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[ Abstract] Objective; The study aims to explore the pathogenesis of gastric cancer (GC) and provide new biomarkers for
early diagnosis and treatment evaluation of GC. Methods: GSE79973 and GSE19826 gene expression profiles were obtained
from the gene expression database. Differentially expressed genes ( DEGs) were screened by using Gene-Cloud of Biotechnol-
ogy Information platform. Gene ontology enrichment analysis, pathway analysis, pathway and network analysis and co-expres-
sion analysis were performed to analyze DEGs. Results; Compared with the control group, 1206 genes were differentially ex-
pressed in GC tissue. Among them, 542 genes were down-regulated, and 664 genes were up-regulated; DEGs mainly in-
volved cell adhesion, extracellular matrix tissue, extracellular matrix disassembly, collagen catabolism. Pathway analysis re-
vealed that the core signaling pathway mainly involved adhesion, gluconeogenesis, Wnt signaling pathway, cancer pathway
and so on. Pathway and network analysis found that key hub genes were UGT2BI15, ITGA2 , ITGBI and CYP3A4. Co-expres-
sion network analysis speculated that key hub genes were SH3GL2, CKMT2, CHIA and ATP4A. Conclusion: Genes such as
GKN2, GKNI1, ATP4B, UGT2BI15, SH3GL2 and related biological processes may be potential biomarkers and therapeutic

targets for GC. Bioinformatics can help us to comprehensively

[KFEE] 2019-07-23 [fZEBH] 2019-11-01 study the mechanism of disease occurrence and identify
[E£mHE] ~ERARBEESLS (45 :81672096) possible core targets, which can provide potential targets for

LEREE] 2 RoatE, E-mail : dochwy@ 126. com the diagnosis and treatment of the disease.
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Figure 2. Volcano Plot of DEGs
Orange represents DEGs; the down-regulated DEGs are on the
left side of the midline, and the up-regulated DEGs are on the
right. DEGs: Differentially expressed genes.
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Figure 3. Dendrogram of DEGs

Blue indicates the gastric cancer group; Yellow indicates the control group; Red and green show differential gene expression in grouped
samples; Red indicates that the expression value is high; Green indicates that the expression value is low.
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Table 1. Differentially Expressed Genes ( Top 20)

No. Gene Accession Gene description Fold Gene
symbol number change feature

1 GKN2 NM_182536 Gastrokine 2 -97.35 <0.001 down
2 GKNI NM_019617 Gastrokine 1 -94.05 <0.001 down
3 ATP4B NM_000705 ATPase, H + /K + exchanging, beta polypeptide -67.70 <0.001 down
4 GIF NM_005142 Gastric intrinsic factor (vitamin B synthesis) -59.69 <0.001 down
5 LIPF NM_001198828 Lipase, gastric -59.33 <0.001 down
6 PGA3 NM_001079807 Pepsinogen 3, group I ( pepsinogen A) -57.18 <0.001 down
7 ATP4A NM_000704 ATPase, H + /K + exchanging, alpha polypeptide —-40.43 <0.001 down
8 PGC NM_001166424  Progastricsin ( pepsinogen C) -26.69 <0.001 down
9 AQP4 NM_001650 Aquaporin 4 -26.07 <0.001 down
10 INHBA NM_002192 Inhibin, beta A 24.39 <0.001 up

11 ESRRG NM_001134285  Estrogen-related receptor gamma -22.13 <0.001 down
12 DPCRI NM_080870 Diffuse panbronchiolitis critical region 1 -21.79 <0.001 down
13 KCNE2 NM_172201 Potassium voltage-gated channel, Isk-related family, member 2 -19.64 <0.001 down

(Table 1 continues on next page)
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( Continued from previous page )
No. gf::le)ol ﬁzlc:ls)sel: " Gene description fl(l):lllge P f('i:?lfre
14 KCNJI6 ~ NM_001270422  Potassium inwardly-rectifying channel, subfamily J, member 16 -19.08 <0.001 down
15 VSIGI NM_001170553  V-set and immunoglobulin domain containing 1 -17.89 <0.001 down
16 FUT9 NM_006581 Fucosyltransferase 9 (alpha (1,3) fucosyltransferase) -17.16 <0.001 down
17 CHIA NM_001040623  Chitinase, acidic -16.64 <0.001 down
18 DPCRI NM_080870 Diffuse panbronchiolitis critical region 1 -16.53 <0.001 down
19 PGC NM_001166424  Progastricsin ( pepsinogen C) -16.22 <0.001 down
20 MFSD4 NM_181644 Major facilitator superfamily domain containing 4 -15.34 <0.001 down

