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Preliminary Establishment of a Regulatory Network

Model of Gene Markers in Gastric Cancer
LI Lu
(Affiliated Tumor Hospital of Zhengzhou University ,Zhengzhou 450003, China)

Abstract: [ Purpose ] To establish a regulatory network model of gene markers in gastric cancer.
[ Methods | Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Gnomes (KEGG) databases
were used to conduct bioinformatics analysis on six markers related to gastric cancer including
PTEN,KISS-1,VHL,p53 ,MMP-9 and MMP-7. Filter criteria of GO were “biological process”,
“Homo sapiens”and “gene” respectively. Filter criteria of organism in KEGG was “has”,and key
words were MMP-7,KISS-1,VHL,p53,PTEN and MMP-9,respectively. [ Results] Based on the results
of GO and KEGG analysis,a preliminary regulatory network model of gastric cancer cells consisting
of MMP-7,KISS-1,VHL,p53,PTEN and MMP-9 genes was established. [ Conclusions] The successful
establishment of a preliminary regulatory network model of gene markers may be useful for studies
on pathogenesis, biological targets,and targeted molecular therapy of gastric cancer.
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Table 1 Results of GO analysis for MMP-7 gene
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Name Gene ontology GO number
MMP-7  Metalloendopeptidase activity Molecular_function — G0:0004222
Proteinaceous extracellular matrix Cellular_component  G0:0005578
Extracellular space Cellular_component  G0:0005615
Proteolysis Biological _process  G0:0006508
Aging Biological_process  G0:0007568
Heparin binding Molecular_function — G0:0008201
Zinc ion binding Molecular_function  GO:0008270
Cell surface Cellular_component  G0:0009986
Response to nutrient levels Biological _process  GO:0031667
Estrous cycle Biological _process  G0:0044849
Maternal process involved in female pregnancy  Biological process ~ G0:0060135
Cellular response to mechanical stimulus Biological_process  G0:0071260
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Table 2 Results of GO analysis for KISS-1 gene

Gene Name Gene ontology GO number

KISS-1 Activation of mapk activity Biological_process G0:0000186

Negative regulation of cell proliferation Biological _process G0:0008285

Cell surface Cellular_component G0:0009986

Neuropeptide binding Molecular_functions ~ G0:0042923

Positive regulation of hormone secretion Biological_process G0:0046887

Arachidonic acid secretion Biological_process G0:0050482

Positive regulation of synaptic transmission Biological_process G0:0050806

Positive regulation of stress fiber assembly Biological _process G0:0051496

Protein binding Molecular_function G0:0005515

Plasma membrane Cellular_component G0:0005886

Integral component of plasma membrane Cellular_component G0:0005887

G-protein coupled receptor signaling pathway Biological_process G0:0007186

Phospholipase c-activating g-protein coupled receptor signaling pathway Biological_process G0:0007200

Neuropeptide receptor activity Molecular_function G0:0008188

Integral component of membrane Cellular_component G0:0016021

Intracellular membrane-bounded organelle Cellular_component G0:0043231

Table 3 Results of GO analysis for VHL and p53 genes

Genes  Name Gene ontology GO number

VHL Membrane Cellular_component G0:0016020

Protein ubiquitination Biological _process G0:0016567

p53 Blood coagulation Biological_process G0:0007596

Cellular response to stress Biological_process G0:0033554

Cell cycle checkpoint Biological_process G0:0000075

Notch signaling pathway Biological_process G0:0007219

Positive regulation of protein insertion into mitochondrial membrane involved in  Biological_process G0:1900740
apoptotic signaling pathway

Nucleoplasm Cellular_component G0:0005654
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Table 4 Results of GO analysis for PTEN gene

Gene Name Gene ontology GO number
PTEN Phospholipid metabolic process Biological_process G0:0006644
Innate immune response Biological_process G0:0045087
Inositol phosphate metabolic process Biological_process G0:0043647
Epidermal growth factor receptor signaling pathway Biological_process G0:0007173
Neurotrophin TRK receptor signaling pathway Biological process G0:0048011
Phosphatidylinositol biosynthetic process Biological _process G0:0006661
Phosphatidylinositol-mediated signaling pathway Biological _process G0:0048015
Small molecule metabolic process Biological_process G0:0044281
T cell receptor signaling pathway Biological_process G0:0050852
Fe-epsilon receptor signaling pathway Biological_process G0:0038095
Fibroblast growth factor receptor signaling pathway Biological_process G0:0008543
Cytosol Cellular_component G0:0005829
Phosphatidylinositol-3.4-bisphosphate 3-phosphatase activity Molecular_function G0:0051800
Phosphatidylinositol-3.4,5-trisphosphate 3-phosphatase activity Molecular_function G0:0016314
Inositol-1,3,4,5-tetrakis phosphate 3-phosphatase activity Molecular_function G0:0051717
Table 5 Results of GO analysis for MMP-9 gene
Gene Name Gene ontology GO number
MMP-9  Skeletal system development Biological _process G0:0001501
Ossification Biological process G0:0001503
Proteinaceous extracellular matrix Cellular_component G0:0005578
Embryo implantation Biological _process G0:0007566
Leukocyte migration Biological process G0:0050900
Positive regulation of protein phosphorylation Biological_process G0:0001934
Endopeptidase activity Molecular_function G0:0004175
Metalloendopeptidase activity Molecular_function G0:0004222
Serine-type endopeptidase activity Molecular_function G0:0004252
Protein binding Molecular_function G0:0005515
Collagen binding Molecular_function G0:0005518
Extracellular region Cellular_component G0:0005576
Extracellular space Cellular_component G0:0005615
Proteolysis Biological _process G0:0006508
Metallopeptidase activity Molecular_function G0:0008237
Zinc ion binding Molecular_function G0:0008270
Extracellular matrix disassembly Biological _process G0:0022617
Macrophage differentiation Biological_process G0:0030225
Collagen catabolic process Biological_process G0:0030574
Endodermal cell differentiation Biological _process G0:0035987
Identical protein binding Molecular_function G0:0042802
Negative regulation of apoptotic process Biological_process G0:0043066
Negative regulation of intrinsic apoptotic signaling pathway Biological _process G0:2001243
Positive regulation of vascular smooth muscle cell proliferation Biological process G0:1904707
Positive regulation of receptor binding Biological_process G0:1900122
Positive regulation of release of cytochrome ¢ from mitochondria Biological_process G0:0090200
Extracellular exosome Cellular_component G0:0070062
Positive regulation of keratinocyte migration Biological_process G0:0051549
Ephrin receptor signaling pathway Biological _process G0:0048013
Positive regulation of epidermal growth factor receptor signaling pathway Biological process G0:0045742
Positive regulation of DNA binding Biological_process G0:0043388
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Figure 1 The regulatory network of gastric cancer
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