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Bioinformatics analysis of COL1A1 regulated by miR-129-5p as a potential therapeutic

target for gastric cancer

YANG Wanxia, PAN Yunyan, GUAN Peiwen, LI Xue, YOU Chongge
Laboratory Medicine Center, Lanzhou University Second Hospital, Lanzhou 730030, China

Abstract: Objective To explore the pathogenesis of gastric cancer through a bioinformatic approach to provide evidence for
the prevention and treatment of gastric cancer. Methods The differentially expressed genes (DEGs) in gastric cancer and
normal gastric mucosa in GSE79973 dataset were analyzed using GEO2R online tool. GO analysis and KEGG pathway
enrichment analysis of the DEGs in DAVID database were performed. The protein interaction network was constructed using
STRING database, and the key genes (Hub genes) were screened and their functional modules were analyzed using Cytoscape
software. The GEPIA database was used to validate the Hub genes, and the Target Scan database was used to predict the
microRNAs that regulate the target genes; OncomiR was used to analyze the expressions of the microRNAs in gastric cancer
tissues and their relationship with the survival outcomes of the patients. Results A total of 181 DEGs were identified in gastric
cancer, and 10 hub genes were screened by the protein- protein interaction network. Functional analysis showed that these
DEGs were involved mainly in protein digestion and absorption, PI3K-Akt signaling pathway, ECM-receptor interaction and
platelet activation signal pathway. GEPIA database validation showed that COL1A1 was highly expressed in gastric cancer
tissues and was associated with a poor prognosis of patients with gastric cancer. MiR-129-5p was found to bind to the 3'UTR of
COL1A1 mRNA, and compared with that in normal tissues, miR-129-5p expression was obviously down-regulated in gastric
cancer tissues, and was correlated with the prognosis of the patients. Conclusion COL1A1 under regulation by MiR-129-5p is a

potential therapeutic target for gastric cancer.

Keywords: gastric cancer; differentially expressed genes; COL1A1; miR-129-5p; bioinformatic analysis
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Fig.1 Volcano plot of the differential expressed genes in

gastric cancer.
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Tab.1 Enrichment analysis of GO and KEGG pathway of the differentially expressed genes in gastric cancer

Category ID Term Count P

BP GO:0007155 Cell adhesion 20 1.00E-08
BP G0:0030198 Extracellular matrix organization 17 8.62E-12
BP GO:0055114 Oxidation-reduction process 13 0.004225507
BP GO:0030574 Collagen catabolic process 10 2.99E-09
BP GO:0006805 Xenobiotic metabolic process 8 4.07E-06
BP GO:0001501 Skeletal system development 8 1.57E-04
BP G0:0030199 Collagen fibril organization 7 8.18E-07
BP G0:0008202 Steroid metabolic process 7 1.49E-06
BP GO:0007586 Digestion 7 1.44E-05
BP G0:0034220 Ton transmembrane transport 7 0.008647397
BP GO:0001525 Angiogenesis 7 0.011406595
BP GO:0051216 Cartilage development 6 1.35E-04
CcC GO:0005576 Extracellular region 45 3.21E-13
CcC GO:0005615 Extracellular space 37 1.51E-10
CcC GO:0070062 Extracellular exosome 32 0.047465783
CcC GO:0005887 Integral component of plasma membrane 19 0.040478934
CcC GO:0005578 Proteinaceous extracellular matrix 15 4.36E-08
CcC G0:0031012 Extracellular matrix 14 9.79E-07
CcC GO:0005788 Endoplasmic reticulum lumen 13 5.98E-08
CC GO:0005581 Collagen trimer 11 4.00E-09
CC GO:0016324 Apical plasma membrane 11 1.43E-04
cC G0:0009986 Cell surface 11 0.013726185
CcC GO:0005604 Basement membrane 6 4.73E-04
CC G0:0031090 Organelle membrane 6 7.37E-04
MF G0:0008270 Zinc ion binding 16 0.049404886
MF GO0:0042802 Identical protein binding 13 0.017914572
MF G0:0005201 Extracellular matrix structural constituent 9 6.31E-08
MF G0:0008201 Heparin binding 8 3.16E-04
MF GO:0016491 Oxidoreductase activity 8 0.001188406
MF G0:0020037 Heme binding 7 8.49E-04
MF GO:0019825 Oxygen binding 6 3.69E-05

