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Abstract

Objective: To investigate the predictive indicators and therapeutic targets of gastric cancer using bioinformatics
approach and analyze the relations of them with prognosis.

Methods: Three microarray datasets (GSE13911, GSE33651, GSE79973) were downloaded from Gene
Expression Omnibus (GEO) database. The differentially expressed genes between gastric cancer samples

and normal tissue samples were screened using GEO2R tools. The functional and pathway annotations of the
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differentially expressed genes were performed by Gene ontology (GO) and Kyoto Encyclopedia of Genes and
Genomes (KEGG) analyses, Meanwhile, the protein-protein interaction network (PPI) was constructed using
STRING and Cytoscape to pick up the hub genes, and the relations of the hub genes with prognosis were analyzed
using the Kaplan-Meier plotter database.

Results: A total of 135 differentially expressed genes were screened, of which 68 were up-regulated and 67 were
down-regulated. GO analysis showed that the differentially expressed genes were mainly enriched in biological
processes such as signal transduction, calcium ion binding and extracellular exosomes. KEGG analysis revealed
that the major enriched pathways of the differentially expressed genes included PI3K/Akt signaling pathways,
ECM receptor interactions and focal adhesions. PPI analysis showed that COL1A1, COL1A2, COL4Al, EN1,
THBS1, CD44, COL2A1, COL4A2, CXCL8, COLSALI were the hub genes. Survival analysis showed that except
the up-regulation of THBSI, the abnormal expressions of other hub genes were significantly associated with the
overall survival of the gastric cancer patients.

Conclusion: The abnormal expressions of the screened hub genes may be involved in the development and
progression of gastric cancer, and could be closely related to the prognosis of gastric cancer patients. These genes

