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[ Abstract])

analyzing the functions of differentially expressed genes (DEGs) and the interactions of their encoded proteins.

. Center of Infectious Diseases, West China Hospital » Sichuan

Objective  To identify key genes associated with hepatocellular carcinoma ( HCC) through
Methods The microarray dataset GSE45436 was downloaded from the Gene Expression Omnibus (GEQO) database.
The DEGs in hepatocellular carcinoma and adjacent tissues were analyzed using the R software. Bioinformatics tools
DAVIA, STRING, GEPIA, Cytoscape, cBioPortal were applied to analyze the biological functions of the DEGs and
their encoded protein interactions. Results A total of 375 DEGs were identified, consisting of 296 downregulated
genes and 99 upregulated genes. The enriched functions and pathways of the DEGs included cell cycle, p53 signaling
pathway, complement activation, and metabolism of xenobiotics by cytochrome P450. The PPlanalysis showed that
TOP2A might be involved in the carcinogenesis of HCC. Conclusions Differentially expressed genes in
hepatocellular carcinoma and adjacent tissues and their encoded protein interactions revealed by the bioinformatics

analysis provide guidance for further research on the molecular mechanism and targeted therapy of HCC. TOP2A

may play a key role in HCC.
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Table 1 GO function analysis of DEGs related to HCC
Term Count P Term Count P
Molecularfunction G0:0008284-positive regulation of cell 17 0. 04
GO:0005509-calcium binding 27 0.006 proliferation
GO:0005506-iron binding 26 0.007 GO:0008283-cell proliferation 15 0.02
GO:0019901-protein kinase binding 18 0.002 GO:0006956-complement activation 15 3.83X10—9
GO:0004497-monooxygenase activity 17 2.52X10 14 GO:0051726-regulation of cell cycle 11 3.1X104
G0O:0019825-0oxygen binding 15 3.3X10713 GO:0000086-G2/M transition of mitotic cell 11 6.85X104
G0:0003824-catalytic activity 13 5.14 X101 cycle
G0O:0008395-steroid hydroxylase activity 10 1.32X1079 GO:0006260-DNA replication 9 0. 02
G0:0008392-arachidonic acid epoxygenase 10 2.59x10—12 Cellular component
activity GO:0070062-extracellular exosome 110 1.01Xx10—12
GO:0070330-aromatase activity 8 8.92X10°7 GO:0005576-extracellular region 79 9.11X10 14
G0O:0005518-collagen binding 5 0.03 GO:0005615-extracellular space 67 6.69X10"12
Biological processes G0:0031090-organelle membrane 22 2.34X10—17
GO:0055114-oxidation-reduction process 49 4.87X10°15 GO:0031012-extracellular matrix 13 0.02
G0O:0051301-cell division 32 1.81 X101 GO:0030496-midbody 12 5.5X1075
GO:0007067-mitotic 25 6. 29X 1010 G0:0000776-kinetochore 10 3.3X1075
GO:0006955-immune response 21 6.89X10 ¢ GO:0005579-membrane attack complex 5 5.17X10-6
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Table 2 KEGG pathway analysis of DEGs related to HCC

Term Count P
hsa01100 ;: Metabolic pathways 76 1.33X10°10
hsa00830 : Retinol metabolism 19 2.83X10°13
hsa05204 : Chemical carcinogenesis 19 1.36X10 11
hsa04610: Complement and coagulation cascades 17 1.2X1010
hsa00980 ; Metabolism of xenobiotics by 17 3.68X1010

cytochrome P450

hsa04110:Cell cycle 16 5.18x10 11
has04976 : Bile secretion 12 5.56X10-6
hsa00140 ; Steroid hormone biosynthesis 11 7.26X10-6
has04115:p53 signaling pathway 11 2.73X10°5°
hsa00350 ; Tyrosine metabolism 9 6.88X1076
hsa00071 ; Fatty acid metabolism 9 4.11X10°5
hsa00010: Glycolysis/gluconeogenesis 8 0.004
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Table 3 TOP 15 hub genes with higher degree of connectivity

Gene Degree Primary function

TOP2A 87 TOP2A alters the topologic states of DNA and acts as a target for several anticancer agents and mutations
of this gene have been associated with drug resistance

CCNB1 69 CCNBI can regulate the cell cycle progression

NDC80 67 NDCS80 encodes a component of the NDC80 kinetochore complex that organize and stabilize microtubule-
kinetochore interactions

CDK1 67 CDK1 can regulate the cell cycle progression, apoptosis and carcinogenesis of tumor cells

CCNB2 64 CCNB2 is associated with tumor invasion, metastasis and poor prognosis

CDKN3 64 CDKNS3 encodes a cyclin-dependent kinase inhibitor, and dephosphorylate CDK2 kinase, thus prevent
the activation of CDK2 kinase

CCNA2 63 CCNAZ2 can regulate the cell cycle progression

CDC20 63 CDC20 can regulate the cell cycle progression. High expression of CDC20 is associated with development
and progression of HCC

AURKA encodes a cell cycle-regulated kinase that appears to be involved in microtubule formation and/

AURKA 63 T . . .
or stabilization at the spindle pole during chromosome segregation

BUBI1 62 BUBI encodes a serine/threonine-protein kinase that play a central role in mitosis

BUBI1B 62 BUBI B encodes a kinase involved in spindle checkpoint function and then ensure the proper separation
of chromosomes

BIRCS 62 BIRC5 may prevent apoptotic cell death and is highly expressed in most tumors

TTK 62 TTKC can regulate cell proliferation

ZWINT 62 ZWINT encodes different spliced transcript variant,

KIF11 61 KIF11 encodes a motor protein that regulate chromosome positioning, centrosome separation and establishing

a bipolar spindle during cell mitosis
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Table 4 KEGG pathway analysis of DEGs related to module 1

Term P
Cell cycle 1.21X10 ™
Progesterone-mediated oocyte maturation 4.89X10°6
Oocyte meiosis 1.48X10°
p53 signaling pathway 4.27X107°

£S5 2 8 KEGG pathway 91
Table 5 KEGG pathway analysis of DEGs related to module 2

Term P

Metabolic pathways 1.39X10°°

Metabolism of xenobiotics by cytochrome P450 2.98X10°8
Chemical carcinogenesis 4.79X10°8
p53 signaling pathway 0.01
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