F2 ERFRIEEEGO

Table 2. GO Analysis of Differentially Expressed Genes
GO ID GO name Gene counts Enrichment score P FDR
G0:0007155 Cell adhesion 64 7.31 <0.001 <0.001
G0.0030198 Extracellular matrix organization 46 11.6 <0.001 <0.001
G0:0022617 Extracellular matrix disassembly 26 17.07 <0.001 <0.001
G0:0030574 Collagen catabolic process 24 17.28 <0.001 <0.001
G0:0030199 Collagen fibril organization 17 22.60 <0.001 <0.001
G0:0044281 Small molecule metabolic process 77 2.93 <0.001 <0.001
G0:0007586 Digestion 17 16.03 <0.001 <0.001
G0:0007596 Blood coagulation 41 4.57 <0.001 <0.001
G0:0001525 Angiogenesis 25 6.45 <0.001 <0.001

GO: Gene ontology; FDR: False discovery rate.
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Table 3. Pathway Analysis of Differentially Expressed Genes

SARAHEAEHT R B B AR L 1B R 43 Wb PI3K-
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Pathway ID Pathway name Gene count :Lcl:;_i:hment P FDR

4512 ECM-receptor interaction 25 14.90 <0.001 <0.001
4974 Protein digestion and absorption 21 12.37 <0.001 <0.001
4151 PI3K-Akt signaling pathway 35 5.23 <0.001 <0.001
4510 Focal adhesion 27 6.80 <0.001 <0.001
980 Metabolism of xenobiotics by cytochrome P450 18 11.67 <0.001 <0.001
982 Drug metabolism-cytochrome P450 16 11.21 <0.001 <0.001
1100 Metabolic pathways 62 2.70 <0.001 <0.001
5204 Chemical carcinogenesis 16 10.00 <0.001 <0.001
5146 Amoebiasis 16 7.61 <0.001 <0.001

FDR: False discovery rate; ECM: Extracellular matrix.
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Figure 4. Pathway and Network Analysis

Red represents up-regulation; Blue represents down-regulation; Yellow represents up-and down-regulation. The larger the points are,

the more signal paths with upstream and downstream interactions are.
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Table 4. Co-Expression Analysis of Differentially Expressed Genes

No. Gene symbol Degree Function Description

1 SH3GL2 23 Coding SH3-domain GRB2-like 2

2 CKMT2 18 Coding Creatine kinase, mitochondrial 2 (' sarcomeric)

3 CHIA 14 Coding Chitinase, acidic

4 ATP4A 14 Coding ATPase, H +/K + exchanging, alpha polypeptide

5 CCKBR 14 Coding Cholecystokinin B receptor

6 TPCN2 14 Coding Two pore segment channel 2

7 ATP4B 13 Coding ATPase, H + /K + exchanging, beta polypeptide

8 KCNE2 13 Coding Potassium voltage-gated channel, Isk-related family, member 2
9 CLCNKB 11 Coding Chloride channel, voltage-sensitive Kb

10 KCNJ16 10 Coding

Potassium inwardly-rectifying channel, subfamily J, member 16




MR B 59677 2020 45 2 H 55 33 %55 2 #)] J Cancer Control Treat, February 2020, Vol. 33, No. 2

- 137 -
x5 ERREERFSEBRSWT
Table 5. Analysis of Differentially Expressed Genes and Signaling Pathways
No. Gene symbol  Gene description Betweenness Indegree Outdegree
1 UGT2BI15 UDP glucuronosyltransferase 2 family, polypeptide B15 793.9 12 12
2 ITGA2 integrin, alpha 2 (CD49B, alpha 2 subunit of VLA-2 receptor) 351.5 22 2
integrin, beta 1 ( fibronectin receptor, beta polypeptide, antigen
3 1reBt CD29 includes MDF2, MSK12) 3515 22 2
4 CYP3A4 cytochrome P450, family 3, subfamily A, polypeptide 4 96.7 11 11
5 CYP3A5 cytochrome P450, family 3, subfamily A, polypeptide 5 96.7 11 11
6 GSTAI glutathione S-transferase alpha 1 13.2 11 11
7 GSTA3 glutathione S-transferase alpha 3 13.2 11 11
8 GSTA4 glutathione S-transferase alpha 4 13.2 11 11
9 ALDHIAI aldehyde dehydrogenase 1 family, member Al 77.8 9 9
10 PRKX protein kinase, X-linked 894.0 4 4
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Figure 5. Co-Expressing Network of Differentially Expressed Genes
Solid lines indicate positive correlations, and dashed lines indicate negative correlations. The larger the point is, the more genes it in-
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