may serve as potential predictors and therapeutic targets for further research of gastric cancer.
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*x1 BEEREREM GO 1 KEGG 4R
Table 1 Results of GO and KEGG analyses of the differentially expressed genes in gastric cancer
KA FLHTRE HH R P
BP  GO: 0007165~ {55455 EDNRA, TNFAIP6, RASSF6, CAP2, PDPN, LGALS1, RTKN2, 15 0.029
CXCL8, GNB4, LRP8, ARHGAPI1A, SPARC, ANTXRI,
ANGPT2, RIN3
BP  GO: 0030198~ 4HfIANEFRL4IZL COL4A2, COL4ALl, OLFML2B, COL2A1, SPARC, NID2, 14 9.63E-10
COL5A1, CD44, ITGA5, COL1A2, COL1A1l, THBS1, COL8AI1,
FN1
BP  GO: 0007155~ 4HfE 7N ATP4B, NID2, COL5A1, THY1, TNFAIP6, CD44, ITGAS, 13 7.92E-05
FAP, COLI2A1, COLIA1, THBS1, COL8Al, FNI
BP GO: 0055114~ F ki JFl 2  RDHI12, FMOS, ALDH6A1, CYP2C18, AKR1B10, CYP2S1, 12 9.023
GPX3, AKR7A3, CYP4F12, CBR3, HPGD, ALDH3A1
MF  GO: 0005509~ 5585 T-4545 ASPN, CAPN9, S100A10, ACTN1, SPARC, NID2, SULF2, 14 9.29E-04
CAPN13, SCIN, SULF1, SYTL2, LRP8, THBSI, SYTLI
MF  GO: 0042802~ #H[F#E 454  CAP2, COL2A1, NDC80O, PBLD, INHBA, BAG2, COLIA2, 14 0.001
AKR7A3, GALE, MSANTD3, COLIA1, THBS1, FN1, TRIP13
CC  GO: 0070062~ 4HEsMoh A  RARRES1, KIAA1324, APOC1, SELENBP1, SERPINHI, 38 2.90E-05
PBLD, PKM, CD44, GPX3, AKR7A3, COLI12A1, GALE,
RAB27B, COL8A1, THBS1, RAB27A, FN1, ALDH6AL,
RNASE1, COL4A2, LGALS1, S100A10, ACTN1, NID2,
ADGRG2, COL5A1, THY1, NAPEPLD, AKR1B10, SCIN,
PLXDC2, COL1A2, GNB4, PLLP, ANTXR1, MUC5AC,
SYTL1, HPGD
CC  GO: 0005615~ ZHftshzs|a] CTHRC1, NRG4, CXCL8, COL2A1, PSAPL1, SELENBPI, 28  2.44E-07
SERPINH1, ALDH3A1, SOSTDC1, FAP, GPX3, COLI12AI,
THBS1, ANGPT2, FN1, LGALS1, ACTN1, SPARC, CBR3,
TNFAIP6, CHGA, SULF2, SFRP4, SULF1, COL1A2, COLIAL,
MUC5AC, CMTM3
CC  GO: 0005576~ 24N X I, NRG4, APOCI, CXCL8, COL2A1, FNDC1, GPX3, COLI2A1, 25  1.70E-04
COL8A1, THBS1, ANGPT2, FN1, COL4A2, COL4A1,
OLFML2B, ACTN1, SPARC, NID2, COL5A1, INHBA, SFRP4,
COL1A2, LRP8, MUC5AC, COL1A1, ADAMTS2
CC  GO: 0031012~ 4~ ASPN, COL4A2, COL4Al, LGALS1, COL2A1, NID2, 14  1.05E-07
COL5A1, PKM, COL1A2, COLI2A1, COLIA1, THBSI,
COL8A1, FNI
CC  GO: 0005783~ N JF M FMO5, SULF2, ATP2A3, ITGA5, CYP2S1, SULF1, SMIM14, 13 0.010
APOC1, MAL, THBS1, SERPINH1, ALDH3A1, THY1
CC  GO: 0009986~ il ifl 5 Ifi CD44, SULF2, ITGA5, LGALS1, FAP, SFRP4, SULFI, 11 0.004
SPARC, ANTXR1, THBS1, ADGRG2
CC  GO: 0005788~ PN J5 [ B COL4A2, COL4A1, COL1A2, COL12A1, COL2A1, COLIAI1, 10 6.21E-06
THBS1, COL8A1, SERPINH1, COLS5Al
JHPE hsa04151: PI3K-Akt {558 COL4A2, COL4Al, ITGA5, COLIA2, GNB4, COL2A1, 11 2.82E-04
COL1A1, THBS1, ANGPT2, COL5A1, FN1
TEE% hsa04512: ECM ZIEMEAEH COL4A2, COL4A1, CD44, ITGA5, COLIA2, COL2AI1, 10 1.75E-08
COL1A1, THBS1, COL5A1, FN1
g hsa04510: ZhiEHE COL4A2, COL4A1, ITGA5, COL1A2, ACTN1, COL2A1, 10 2.59E-05

COLIA1, THBS1, COL5A1, FNI
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Figure2 PPI network of the differentially expressed genes (Red: up-regulated; Green: down-regulated)

®2 RARRBMRREEE
Table 2 Names and degrees of the hub genes

A FEH A i
COL1A1 collagen type I alpha 1 chain 21
COL1A2 collagen type I alpha 2 chain 20
COL4A1 collagen type IV alpha 1 chain 15
FN1 fibronectin 1 15
THBS1 thrombospondin 1 15
CDh44 CD44 molecule 15
COL2A1 collagen type Il alpha 1 chain 15
COL4A2 collagen type IV alpha 2 chain 14
CXCLS8 C-X-C motif chemokine ligand 8 12
COL5SA1 collagen type V alpha 1 chain 12
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HR=1.49 (1.22~1.81)
logrank P=8.2e-05

HR=1.46 (1.23~1.74)
logrank P=1.3e-05

HR=1.93 (1.62~2.3)
logrank P=1.5e-13

HR=1.35 (1.12~1.62)
logrank P=0.001 6

HR=1.56 (1.31~1.86)
logrank P=6.4e-07

HR=0.8 (0.68~0.95)
logrank P=0.011

HR=1.39 (1.18~1.65)
logrank P=0.000 11

HR=0.65 (0.53~0.79)
logrank P=1.4e-05

HR=2 (1.67~2.4)
logrank P=3.5¢-1.4
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Figure 3 Prognostic analysis of differentially expressed genes
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