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Screening and verification of key Hub genes in esophageal squamous cell carcino-
ma based on bioinformatics analysis
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(Pathology Laboratory of Hebei Cancer Institute, the Fourth Hospital of Hebei Medical University, Shijiazhuang, 050011, Hebei, China)

[Abstract] Objective: To screen the Hub genes associated with the occurrence and development of esophageal squamous cell carcino-
ma (ESCC) and to analyze their biological functions by using various bioinformatics analysis tools. Methods: ESCC chip profile
GSE100942 from GEO database was used as study subject; GEO2R tool was used to analyze the data and to screen the differentially ex-
pressed genes (DEGs), and the bioinformatics tools (DAVID, String, Cytoscape) were further used to construct protein-protein interac-
tion (PPI) network and identify the key Hub genes. GO and KEGG were used for the biological function enrichment analysis. In the
meanwhile, MiRDB was applied to identify the miRNAs that might regulate Hub genes and to construct Hub gene—miRNA network.
Importantly, the expression of DEGs and the patient survival were verified by the GEPIA analysis tool. Results: By analyzing
GSE100942 database, a total of 1229 DEGs with difference of 2 times and 223 DEGs with difference of 4 times were screened out. In
addition, 20 Hub genes, which were all up-regulated in ESCC tissues, were also identified. The functional enrichment analysis showed
that these DEGs were mainly enriched in cancer related pathways and involved in cell division and mitotic nuclear division. Among
those 20 Hub genes, DLGAPS, BUBIB, TPX2, TTK, CDC20, CCNB2, AURKA and DEPDC1 were identified as 8 key Hub genes that
related with ESCC, and involved in many important biological processes, such as cell proliferation, cell cycle and signal pathway. Five
Hub genes, CEP55, ECT2, NEK2, DEPDC1 and NUSAP1, were identified to be highly regulated by the miRNA regulatory network.

Conclusion: Microarray combined with bioinformatics can effectively analyze the DEGs associated with the occurrence and develop-
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ment of ESCC. The identification of the 20 Hub genes and the 8 key Hub genes can provide theoretical guidance for further research on

the molecular mechanism and molecular marker screening of ESCC.

[Key words] esophageal squamous cell carcinoma; bioinformatics analysis; Hub genes; GSE100942
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Fig. 1 The PPI network was constructed by 223 DEGs with huge difference

1 223/ DEGs #RH9 PPl 4 PR E KSR 6 MER K HEB AR
Tab.1 The six modules with high connection degree and their genes from the PPI network composed of 223 DEGs

Cluster .Score Nodes Edge Node ID
(Density*#Nodes)

1 20 20 190  ECT2, KIF2C, NEK2, TTK, NUSAPI1, NUF2, TRIP13, UBE2C, KIF4A,
KIF20A, CCNB2, CDC20, BUBI1B, BUBI, CEP55, AURKA, TOP2A,
TPX2, DEPDC1, DLGAPS

2 7.25 9 29 CNNI1, ACTG2, MYH11, SMTN, DES, TPM1, LMOD1, SORBS1, MYL9

3 3.714 8 13 MMP3, CXCL10, TNFSF10, P2RY 14, IL6, STAT1, MMP1, CXCR2

4 3 3 3 COL4A6, COL1A2, COL14A1

5 3 3 3 CDKN2A, HMGA2, IGF2BP2

6 3 3 3 KLF1, HBB, AQP1

23 ERARGHRES

| F DAVID X i % (¥ DEGs it 17 Th fig & 5 7
B, GO DhRETERESE T (3R 3) BN, IX e 72 S JL PR = 3
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Fig. 2 The three modules with the highest connection degree from the PPI network of 223 DEGs
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Fig. 3 The 20 Hub genes were up-regulated in esophageal cancer tissues verified by GEPIA
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FAEAEH KRR (B4 . fEIXRANMZEH, HT CEPSS
(% # B =21) ECT2 (i % % =19). NEK2(i% % /% =
17)-DEPDC1 (% % £ =16) F1 NUSAP1(GE#£ £ =10)%F
5B R B B DR FE , 52 miRNA W 25 75 B2 1

. B4, miR-627-3p, miR-491-3p, miR-546-3p,
miR-1285 and miR-4521 % miRNA i % % £ 1> Hub
BRI RIL o
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Tab.2 The biological functions of 20 Hub genes and the verification of their expression in ESCC tissues

Exprossion in TCGA
Expression in GSE100942 RPpression 1n

Gene.svmbol and GTEx Gene ontology analysis
Sy UP OR Fold UP OR P (Biological processes)
DOWN Change DOWN
ECT2 UP 4.10 0.023 up <0.05  Positive regulation of cytokinesis
KIF2C UP 4.24 0.015 uUpP <0.05  Regulation of cardiac muscle cell contraction
NEK2 up 4.94 0.004 uUP <0.05  Mitotic nuclear division
TTK UP 4.56 0.006 UP <0.05  Positive regulation of cell proliferation
NUSAP1 UP 4.28 0.004 up <0.05  Mitotic cytokinesis
NUF2 UP 4.10 0.005 uUpP <0.05  Sister chromatid cohesion
TRIP13 up 4.28 0.012 UP <0.05  Transcription from RNA polymerase Il promoter
UBE2C UpP 4.04 0.006 UP <0.05  Positive regulation of ubiquitin protein ligase activity
KIF4A UP 4.70 0.004 up <0.05  Mitotic cytokinesis
KIF20A UP 4.72 0.006 upP <0.05  Mitotic cytokinesis
CCNB2 UpP 4.00 0.015 UP <0.05  Regulation of cell cycle
CDC20 UpP 5.10 0.012 UP <0.05  Positive regulation of cell proliferation
BUBIB UP 4.54 0.011 up <0.05  Cell proliferation
BUBI UP 4.12 0.022 uUpP <0.05  Regulation of chromosome osegregation
CEP55 18] 4.20 0.026 8] <0.05  Mitotic cytokinesis
AURKA UP 4.54 0.006391 UP <0.05  Cell cycle
TOP2A UP 5.30 0.010458 UP <0.05  Mitotic cytokinesis
TPX2 UP 4.10 0.006468 uUpP <0.05  Cell proliferation
DEPDC1 18] 4.10 0.011452 UP <0.05  Cell migration/signal transduction
DLGAPS UP 4.74 0.01507 UP <0.05  Cell proliferation
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rea R0 vexz — m‘-‘:::auup
hasmiR-E68Y , : | PR aaaies 7o | N —
AR ETET p | NSIAR-1277-50 hsadmiR-1236-50 \ | / he RS a7 20
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'm;P-a ; : TTK hssmiR485-20 TPX2 s miR4204 NUF2— nesmiRg00 KIFSA  — hasmiR3140
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The line represents a relationship between miRNA and target gene. Yellow node stands for Hub gene. Blue node stands for miRNA.
[El4 M DEGs it i 20 4> Hub ZE #9 miRNA iFE R 4%
Fig. 4 The miRNA regulating network of 20 Hub genes screened from DEGs
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