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Screening of molecular markers in gastric cancer based on GEO database

HU Xin', GAO Yue', TIAN Xinjuan’, HAN Mingsheng', LI Ruihua', FU Xifeng’, MA Yanqin' (1. College of Life Science, Shanxi
Agricultural University, Taigu 030801, Shanxi, China, 2. College of Pharmacy, China Pharmaceutical University, Nanjing 211198,
Jiangsu, China, 3. Department of General Surgery, Shanxi Bethune Hospital, Taiyuan 030032, Shanxi, China)

[Abstract] Objective: Bioinformatics combined with Gene Expression Omnibus (GEO) was used to screen key genes involved in the
development of gastric cancer in order to obtain molecular markers for diagnosis, target selection and prognosis prediction of gastric
cancer. Methods: The chip data sets related to gastric cancer (GC) from the GEO database were downloaded, and differentially expressed
genes (DEG) were screened. Functional enrichment analysis on DEG was performed, and protein-protein interaction network (PPI) was
constructed to screen key genes. Then, co-expression networks were further constructed, and survival curves were drawn and hierarchical
clustering analysis was performed. Results: A total of 261 GC-related DEGs were selected, and 14 key genes were obtained through
analysis, which were PLOD1, PLOD3, COL1A1, COL1A2, COL2A1, COL3A1, COL4A1, COL4A2, COL8A1, COL12A1, COLI15A1,
ITGA2, LUM and SERPINHI. Key genes are mainly involved in biological processes such as generation of collagen fiber tissues, extra-
cellular matrix tissues, extracellular structure tissues, skin morphogenesis, collagen biosynthesis and vascular development. Survival
curve analysis showed that the change in the expression of COL3A1 (P=0.0241) significantly reduced the overall survival rate of
patients with gastric cancer; the change in the expression of ITGA2 (P=0.0679) also showed a correlation with the reduction of disease-
free survival in gastric cancer patients. Compared with normal gastric tissues, hierarchical cluster analysis showed that the expressions
of genes PLODI1, PLOD3, COL3A1, ITGA2, COL1A2, COL1A1, COL4A1, LUM, COL12A1, SERPINHI and COL8A1 in GC tissues
were up-regulated. Conclusion: The key genes obtained after screening can be used as potential molecular markers for early diagnosis,
treatment target selection and prognosis judgment of gastric cancer, which provide reference for subsequent research.
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Fig.1 Screening of DEGs related to GC
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Tab.1 GO analysis of DEGs in gastric cancer samples
GO ID Description Count P
GO0:0042493 Response to drug 13 1.07E-05
GO:0051607 Defense response to virus 10 1.12E-05
G0:0001501 Skeletal system development 7 0.00109
G0:0008283 Cell proliferation 11 0.00111
GO:0005518 Collagen binding 9 3.64E-08
GO0:0001525 Angiogenesis 15 4.11E-06
GO:0055114 Oxidation-reduction process 18 0.005086
GO:0070062 Extracellular exosome 84 3.38E-12
GO0:0005764 Lysosome 0.038789
G0:0005604 Basement membrane 9 1.38E-05
GO0:0031090 Organelle membrane 5 0.032981
G0:0048471 Perinuclear region of cytoplasm 16 0.027347
GO:0005783 Endoplasmic reticulum 22 0.005795
GO:0005515 Protein binding 159 1.31E-05
G0O:0042803 Protein homo dimerization activity 23 8.04E-04
G0:0042802 Identical protein binding 26 7.29E-05
GO:0005509 Calcium ion binding 23 6.33E-04




-+ 906 - F [ iR AR IR 9T Ak A, 2020, 27(8)

#2 GCH#AH DEGHKEGG 74
Tab.2 KEGG analysis of DEGs in gastric cancer samples

Pathway ID Description Count P
Hsa04512 ECM receptor interaction 12 2.35E-09
Hsa04974 Protein digestion and absorption 8 5.13E-05
Hsa04510 Focal adhesion 11 8.88E-05
Hsa05200 Pathways in cancer 10 0.03053
Hsa04145 Phagosome 7 0.040735
Hsa05146 Amoebiasis 9 3.91E-04
Hsa04151 PI3K-Akt signaling pathway 12 0.030495
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