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Abstract : Previous studies showed that tumor suppressor genes (TSGs) had intimate relationship
with the drug resistance in several kinds of tumors,including gastric cancer. Therefore ,lucubrating
the mechanism of TSGs has great significance to improve the quality of diagnosis and treatment for
gastric cancer. In this article, 14 TSGs correlated with drug resistance in gastric cancer are ana-

lyzed ,as well as gene/protein interactions and biological processes of these TSGs .
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Table 1 The information of the 14 kinds of tumor suppressor genes

Abbreviation Full name Modification Drugs e Pathways
manner
CDHI E-cadherin gene Mutation Taxol Cell apoptosis  Apoptosis™
MLH1 MutL. Homolog 1 gene DNA methylation ~ Oxaliplatin Mismatch DNA mismatch repairing®
repairing
FHIT Fragile histidine triad DNA damage Mitomycin C Cell apoptosis, Apoptosis, cell cycle,
protein gene cell cycle Noxa pathway™!
1L.24/MDA-7 Interleukin 24 gene Expression lost Cisplatin Cell growth, Cell cycle, reserve the
cell apoptosis  expression of MDR- and
apoptosis-related proteins®
ING4 Inhibitor of growth protein Mutation Cisplatin Cell apoptosis, Apoptosis, p5S3-dependent
4 gene cell growth regulatory pathway™!
IRF1 Interferon regulatory Mutation 5-Fu Cell apoptosis ~ Apoptosis™
factor 1
NDRG2 N-myc downstream DNA methylation,  Cisplatin Cell Cell death, apoptosis™
regulated gene 2 mutation, deletion proliferation,
cell death
P27/CDKNI1B Cyclin-dependent kinase ~ Phosphorylation®”  Cisplatin Cell apoptosis  Cell cyclecell apoptosis®*?
inhibitor 1B gene
PTEN Phosphatase and tensin ~ Mutation Cisplatin, Mitomycin ~ Cell apoptosis, PI3K/AKT signaling
homolog gene C, 5-Fu, etoposide, cell growth pathway,p53 signaling
doxorubicin, pathway?®*=l
docetaxel
REPRIMO/RPRM  TP53 Dependent G2 DNA methylation,  5-Fu, platinum Cell apoptosis  Apoptosis, p53 signaling
Arrest Mediator DNA damage pathway®!
Candidate
RHOB Ras homolog family Histone 5-Fu, platinum Cell apoptosis ~ Ras/PI3K/Akt pathway,
member B modification Akt/GSK-3 B pathway™”
RUNX3 Runt-related transcription DNA methylation ~ Adriamycin, etopside, Cell TGF-B signal
factor 3 gene cisplatin, mitomycin, proliferation®™  transduction Pathway !
vincristin
TP53 Tumor protein 53 gene Mutation Cisplatin Cell apoptosis  Cell apoptosis, cell cycle,
PI3K/AKT signaling
pathway!=3!
KIAA1324/ Estrogen-induced gene CpG island Cisplatin, etoposide,  Cell apoptosis  Apoptosis, AKT signaling
EIG121 methylation, staurosporine pathway!*!
histone
deacetylation
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Table 2 The interactions of the additional 8 TSGs with the 14 TSGs in the gene/protein interaction network

Additional 8 TSGs Member of the 14 TSGs Member of the 14 TSGs
in the network (Direct interactions) (Indirect interactions through an intermediate gene)
HINT1 1124, FHIT, MLH1, CDKN1B CDH1.RPRM
IRF8 1124 \'TP53 \RUNX3 .CDKN1B.CDH1 RHOB.RPRM.ING4 .FHIT MLH1

NDRG2 .PTEN.IRF1
NDRG4 FHIT. CDKN1B, .CDH1, NDRG2 PTEN .RUNX3.TP53 .RHOB .RPRM, 11.24
p21/CDKNIA 1124 ' TP53 .CDKN1B .RHOB .IRF1 RUNX3.CDH1, NDRG2.ING4 .FHIT, PTEN .RPRM
P57/CDKN1C RUNX3.CDH1.CDKN1B.RHOB.RPRM IRF1.TP53 FHIT .NDRG2.11.24
RUNX1 TP53 .RUNX3 .RHOB .IRF1 CDHI .NDRG2.ING4 .MLH1 .PTEN ,CDKN1B .11.24 . RPRM ,FHIT
TP63 11.24 ' TP53 .RUNX3 ,CDKNI1B.CDH1 NDRG2.ING4 .MLH1 .FHIT .PTEN .RHOB .RPRM .IRF1
TP73 TP53 .RUNX3 ,CDH1 .NDRG2.ING4 , 1124 MLHI,CDKN1B ,FHIT ,PTEN

RHOB .RPRM . IRF1

Table 3 Annotated functions of the 14 TSGs according to the protein interaction network

False discovery rate

Annotated function (FDR) No. of the 14 TSGs Other TSGs Other genes

Signal transduction by P53 1.56 9~9.72 ¢ TP53 ,CDKNI1B,ING4,.FHIT ~ TP63,TP73 ,HINTI,CDKNIA

Cell cycle related 1.91 e%~9.32 ¢* TP53 ,PTEN,CDKNI1B.,ING4, TP63,TP73,CDKNIA PHF17
RUNX3,RHOB,IRF1

Cell growth 8.56 e™~4.31 ¢” TP53,CDKNIB.ING4.PTEN  CDKNIA PHF17

DNA damage related 3.53 e°~9.32 ¢ TP53,ING4,CDKNIB TP63,TP73,CDKNIA

Apoptosis 3.53 e°~9.72 &3 TP53 ,FHIT TP63,TP73 ,HINTI,CDKNIA

Mismatch repair 7.61 e’~4.51 ™ MLH1 TP73 PMS1.,PMS2

Response to ionizing radiation  1.71 e*~1.88 &~ TP53 ,RHOB TP63,TP73,CDKNIA

Mitotic checkpoint 1.77 e4~2.75 3 TP53.CDKNIB TP63,TP73,CDKNIA

Abiotic stimulus 2.56¢™ TP53.RHOB.IRF1 TP63,TP73,CDKNIA

DNA repair 451 e* MLH1 TP73 PMS1.PMS2

Nuclear chromosome related le3~1.88 ¢ TP53 .MLH1,RUNX3.IRF1 TP63 RUNX2

DNA binding related 2.38¢e7 MLH1 TP63.TP73 PMS1.,PMS2
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Table 4 Lysis of process associations of the 14 TSGs

Annotated biologi—

cal process No. of the 14 TSGs Pvalue
Apoptotic process  13(CDHI ,NDRG2,ING4 ,MLHI ,PTEN,CDKNIB.IL.24,RPRM ,FHIT,TP53 ,RUNX3 ,RHOB ,IRFI) 3.25¢*
Cell cycle 13(CDHI .NDRG2.ING4 . MLH1,PTEN,CDKNIB,IL.24,RPRM,FHIT,TP53 ,RUNX3,RHOB.IRFI) 6.14 ¢*
Cell proliferation 13(CDHI ,NDRG2.ING4 . MLH1,PTEN,CDKNIB,IL.24 ,RPRM,FHIT,TP53 ,RUNX3,RHOB.IRFI) 7.07 *
Gene expression 13(CDHI .NDRG2.ING4 ,MLHI1,PTEN,CDKNIB,IL.24,RPRM,FHIT,TP53 ,RUNX3 ,RHOB.IRFI) 8.88 ™
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