SARS-CoV-23CL 7Kf#E§F ACE2 5ILEEMES RN D FIHERR
Fig. 6 Molecular docking diagram of 2019-nCoV coronavirus 3CL hydrolase and ACE2 with kaempferol and baicalin
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