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Explore and analyze the hub genes and prognostic genes of gallbladder
cancer based on TCGA database*

XU Tao, ZHU Zemin, TANG Caixi, ZHAO Zhijian”
(Department of Hepatobiliary and Pancreatosplenic Surgery, the Affiliated Zhuzhou Hospital of Xiangya School of Medicine,
Central South University, Zhuzhou, 412007, Hunan, China)

Abstract: Objective To explore the hub genes of gallbladder cancer occurrence through TCGA database, and to search for
prognostic genes of gallbladder cancer. Methods Download the transcriptome data of gallbladder cancer and normal tissues from
the Cancer Genome Atlas (TCGA) database. Use the edgeR package in R software to analyze the differential expression of the da-
ta and obtain the differentially expressed genes for GO and KEGG enrichment analysis, and construct protein—protein interaction
(PPI) network through STRING online bioinformatics tools. Cytoscape software was applied for the screening of hub genes, and
the survival package in R software was applied for the survival prognosis analysis of these hub genes. Results A total of 1 766 dif-
ferentially expressed genes in the gallbladder were obtained, including 1 172 up-regulated genes and 594 down-regulated genes.
The differentially expressed genes were mainly enriched in cyclooxygenase P450 pathway, organelle membrane, arachidonic acid
cyclooxygenase activity and metabolic pathway. The PPI network obtained 10 hub genes, namely BUB1, BUB1B, CDK1, UBE2C,
KIF2C, AURKB, CDC20, KIF23, CCNB2, and KIF20A. Survival analysis showed that KIF23 was significantly associated with
the prognosis of gallbladder cancer. Conclusion The 10 hub genes of gallbladder cancer mined on the base of TCGA database
will help to understand the development process of gallbladder cancer. KIF23 may become a potential therapeutic target and prog-

nostic marker for gallbladder cancer.
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Fig. 1 The volcano map of differentially expressed genes in

gallbladder cancer and normal tissues adjacent to the cancer
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Fig. 2 Heat map of the top 50 genes with the most significant differential expression in gallbladder cancer and adjacent normal tissues
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Tab. 1 Results of GO enrichment analysis of differentially
expressed genes in gallbladder cancer
X9 %H ik i PME
BP G0:0010951 WAKEHEMER TS 39 3.94E-09
BP G0:0019373 A P450 k4% 15 7.73E-09
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CC GO0:0005615 4 fsh2s 1) 255 2.26E-29
CC G0:0005576 4 S X 3k 283 2.32E-27
CC G0:0072562 ML RORE 50 8.10E-13
CC G0:0031090 21 25 5 32 9.32E-09
CC G0:0070062 Y IRIRTAREN 350 2.05E-08
CC G0:0034364 m#HENREAPR. 16 2.47E-08
CC G0:0016324 Tt o fise 64 4.34E-08
MF  GO0:0020037 MRS 43 3.71E-10
MF  GO:0005506 BRI TFEEA 45 1.21E-09
MF  GO:0004497 BRI 25 4.26E-08
MF G0:0008392 b/t UG ARMEEYE 13 1.20E-07
MF GO:0019825 A4hiG 22 1.29E-07
k2 PR E R AR R HAKEGGER T EHpMER
Tab. 2 Enrichment analysis results of differentially expressed
genes KEGG pathway in gallbladder cancer
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Fig. 4 Enrichment visualization of differentially expressed genes KEGG pathway
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