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Abstract: Objective To explore the correlation between differential gene expression in patients with liver cancer and prognosis, as
well as the regulatory role of differential genes in various cancers, and find potential therapeutic targets and corresponding traditional
Chinese medicine (TCM), so as to provide basis for the clinical use of TCM, the formulation of TCM and its the addition or reduction
use. Methods The transcriptome data and corresponding clinical data of cancer patients in TCGA database were downloaded, and
the edgeR package of R language was used to analyze the differential genes. The expression and co-expression of key genes in pan-
cancer were screened and analyzed, and the core genes were further screened. The expression of the core genes in specific tumors and
the clinical correlation analysis of liver cancer were studied. The core genes were submitted to TIMER and THPA databases to study
the correlation of immune cells and pathology. Finally, the core corresponding TCMs were found through the Coremine database.
TCMSP and BATMAN-TCM databases were used to find the effective components of TCM. Cytoscape software was used to produce
drug-core gene network diagram, and Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment analysis was performed.
Results A total of 10 key genes were screened, and five of them were selected as the core genes, namely CCNBI, TOP24, CCNA2,
CDK1 and CDC20. Subsequent analysis showed that they were negatively correlated with the prognosis and survival of liver cancer,

and positively correlated with the immune cells of liver cancer, and the pathological pictures of gene overexpression were obtained.
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The core genes corresponding TCM were Danshen (Salviae Miltiorrhizae Radix et Rhizoma), Zhishi (Aurantii Fructus Immaturus),

Zhike (Aurantii Fructus), Renshenye (Ginseng Folium), Renshenlu (rhizome of Panax ginseng), Gancao (Glycyrrhizae Radix et

Rhizoma), Renshen (Ginseng Radix et Rhizoma), Fengmi (Mel). The KEGG enrichment analysis pathway map showed that TCM still

acts through multiple targets in addition to regulating core genes. Conclusion The core genes of liver cancer and related signaling

pathways and therapeutic targets obtained by bioinformatics analysis, the names of traditional Chinese medicine and their active

components were obtained. To provide ideas for the treatment of liver cancer and other cancers.
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Table 1 Data platform and software tools

Bl & B2 1k
i R R (TCGAD https://portal.gdc.cancer.gov/
STRING #¥&F- & https://www.string-db.org/

h 2 ARG LSRR E S T & (TCMSP)
COREMINE ##5°F &

https://tcmsp-e.com/
https://coremine.com/

UCSC Xena ##5F & https://xena.ucsc.edu/

BATMAN-TCM #j## /% http://bionet.ncpsb.org.cn/batman-tcm/

TIMER “F- & https://cistrome.shinyapps.io/timer/

KEGG “F- &5 https://www.kegg.jp/

GeneCards (3 /%2 https://www.genecards.org/

OMIM Hi#i https://omim.org/

DrugBank ##i https://go.drugbank.com/

TTD %3 http://db.idrblab.net/ttd/

PharmGkb %4 22 https://www.pharmgkb.org/

edgeR {1 http://www.bioconductor.org/packages/release/bioc/html/edgeR.html

Cytoscape3.8.2

https://cytoscape.org/




=790 » FR B 2022428 ¥53% B3W  Chinese Traditional and Herbal Drugs 2022 February Vol. 53 No. 3

