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Abstract : The key pathogenic genes of liver cancer were screened by bioinformatics methods to explore their expression level,
pathogenesis ,immune infiltration , mutation and prognosis,and to further explore the potential traditional Chinese medicine for
targeted treatment of liver cancer. The differentially expressed genes ( DEGs) in normal and hepatoma tissues were analyzed
by data set GSE19665 ;Go and KEGG analysis were performed on DEGs to construct the interaction network of DEGs protein
and screen the key genes of liver cancer; Mutation ,immune infiltration, expression and prognosis of key genes were analyzed;
Excavate potential traditional Chinese medicine and natural active ingredients for the treatment of liver cancer. 159 significant
DEGs were screened , which were mainly involved in immune and inflammatory responses and involved in p53 ,mTOR and oth-
er signal pathways;Ten key genes were screened out. The expression of four genes such as CDC20 in HCC was significantly
increased ,and the overall survival time of patients in the high expression group was significantly reduced ; The overall survival
and disease-free survival of patients with key gene mutations were significantly reduced; The expression of key genes was

closely related to the infiltration of immune cells;36 kinds of traditional Chinese medicine and 105 kinds of active ingredients
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were screened by the key gene target. In this study,the key pathogenic genes of liver cancer were identified ,and their abnor-

mal expression was closely related to the poor prognosis and immune cell infiltration of liver cancer. The potential traditional

Chinese medicine and its active ingredients for the treatment of liver cancer were excavated. The research results can provide

a scientific basis for the diagnosis, treatment and prognosis of liver cancer.
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Fig. 2 Volcanic map of differentially expressed genes in hepatocellular carcinoma and normal liver tissue
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Fig. 3 Clustering heatmap of significantly differentially expressed genes between hepatocellular carcinoma and normal liver tissue
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Table 1 GO function enrichment analysis of significantly differentially expressed genes
between hepatocellular carcinoma and normal liver tissue
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Fig. 4 Signal pathway enrichment analysis of significantly differentially expressed genes in hepatocellular

carcinoma and normal liver tissues based on GSEA
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Fig. 5 Schematic diagram of screening of pathogenic core genes of liver cancer.
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Fig. 6 Survival curve of the effect of the expression levels of the core genes involved in liver cancer on the prognosis of liver cancer
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Fig. 8 Expression of core genes in pathological staging of hepatocellular carcinoma
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Fig. 9  Immunohistochemical maps of the core genes of hepatocellular carcinoma in normal and hepatocellular carcinoma tissues
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Table 2 Protein staining of core genes in normal tissues and hepatocellular carcinoma
YLt Staining 25 Intensity E 1 Quantity SEfiL Location
FEH 4
Gene IEH JH-ERZH IEH JH-ERZH IEH JH-ERZH IEH JH-ER2H
Normal HCC Normal HCC Normal HCC Normal HCC
CDC20 A 5] LIS ¥ GA ¥ <25% ¥ gl
CCNBI A 3 EA J i ¥ <25% &k 2T ML S5/ 40T MO
TOP2A ARA ) i 7 S i <25% T A R
NCAPH A ) Gi 7 i 7 >75% 7 2000 5/ 400 M
LRI | |
G (T T T
U 1 el
GO [ e
LU 1 e e e T
([ (T e e e T T
roeza | RO R
wears .| |EHRRN AR 000000 AR RO R TR
LCT LY ([ T e e
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© D
100%4 Logrank Test P-Value: 5.760e-3 — Lotk Py O
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Fig. 10 Mutations of core pathogenic genes in hepatocellular carcinoma tissues and their survival prognosis
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Fig. 11 Schematic diagram of correlation between expression of pathogenic core genes of liver cancer
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Table 3 Statistical analysis of correlation between pathogenic core genes of liver cancer

FEH KHEEEIA P £ KEEIEN P
Gene Cor-gene Gene Cor-gene
CDC20 CCNB2 1.50E-05 CCNB1 CDK1 5.50E-10
CCNB1 9.12E-08 BUBI BIRCS 3.63E-05
BUBI 4.09E-05 AURKA 0.000 169
BIRCS 3.35E-06 TOP2A 1.17E-08
AURKA 3.78E-08 NCAPH 0.00034
TOP2A 1. 14E-07 DLGAP5 1.55E-06
NCAPH 0.001 138 CDK1 3.87E-08
DLGAPS 0.000 142 BIRCS AURKA 1. 12E-05
CDK1 2.29E-07 TOP2A 4.36E-06
CCNB2 CCNBI1 1.52E-07 NCAPH 0.001 312
BUBI 5.83E-10 DLGAPS 8.58E-05
BIRC5 2.57E-05 CDK1 1.08E-06
AURKA 6.69E-05 AURKA TOP2A 3.17E-06
TOP2A 1.23E-07 NCAPH 0.000 634
NCAPH 0.000 243 DLGAPS 0.000 768
DLGAP5 2.44E-05 CDKl1 3. 19E-06
CDKI1 2.17E-08 TOP2A NCAPH 0.000 288
CCNB1 BUB1 6.61E-07 DLGAPS 2.58E-07
BIRC5 9.08E-06 CDK1 3.04E-11
AURKA 2.79E-08 NCAPH DLGAPS 9.79E-05
TOP2A 8.30E-11 CDK1 0.000 556
NCAPH 7.94E-05 DLGAPS CDK1 4.54E-06
DLGAPS 7.08E-06
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2.10 FFENFEXEEReESHEER 222 Y (P<0.05), CDC20.CCNB2 CCNB1 .BUBI .