Oxidoreductase activity, acting on paired donors, with
MF GO:0016705 6 9.43E-05
Incorporation or reduction of molecular oxygen
MF G0:0004497 Monooxygenase activity 6 1.03E-04
MF GO:0005178 Integrin binding 6 0.001598275
MF GO0:0005506 Iron ion binding 6 0.007975728
MF G0:0008392 Arachidonic acid epoxygenase activity 5 5.14E-06
KEGG pathway hsa04151 PI3K-Akt signaling pathway 12 0.001311204
KEGG pathway hsa04512 ECM-receptor interaction 10 3.88E-07
KEGG pathway hsa04974 Protein digestion and absorption 10 4.29E-07
KEGG pathway hsa04510 Focal adhesion 10 4.07E-04
KEGG pathway hsa05204 Chemical carcinogenesis 9 2.34E-06
KEGG pathway hsa00830 Retinol metabolism 7 6.72E-05
KEGG pathway hsa00982 Drug metabolism-cytochrome P450 7 9.47E-05
KEGG pathway hsa00980 Metabolism of xenobiotics by cytochrome P450 7 1.52E-04
KEGG pathway hsa04978 Mineral absorption 6 1.12E-04
KEGG pathway hsa04971 Gastric acid secretion 6 0.001205941
KEGG pathway hsa05146 Amoebiasis 6 0.006138929
KEGG pathway hsa00010 Glycolysis/Gluconeogenesis 4 0.03749949
2.3 £k A F 4 PPLR &M COL4A1,COL2A1,SERPINHI,COL6A3.COLI1AL,

B 181 B E 2= R ELH A STRINGEdE 2,48 COL10A1.COL12A1.COL8A1(E2).
JE ks A8 A Cytoscape /1, FIUIHf cytoHubba 2.4 PPIZh kAL 47
& ET 10 4> Hub 25 A, 4351 & COL1A1,COL1A2, FATH Cytoscape #x {4+ MCODE ffif4f:X} PPI [ 4%
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Fig.2 PPI analysis of the proteins encoded by the differential genes and screening of the key genes. A: PPI network for the
DEGs; B: Amplification of the network for PPI associated with COL1AT.
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Fig.3 Functional module diagram.
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Tab.2 KEGG pathway analysis of the genes in the functional modules

Category ID Term Count P
KEGG pathway hsa04974 Protein digestion and absorption 7 3.69E-12
KEGG pathway hsa04512 ECM-receptor interaction 5 3.51E-07
KEGG pathway hsa05146 Amoebiasis 5 7.80E-07
KEGG pathway hsa04510 Focal adhesion 5 1.12E-05
KEGG pathway hsa04151 PI3K-Akt signaling pathway 5 8.61E-05
KEGG pathway hsa04611 Platelet activation 4 1.27E-04
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Fig.4 Expression levels of the key genes in gastric cancer and normal tissues. A: COL1A1 expression
level; B: COL4Alexpression level; C: COL12Alexpression level. *P<0.05 vs normal tissue. The X axis
represents tissue type, T the tumor, and N the normal tissue. The Y axis represents log2(TPM+1).
TPM: Number of transcripts per million reads.
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Position 96-102 of COL1A1 3' UTR 5'

hsa-miR-129-5p 3!
Position 225-231 of COL1A1 3' UTR 5"

hsa-miR-129-5p 3!

. .AACCCCCUCAAAAGCCAAAAAAU. ..

CGUUCGGGUCUGGC - -GuuuuuC
. .UGCAUUCAACCUUACCAAAAAAA. ..

CGUUCGGGUCUGGLGUUUUUC

El6 COL1A1 mRNA3'UTR #miR-129-5p A AL EITHMIEAR
Fig.6 Prediction of miR-129-5p binding sitesin COL1A1 mRNA3'UTR.
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Fig.7 Expression of miR-129-5p in gastric cancer and analysis of the survival outcomes of the
patients. A: Expression of miR-129-5p in gastric cancer (**P<0.05 vs normal); B: Relationship

between miR-129-5p expression level and the survival outcomes.
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