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Abstract: Objective To identify biomarkers for esophageal squamous cell carcinoma (ESCC) using bioinformatics tools,
so as to provide insights into diagnosis and targeted therapy of ESCC. Methods The gene expression datasets
GSE23400, GSE45670, GSE20347 and GSE17351 were screened and downloaded from the Gene Expression Omnibus
(GEO) database. Differentially expressed genes (DEGs) of ESCC were screened using the online tool GEO2R, and the
common DEGs among the four datasets were determined using Venn diagram. Gene Ontology (GO) annotations and Kyo-
to Encyclopedia of Genes and Genomes (KEGG) pathway analysis were performed using the DAVID database, and pro-
tein—protein interaction (PPI) analysis was performed using the STRING database. The key modules were identified using
molecular complex detection (MCODE) plugin in the Cytoscape software, and hub genes with the highest connectivity de-
gree were identified using the CytoHubba plugin, and the gene expression was validated on the UALCAN platform. Sur-
vival analysis of hub genes was performed using the Kaplan—Meier plotter database. Results Totally 146 common

DEGs were screened, including 102 up-regulated genes and 44 down-regulated genes. GO annotation analysis showed
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that the common DEGs were mainly enriched in biological processes of cell cycle, sister chromatid separation in the

late mitotic phase and cell cycle regulation, enriched in cellular components of spindle and centrosome, and molecular

functions of enzyme binding and ATP binding. KEGG pathway analysis showed that DEGs was significantly enriched in

cell cycle, extracellular matrix (ECM)-receptor interactions and oocyte meiosis. A total of 10 hub genes were screened,

and gene expression validation and survival analysis identified 7 genes associated with prognosis of ESCC, including

CCNB1, CDK1, BUBI1B, ZWINT, AURKA, MAD2L1 and MCM4, which were all highly expressed in ESCC specimens.

Conclusion Seven hub genes of ESCC are identified based on bioinformatics, which may serve as biomarkers and thera-

peutic targets for ESCC.

Keywords: esophageal squamous cell carcinoma; bioinformaticr; biomarker; differentially expressed gene
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Figure 2 Venn diagram of DEGs in normal and ESCC tissues
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Table 2 GO functional annotation and KEGG pathway analysis results of common DEGs

HH ltem & H Term FEAEAIA Description HHBH P
Count
HEW)d #E Biological process GO: 1903047 B 2257240 B A I3 2 Mitotic cell cycle process 34 <0.001
GO: 0022402 A WL Cell cycle process 39 <0.001
GO: 0000819 JHIR Y (4 BAR)5 Sister chromatid segregation 19 <0.001
GO: 0010564 AN R AR A Regulation of cell cycle process 41 <0.001
GO: 0098813 et 143 8 Nuclear chromosome segregation 20 <0.001
AAPLRES> Cellular component GO: 0005819 254 Spindle 21 <0.001
GO: 0030496 F{A& Midbody 12 <0.001
GO: 0005694 YK Chromosome 25 <0.001
GO: 0000779 Weha YR, B2 RIX 1 Condensed chromosome, centromeric region 11 <0.001
GO: 0098687 Y (A XI5, Chromosomal region 16 <0.001
73 FIIfiE Molecular function GO: 0035173 20 2 %O M Histone kinase activity 5 <0.001
GO: 0019899 fifi4 4 Enzyme binding 26 <0.001
GO: 0005524 ATPZE4 ATP binding 22 <0.001
GO: 0032559 PR AZHERZ T 245 & Adenyl ribonucleotide binding 22 <0.001
GO: 0030554 MR R IRZS A Adenyl nucleotide binding 22 <0.001
KEGG hsa04110 Y Cell cycle 11 <0.001
hsa04512 ECM-2Z &A1 H.AEH ECM-receptor interaction 7 <0.001
hsa04114 GIRFAN IR EL /322 Oocyte meiosis 7 <0.001
hsa03030 DNA Z I DNA replication 4 <0.001
hsa04914 ERERA 09 GF: 20 i R Progesterone—mediated oocyte maturation 5 <0.001
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Table 3 GO functional annotation and KEGG pathway analysis results of key modules
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Figure 3 Link diagram of key gene network
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