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Abstract: Objective To investigate the mechanism of Farfarae Flos (FF) in Qingfei Paidu Decoction against coronavirus disease 2019
(COVID-19) based on network pharmacology and molecular docking. Methods Based on our previous study, the main compounds in FF
were selected. The potential targets of FF were searched by Swiss Target Prediction and BATMAN-TCM database. GenCLIiP 3 and
GeneCard were used to predict and screen the therapeutic targets of COVID-19, and then Cytoscape 3.7.1 was used to build the
compound-target-disease network. The String database was used to build the target PPI network. Gene ontology (GO) function enrichment
analysis and KEGG pathway enrichment analysis were performed in the DAVID database. Molecular docking was performed based on the
above compounds and the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 3CL hydrolase and angiotensin converting
enzyme Il (ACE2). Results The compound-target-disease network contained 14 compounds, 104 targets and four diseases. GO function
enrichment analysis revealed 444 GO items (P < 0.05), including 325 biological process (BP) items, 44 cell composition (CC) items and 75
molecular function (MF) items. A total of 94 signal pathways (P < 0.05) were screened out by KEGG pathway enrichment analysis.
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The results of molecular docking showed that the affinity of 3,4-dicaffeoylquinic acid and 4,5-dicaffeoylquinic acid with proteins were
better than Remdesivir. Conclusion The compounds in FF can bind with SARS-CoV-2 3CL hydrolase and ACE2, and then act on
many targets to regulate multiple signaling pathways, thus exerting the therapeutic effect on COVID-19.
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*1 RERPETENEYRIEASNEREEMD FIHEER
Table 1 Basic information and docking results of main compounds in Farfarae Flos and remdesivir

MR
P HaEY X HHEE OB DL

SARS-CoV-2 3CL Kf#f  ACE2

1 H%JE® (neochlorogenic acid) CigH150s A 1805 033 40942 47852
2 %J5E (chlorogenic acid) C16H1800 A 1193 033 36193 6.1815
3 RR&JER (cryptochlorogenic acid) C16H1809 A 2450 033 39352 6.554 1
4 AT (rutin) CarH30016 A 320 0.68 44184 6.9999
5 &4 (hyperoside) CatH20012 B 6.94 077 4,006 2 5.3068
6 AR B (3 4-dicaffeoylquinic acid) CasHa1On2 A 171 069 6.450 8 8.1780
7 REREE A (3 5-dicaffeoylquinic acid) CasHaOr2 A 179 0.69 35870 6.1929
8 REER C (4,5-dicaffeoylquinic acid) CasH24012 A 173 0.69 56718 8.0314
9 #EE (quercetin) CisH1007 B 4643 0.28 35781 50541
10 bW (kaempfero CisH1006 B 4188 0.24 36013 43941
11 6-acetyl-2,2-dimethylchroman-4-one C13H1403 C - — 3.2394 42533
12 FAWE (tussilagone) C23Hu0s D 61.62 038 37582 52175
13 1B,3-hisangeloyloxy-3p,4p-epoxybisabola-7(14),10-diene CasH3406 D - = 51235 6.7405
14 Tbeta-(3-ethyl-cis-crotonoyloxy)-Lalpha-(2-methylbutyryloxy)-  CasHz3s0s D - = 5.0179 6.607 5

3,14-dehydro-Z-notonipetranone
15 JiffpGd5 (Remdesivir) CarH3sNsOsP 6.1154 7.1306

AW E R B-WIRE  C-(UJRMHZE  D-f& ik
A-caffeoylquinic acids B-flavones C-chromogens D-sesquiterpenes

El1 REEPEEUSVINGE
Fig. 1 Structures of main compounds in Farfarae Flos
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Fig. 2 Compound-target-disease network
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Fig. 3 PPI network of potential targets
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Fig. 4 GO enrichment analysis and KEGG enrichment analysis of targets of Farfarae Flos (top 20 pathways)
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Molecular docking diagram of SARS-CoV-2 3CL hydrolase and ACE2 with 3,4-dicaffeoylquinic acid and
4 5-dicaffeoylquinic acid
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