1.2 BIEXIR

75 96 i 2 [F 20 B 1% (cancer genome atlas ,
TCGA) Ml T~ #H T4 (liver hepatocellular
carcinoma, LIHC) [ 20504 LU S AR B8 3 1l
RAE R, FEHEH UCSC Xena M T4 TCGA %
PEHARE 32 PR s B dE, 7l TR
I3 K AEAE T
1.3 DiEERRE
131 irERIERE FH R IES verd.0.5 1 edgeR £
BT S NP, SRAS 22 R (differentially
expressed genes, DEGs), Z:ifillZ253& 5 kilE.
132 EHEHMEMYE WAEHRKIHE (false
discovery rate, FDR) JHFHET, K HiAZERIR S 2
STRING #ffa /i, fHHHEALAEMSL:, THEILAEL
f, A Cytoscap 3.8.2 H1, {#H CytoHubba #if}:,
i HH AT 23 B 10 A7 fR R E A
133 SRERRLRIRRA R T AR REEEE RAEZ E
IR RIS/ REERERSERIA T, TR
SR AR IA S IGPR IR SR . it D 5
it 55 R A OR B R AT BRI R I ZE R T R
HRRHLE R SR R, UK 5 Pk
ik 6 MR IR OE . TRELAE L.
1.3.4 FHPEREsr  KAER CytoHubba fiff
IR AT 10 AL OCEER$E 2 % Coremine #(#%
P, BHXTR AR, SMNE Gt xR 255
ZH) 5 MR, GEih LA A (4) BLERY)
Zi%), {1 TCMSP ( traditional Chinese medicine
systems pharmacology database and analysis
platform). BATMAN-TCM (a bioinformatics analysis
tool for molecular mechANism of traditional Chinese
medicine) %4 FE b 4 25 ROk r, IR A
Cytoscape S H4 2 b 24 J 7% Do FE i 2% B
135 HHEERNEEKHAFF 2 (Kyoto
encyclopedia of genes and genomes, KEGG) =
Pt KTk 545 2 B w8 25 (G RO o3 st
7 e AU2EAT KEGG 8% & S i, B2
IRIT PR BRI AZ DB R 41, AT Re i I HoAth 731
A B B MR R E R RS
2GR
21 ERERFALE

i FDR<C0.05 DL JZ log,FC>2 fifi gk HY 72 57 4
R, 131 2565 A LiEEE, 253 AR, 2
Z R E, W 1

Volcano plot

50.
& - TR
=) o TR R
30 25 * FiRE
|

logoFC
1 EFEEAXWLE

Fig. 1 Volcano map of differential genes
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Fig. 3 Expression of hub genes in pan-cancer tissues
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Fig. 4 Correlation analysis of hub genes
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Fig. 5 Box figure of hub gene expression and clinical staging of hepatocellular carcinoma
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Fig. 6 Differences in expression of core genes between normal and ubiquitous tissues
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Fig. 9 Comparison of normal tissue and liver cancer tissue
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Fig. 10 Network diagram of active components in traditional Chinese medicine-core gene
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Table 2 Some effective components and targets of traditional Chinese medicines

K= 2 A LY
DS1 P& CCNA2 2-isopropyl-8-methylphenanthrene-3,4-dione
DS3 P& CCNA2 dan-shexinkum d
DS5 P& CCNA2 isotanshinone II
DS6 P& CCNA2 miltionone I
DS7 F+& CCNA2 neocryptotanshinone ii
FM I 2% CDC20 vitamin K
A RL-FH 2 CCNBI luteolin
A W12 TOP24 luteolin
B ANSH-HE CDK1 quercetin
B ANSH-HE CCNBI quercetin
B ANZH-HE TOP2A4 quercetin
C ANZH-AS-HE CDK1 kaempferol
D PsE-H 5% TOP24 nobiletin
RSL NS CDC20 pyrrolidine-2,5-dione
ZS1 s TOP24 sinensetin
ZS3 RS TOP24 tetramethoxyluteolin
754 RS TOP24 isosinensetin
7S5 R TOP24 isosakuranetin-7-rutinoside
GC1 HE CCNA2 isorhamnetin
GC2 HE CCNA2 formononetin
GC3 i CCNA2 calycosin
GC4 HE CCNA2 licochalcone a
GC5 HE CCNA2 vestitol
GCo6 i CCNA2 glycyrol
GC9 i CCNA2 7-methoxy-2-methyl isoflavone
GC15 HE CCNA2 kanzonols W
GC30 HE CCNA2 licoisoflavanone
GC41 i CCNA2 1-methoxyphaseollidin
GC43 i CCNA2 3'-methoxyglabridin
GC49 H CCNA2 glycyrrhiza flavonol A
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Fig. 11 Enrichment analysis of KEGG pathway of target genes of traditional Chinese medicine
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