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Screening and Verification of Liver Cancer Targets

WANG Liping, TIAN Zhenbo, TANG Xuqing

(School of Science, Jiangnan University, Wuxi 214122, China)

Abstract: Liver cancer is one of the common malignant tumors with high clinical mortality. Discovering
new targets and developing new drugs are essential for the treatment of the disease. This study analyzes the
differentially expressed genes related to the occurrence and development of liver cancer from the
perspective of biological function and network, aiming to screen out molecular markers and immunotherapy
targets for early diagnosis of liver cancer. First, two sets of liver cancerrelated gene expression data are
screened for differential expression. Then through GO (Gene ontology) function and KEGG (The kyoto
encyclopedia of genes and genomes) pathway analysis, 128 target genes that are significantly enriched in
the main functions and signal pathways are obtained. Finally, through the gene regulation network to
explore the interaction law of target genes, ten key genes are identified and survival analysis is performed to
verify that four genes of CYP3A4, CYP3AS5, CYP2C9 and CYP2CS are suitable as liver cancer markers
or targeted therapeutic targets. This study provids a reference for the mechanism study of the occurrence
and development of liver cancer, the screening of tumor markers and the selection of drug targets, and
provide a basis for further related functional research.
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15> TR &

AR SCE S X R 20 2R 55 4R 200 R TR 3R 3K % UM ik 2 S 3R GK A0 BT O 22 S R GA BR TR s RN
7= 7 R KA M GO(Gene ontology ) I HE 43 #F fil KEGG ( The Kyoto encyclopedia of genes and genomes)
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S BT B ok B B K ¥ B R AE B ot (National center for biotechnology information, NCBI) FJ 2y
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(2) 22 5 K5 K A= W) D ae 43 Bt

A S AE 26 43 #7 ® 3 David (Functional annotation bioinformatics microarray analysis, https://da-
vid.nciferf.gov/) X DEGs #47 GO 43 #1 Ml KEGG 438t , I3 B 2 0 358 1 > i) 3 [5] I DR AR O Jis 22 43 B
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function, MF) . KEGG Zr#r HR 5k th i) 22 S5 3R] 3B B 115 84 Pathway Z B B9 56 &, 2R 5 X &4
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Fig. 2 Volcano map of differential genes
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Table 1 GO function analysis results of different genes related to liver cancer
el ARik ik Kot FDR
BP term G0O:0055114 Oxidation-reduction process 68 3.66e—10
BP term G0:0006805 Xenobiotic metabolic process 22 1.19¢—08
BP term G0:0008202 Steroid metabolic process 16 2.09e—07
BP term G0:0051301 Cell division 44 6.95e—07
BP term G0:0010951 Negative regulation of endopeptidase activity 22 6.58e—05
BP term G0:0002576 Platelet degranulation 19 5.55e—04
BP term G0:0007067 Mitotic nuclear division 30 0.001 447 349
CC term G0O:0070062 Extracellular exosome 222 2.29e—21
CC term G0:0005576 Extracellular region 140 3.34e—15
CC term G0:0005615 Extracellular space 122 3.90e—14
CC term G0:0072562 Blood microparticle 34 2.36e—12
CC term G0:0031090 Organelle membrane 25 6.08e—11
CC term G0:0030496 Midbody 20 0.001 598 876
ME e GO0016705 oo edcton o mfecular ggen 19 12908
MF term G0:0004497 Monooxygenase activity 19 1.72e—08
MF term G0:0005506 Iron ion binding 28 2.83e—07
MF term G0:0019825 Oxygen binding 16 5.87e—07
MF term G0O:0020037 Heme binding 26 6.43e—07
MF term G0:0016491 Oxidoreductase activity 31 1.69¢e—06
MF term G0:0004867 Serine-type endopeptidase inhibitor activity 17 0.003 748 692
MF term G0:0009055 Electron carrier activity 16 0.006 761 57
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Visualization of GO function analysis results of different genes related to liver cancer
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Xt DEGs #17 KEGG i # 4> B, LA SE R BCE =15 M FDR<C0.01 4 i 6 25 44, 45 2] 11 F5 A0 5 i,
SERNE 2 Fr s, R4 0] 0 e 25 3R AT AL AN 18T 4 B o ph 5 R AT, 22 e R A Ak I 32 AR AR A
Ao AMACRIEE M 9K A B R R A AL e Bom A @R AU  PPAR (S 5l B L 259 AU — i
F PA50 i 107 R W i B 2B 200 A2 0 8 A M 2 38 PASO AR S5 ol A g o R 288 I R U 3R AR ) R
bR EE . B R E 22 R I 1694
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Table 2 KEGG pathway analysis results of different genes related to liver cancer

e it ik o FDR
KEGG pathway hsa01100 Metabolic pathways 130 8.57e—12
KEGG pathway hsa04610 Complement and coagulation cascades 24 1.09¢e—09
KEGG pathway hsa00830 Retinol metabolism 21 1.34e—07
KEGG pathway hsa05204 Chemical carcinogenesis 22 1.68e—06
KEGG pathway hsa00380 Tryptophan metabolism 15 1.75e—05
KEGG pathway hsa03320 PPAR signaling pathway 19 1.75e—05
KEGG pathway hsa00982 Drug metabolism—cytochrome P450 19 2.26e—05
KEGG pathway hsa00071 Fatty acid degradation 15 3.59e—05
KEGG pathway hsa01130 Biosynthesis of antibiotics 34 6.95e—05
KEGG pathway hsa00980 Metabolism of xenobiotics by cytochrome P450 19 9.48e—05
KEGG pathway hsa00140 Steroid hormone biosynthesis 16 5.0le—04
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= 7
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o . ° ° ° ° 1 it 1 @ 0.06
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Fig.4 Visualization of KEGG pathway analysis results of different genes related to liver cancer
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Fig.5 Gene regulatory network of different genes related to liver cancer
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Table 3 Two survival analysis results of ten key genes

KM-Plotter 27743 MY Oncolne A= FE 53 M1 Y

Surviving / %

75 FEA i MCC
Sl LA = » it » i
1 CYP3A4 1.98e+07 0.001 7 0.003 3
2 CYP2C9 1.97¢+07 3.20e—07 0.001 28
3 CYP2B6 1.97e+07 0.061 0.524
4 CYP1A2 1.96e+07 0.074 0.666
5 CYP3A5 1.95e+07 1.40e—05 0.000 874
6 CYP1A1 1.80e+07 0.31 0.664
7 CYP2E1 1.80e+07 0.003 7 0.028 7
8 HSD17B6 1.75e+07 3.90e—05 0.061 5
9 AOX1 1.61e+07 0.03 0.127
10 CYP2CS8 1.07e+07 0.000 48 0.001 03
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Fig.7 Oncolnc online survival analysis results of CYP3A4, CYP3A5, CYP2C8, CYP2C9 genes
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Fig.8 KM-Plotter database survival analysis results of CYP3A4, CYP3A5, CYP2C8, CYP2C9, CYP2E1, HSD17B6 genes
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