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Analysis of components and targets of Ganjiang Huangqin Huanglian Renshen Decoction in

the treatment of stomach adenocarcinoma based on WGCNA and molecular docking

Abstract: Objective Based on weighted gene co-expression network analysis (WGCNA) of the
components and targets of Ganjiang Huangqin Huanglian Renshen decoction intervention for
stomach adenocarcinoma (STAD). Methods By identifying all the composition and effect targets
of four herbal ingredients in Ganjiang Huangqin Huanglian Renshen decoction from TCMSP
platforms and literatures, and the pharmaceutical molecular-target network was constructed. STAD
gene expression data and clinical characteristic data from TCGA database were downloaded.
WGCNA was used to screen the modules related to the risk level of stad, and GO and KEGG
analysis were used to analyze the biological function of module genes.The key targets were
screened by Cytoscape, the expression of potential biomarkers were verified by HPA database,
and the compounds were docked with the potential biomarkers. Results The component-target
network included 242 nodes and 676 edges, including 59 components such as quercetin, baicalein,
kaempferol, etc. The key module screened by WGCNA was blue module, which included 32
genes. 74 biological processes with P<0.05 obtained through GO analysis, mainly related to DNA
integrity checkpoin etc; by KEGG analysis, 97 signal pathways with P<0.05 were obtained, which



mainly involved cell cycle and cell senescence etc. The key targets screened by Cytoscape were
VEGFA, CDK1 and CCNDI1. The results of HPA database showed that the expression of key
target proteins in STAD was higher than that in para-cancerous tissues. Molecular docking results
showed that quercetin, wogonin and baicalein had high binding activity with VEGFA, CDK1 and
CCND1. Conclusion Many active components of Ganjiang Huangqgin Huanglian Renshen
decoction can regulate gastric cancer through a variety of biological pathways by binding with the

related targets of gastric cancer.

Key words: stomach adenocarcinoma; Ganjiang Huangqin Huanglian Renshen decoction;

WGCNA; network pharmacology; molecular docking
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Fig. 1 Venn diagram of targets of herbs and disease
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Fig. 2 Ganjiang-Huangqin-Huanglian-Renshen-compound-target network
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Fig. 3 Hot map and volcano map of STAD differential expression gene
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Fig. 4 Dendrogram of STAD differential expression gene cluster and Thermogram of correlation

between gene module and clinical characterization

2.6 GO A1 KEGG & 54 Hr

FIH R S X WGCNA B3| 1)L G 8 5317 Gene  Ontology(GO)JIREZM T Al Kyoto
Encyclopedia of Genes and Genomes(KEGG)f& Sl 73, 7072 MW 1) GO & &0
DNA 5EHEMAG 6 55 (DNA integrity checkpoint,8/32). X4 J& 2 1 H J< Vi (response to metal
ion,10/32). A 2241 %L DNA 2% 4G 5 &5 (mitotic DNA integrity checkpoint,7/32)%5, i
W& 5a. KEGG M4 vl &, HELFERTII I p53 15 Fid s . 40 A A4 iu ==&
&, IEEILKE 5b.



response lo metal ion '

DNA integrity checkpoint { p53 signaling pathway |
cell cycle checkpoint { Cell cycle{
mitotic DNA integrity checkpoint { ‘ Callular senescence |
regulation of cell cycle arrest ™ Hepatitis B
mitotic G1 DNA damage checkpoint - Epstein-Barr virus infection {
mitotic G1/S transition checkpoint{ Viral carcinogenesis {
G1 DNA damage checkpoint { qualue Human immunodeficiency virus 1 infection { Count
signal transduction involved in DNA integrity checkpoint { Human T-cell leukemia virus 1 infection { P
signal ransduction involved in DNA damage checkpoint { ames Human cytomegalovirus infection { °:
o Amphetamine addiction
. romosomal region . 00050 Prostate cancer{ [ K
mitochondrial outer membrane | . Progesterone-mediated cocyte maluration { . 5
organelle outer membrane { 00078 Oocyla meioss |
‘outer membrane | Fluid shear stress and atherosclerosis { -
condensed chromosome 8 Hopatiis C{ . .
cyclin-dependent protein kinase holoenzyme complex [ ] Count Kapos! sarcoma-assccisied harpeevivus nisclon
serinethreonine protein kinase complex [ ] Focal adhesion]
protein kinase complex [ ] i Cal p | qrake
chromasome, lelomeric region [ ] [ i oo patuey
sarcoplasmic reficulum{ @ ®: Cocaing addcton 0002
Platinum drug resistance {
protein serine/threonine kinase activity [ ] @ ¢ AGE-RAGE signaing patfway in diabetic compicatons{ ocos
ublquitin-like protein ligase binding [ ] . “ Serotonergic synapse { S0
histone kinase activity : FoxO signaling pathway { .
ubiquitin protein ligase binding Dopaminergic synapse{
ycl protein ine kinase activity [ ] g Measles |
cyclin-dependent protein kinase activity [ ] Breast cancer{
ATPase binding{ @ Blacider cancer{ [ ]
steroid binding{ @ Regulation of lipolysis in adipocytes { o]
acting on the CH-NH2 group of donors, oxygen as acceptor {® Viral myocarditis { [ ]
catecholamine binding{® Phenylalanine metabolism{ @
01 02 03 0.10 015 020
a GeneRatio b GeneRatio

5 GO 1 KEGG & &7 UL K
Fig. 5 Bubble chart of GO analysis and KEGG analysis
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Fig.8 Box diagram of gene expressions and immunohistochemistry diagram of STAD tissues and

normal tissues
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Table 1 Docking binding energy of compounds with CDC25A, AURKB and CDC25C

@y AEm JOLHRR o fE BEA PDBID 454 RE/(kJ/mol)

X WL KR wogonin 28427  CCNDI  2WOF -30.96
HWE  HER baicalein 27024  VEGFA  3P9W -32.64
WIE MHER quercetin 30224  CDKIl  4YC6 -36.40
WA OEER baicalein ~ 270.24 CDK1  4YCé6 -34.73
WA TEH4EK A oroxylinA 28426  CDKI  4YC6 -33.89
ANZ  ILEBRy kaempferol 28233 CDK1  4YC6 -34.31

e B o

CDK1ﬁ$

CDKLS FEHEHEA COKL 1)

Ko WESER. 5K, KR, TEKK A, ILEMmYS VEGFA. CDKI1. CCNDI1 )4y
TR R

Fig.9 Molecular docking patterns of VEGFA, CDK1 and CCND1 with wogonin, baicalein,

quercetin, oroxylin A and kaempferol
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