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Study on the mechanism of total flavonoids from Coreopsis tinctoria Nutt. in
treating COVID-19 based on network pharmacology and molecular docking
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'School of Basic Medicine , Xinjiang Medical University , Urumgi 830011 , China;
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Abstract ; Network pharmacology and molecular docking were used to explore the the mechanism of the effective components
of total flavonoids from Coreopsis tinctoria Nutt. (CTFs) in the treatment of COVID-19 to reveal the potential compounds. To
search corresponding 319 drug target compounds of 27 active compound in CTFs through the TSMCP database ,then using the
GeneCards, DrugBank , Genemap ,and DisGeNET databases to collect the therapeutic targets of COVID-19; Using Venny 2. 1
to obtain the 79 common targets of CTFs and COVID-19 ; Constructing PPI network by STRING database,and 32 core targets
were screened. At the same time GO and KEGG pathways were enriched and performed through the Metascape and DAVID
databases by using the core targets,and their mechanisms of action were predicted ,including the AGE-RAGE signaling path-
way , interleukin signaling pathway, PID-AP1 pathway, TNF signaling pathway. Cytoscape software was used to construct the
network structure diagram of " CTFs-targets -COVID-19" ,and the compounds of CTFs such as quercetin, ( -) -epigallocatechin
gallate , luteolin, fisetin , kaempferol were showed with higher degeree values at network diagram. According to the molecular
docking results, the quercetin and ( -) -epigallocatechin gallate and TNF,IL6 and JUN the receptor ligand binding conforma-

tion is relatively stable and scored with higher degree values. This study revels the mechanism of CTFs have the characteristics
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of multiple targets, pathways, and systems to regulate diseases, and can provide potential therapeutic value for COVID-19

through their characteristics, providing a theoretical basis for clinical treatment and rational drug use.

Key words: total flavonoids from Coreopsis tinctoria Nutt. ; COVID-19 ;network pharmacology
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&1 CTFs # COVID-19 #& #B
Table 1 ~ The core targets of anti-COVID-19 targets of CTFs

JJN?(:% lﬁrﬁi DC BC CcC JJN?(?L N%ji DC BC CcC
1 TNF 134 349.966 0.935 0649 17 EGFR 88 64.835 22 0.712 871
2 IL6 132 336.004 0.923 0769 18 NFkBIA 84 23.236 80  0.705 8824
3 AKTI1 124 325.93 0.878 0488 19 ILIA 82 20.294 72 0.699 02915
4 IL1B 118 168.062  0.847 05883 20 CRP 82 52.253 0.692 307 7
5 CXCL8 116 115.553 0.837 2093 21 HMOX1 80 49.740 067  0.692 307 7
6 IL10 110 84.631 0.808 98875 22 MPO 78 43.213 627 0.6792453
7 CCL2 110 88. 606 0. 808 98875 23 RELA 78 29.261 345 0.685714 3
8 TLR4 106 74.557 0.791 2088 24 CXCL10 76 18.473 452 0.679 2453
9 ICAM1 106 76.612 0.791 2088 25 12 76 17.49541  0.679 2453
10 STAT3 106 103.193 0.791 2088 26 SERPINE1 74 32.115 288  0.666 666 7
11 INS 106 184.598 0.791 2088 27 STATI 74 16.309 13 0.672 897 2
12 JUN 102 59.946 0.774 1935 28 EDNI1 74 21.192202 0.666 666 7
13 CDh4 96 58.493 0.75 29 IkBkB 70 152.128 05  0.660 550 5
14 HIFTA 94 117.551 0.742 268 30 NOS3 70 36.692 986  0.660 550 5
15 14 94 46.572 0.742 268 31 CDHI 68 22.137 762 0.654 545 4
16 IFNG 90 29.839 0.727 272 75 32 SPP1 66 23.945 934 0.642 857 13
%2 CTFs 1 COVID-19 By L &9
Table 2 Main active compounds in CTFs against COVID-19
ﬁiﬁﬂz OB(%) DL 7> 1D i . AR
Metabolite ID MolID Molecular weight Related target
TNF, IL6 , AKT1, IL1B, CXCL8, IL10, JUN
Qe 4645028 MO 30225 i b RELY 113, N0 CNCLIO,