2 F R i B i TIMER % 10 456836 R BIRC5 ,AURKA ,TOP2A \NCAPH .DLGAP5 .CDKI1 ¥

HE AT 4> M1, 45 5 % B, CDC20, CCNB2, CCNB1 . A5 B4 .CD8* T 41/l .CD4 " T 41 itg . 5 Mk 41

BUBI .BIRC5 ,AURKA ,TOP2A \NCAPH ,CDK1 (%3 g FrHki4n it | 44 5 0K 20 it 13 T 2 38 522 1E A 56 3¢
ik PRSI R IEADOC R, 2R RA ST R ERAAGIEE X (P <0.05) ZRILE S,

4 FREREREE S RE MR S RS A

Table 4  Statistical analysis of correlation between key pathogenic genes and immune cell infiltration in hepatocellular carcinoma

B afijg B 4 CD8* T 4fi CD4* T 4iiff E A rhR A B SR AN AE

Gene Purity B cell CD8*T cell CDA*T cell Macrophage Neutrophil Dendritic cell
CDC20 A A A A A A A
CCNB2 A A A A A A A
CCNBI A A A A A A A
BUBI1 A A A A A A A
BIRCS A A A A A A A
AURKA A A A A A A A
TOP2A A A A A A A A
NCAPH A A A A A A A
DLGAPS A A A A A A
CDKI1 A A A A A A A

TE: AR P <0.05, FIRHE A 5 G i 4 L b 1 2 LI AR 5C

Note: A represents P <0.05,indicating that gene is closely related to immune cell infiltration.
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fiillhy Coremine Medical % 4 . 25 ¥y it f %+ B ROL BT 508 RO AR MERE LA, DL P <
(CTD) $HiE FEXT 10 A OCHEEERI AT 2007, S 48 0. 01 ik 2% 14, L AR W 26 16 7 I 9 1 P 245 36
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Fig. 12 Relationship network between traditional Chinese medicine and pathogenic core genes of liver cancer
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Table 5 Information of traditional Chinese medicine targeting the pathogenic core gene of liver cancer

R 2R T2 2R P{a
Gene Chinese medicine P value
CDC20 JEM Ligamentum Cervi( LC) .000 112

¥4 Polyporus( POL) .005 254

M Poria cum Radix Pini( PRP) .015 422
£ Coriolus(CO) .017 576
A% Ganoderma( GA)
JUF HL Aspongopus ( AS)

% Poria( POR)

.018 327
.023 816
. 025 460
J#EH Cervi Cornu Panto Trichum( CCPT) .028 196
15 Artemisiae Annuae Herba( AAH) .049 074
CCNB2 L7 th Aspongopus( AS) .008 877
T Arlemisiae Annuae Herba( AAH) .017 778
CCNBI W} 438 Eupatorii Lindleyani Herba( ELH) .000 747

& ¥ Rabdosiae Rubescentis Herba( RRH) .001 064

}EAEH Centipeda Herba( CH) .001 877

+ AKF Inulae Radix(IR) .002 223

W& fR Bufonis Venenum( BV) .002 379

‘B L Omphalia( OM) .002 622

BUBI JI| D1 &} Fritillariae Cirrhosae Bulbus( FCB) .001 406

Z#% Citri Fructus( CF) .008 158

BIRCS 111Z&%f; Cremastrae Pseudobulbus( CP) .001 871

Z1 1 Hedysari Radix( HR) .001 885

T B4 Artemisiae Scopariae Herba( ASH) .002 288

[ Stephaniae Tetrandrae Radix( STR) 003 121

AURKA 75 KL 2% Alpiniae Officinarum Rhizoma( AOR) .006 094
H & Glycyrrhizae Radixet Rhizoma( GRR) . 006 094

TOP2A K & # % Sojae Semen Germinatum( SSG) 004 747
= R 2 Alpiniae Officinarum Rhizoma( AOR) .021 956

T 2F Oryzae Fructus Germinatus( OFG) .024 139

4875 Radix Arnebiae( RA) .041 436

%25 Myrrha(MY) 042 536

DLGAPS 5 Artemisiae Annuae Herba( AAH) .013 322
CDK1 AP ¥ Rabdosiae Rubescentis Herba( RRH) .001 141

F5 AL Omphalia( OM) .001 37
W} Ih 38 Eupatorii Lindleyani Herba( ELH)
HEAEE Centipeda Herba( CH)

A% 3% Scutellariae Barbatae Herba( SBH)

.001 567
.001 748
.003 604

OOOOoOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOO

WEFk Bufonis Venenum( BV) .005 049
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