SERPINE1 STAT1 ,PTEN ,SPP1 k3
TNF | IL6 , AKT1, IL10, TLR4 , STAT3 | JUN

55.09 0.77 MOL006821 458.4 HIF1A | CD4, EGFR | NFkBIA | RELA | IkBkB
STAT1 ,CDH1
TNF.IL6 , AKT1 [ IL10, JUN | ICAM | 1114 | EG-

REET IR B TR
(-) Epigallocatechin gallate

AREEEZE Luteolin 36.16 0.25 MOL000006 286.25 FR IFNG NFkBIA .HMOXI .RELA L2
— - TNF.IL6 , AKT1 . IL1B ,CXCL8 . JUN , I14 . EG-
e N NIFON N N N N N
B E Fisetin 52.6 0.24 MOL013179 286.25 FR RELA
TNF, AKT1, JUN, ICAM1, HMOXI ., RELA
. . N N . N N N
11251 Kaempferol 41.88 0.24 MOL000422 286.25 NOS3 .IkBxB STATI
Hi A2 Baicalein 33.52 0.21 MOL002714 270.25 AKTI .HIF1A \MPO .RELA
%A Astilbin 36.46 0.74 MOL004575 450.43 TNF .IL10 . IFNG
S Z Isorhamnetin 49.6 0.31 MOL000354 316.28 RELA .NOS3
242 Taxifolin 57.84 0.27 MOL004576 304.27 ICAM1
JI] 12 Nobiletin 61.67 0.52 MOLO005828 402.43 JUN
JIFEZE Acacetin 34.97 0.24 MOL001689 284.28 RELA
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RO G SO N 3 AR Metascape Kdls 2R HPRE CTEs (19 34 ARG HE A 5] A Metascape 5
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79 0.01, % KEGG M fl GO &AMt iyl il SR (K 3) .
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Fig. 3 Visual analysis of top 20 clusters in Metascape
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Table 3 Mcode annotation list of Protein interaction enrichment analysis

M%(?SE Annotation logl0(P)
MCODE_1 SREVERG Inflammatory bowel disease 27.2
MCODE_1 4RI A 2 (015245 5+ Signaling by interleukins 25.4
MCODE_1 TN 48 S B 3842 COVID-19 adverse outcome plthway 23.9
MCODE_2 RPUEANE N RAE T T Resistion as a regulator of inflammation 8.9
MCODE_2 FIAIA 2 4 1915 5155 114 signaling pathway 8.3
MCODE 2 TNF HIK S50 S T (TWEAK) fi 53 S6

TNF-related weak inducer of aprposis( TWEAK) sicnaling pathway
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Fig. 7 The diagram of CTF-target-pathway-COVID-19
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Table 4 Molecular docking results

s 4iaTE i H Ty 4iahe i £
C - it Binding energy Inhibition C . it Binding energy Inhibition
omposttion (kJ/mol) constant omposthion (kJ/mol) constant
TNF Fif e % 2.57 12.97 TNF R K EFILEZ R B TR 3.17 4.77
JUN ki e 2 4.58 436.67 JUN SRR EFILRE RS TR 3.45 2.96
116 i f & 4.54 471.61 106 FIRB A F LA R FFRIR 5.24 145.25
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F

8 FITE
Fig. 8 Molecular docking
TE: A TNF RS2 3R 5 B TNF FIRE A7 LATH BB TR ; C . JUN FOM B35 D JUN R T LA R B TR B 1L-6 FIH 3 1
IL-6 FIRFEETILE R B FIRAE, Note:A;TNF and quercetin;B;TNF and ( -)-epigallocatechin gallate;C;JUN and quercetin;D;JUN and (-)-
epigallocatechin gallate; E:IL-6 and quercetin;F;IL-6 and ( -) -epigallocatechin gallate.
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