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Analysis of the expression and clinical significance of ATM in gastric cancer
tissues based on bioinformatics data

HE Xiaofeng’, CHEN Dingyu®, ZHOU Jianjiang**, ZHAO Yan’, BAO Liya’, WANG Qinrong®, XIE Yuan® (a. Key Laboratory of
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[Abstract] Objective: To investigate the effect of Helicobacter pylori (Hp) infection on gene expression of ataxia-telangiectasia
mutant (ATM) in gastric cancer cells and its clinical significance. Methods: The gastric cancer related RNAseq data was obtained from
the TCGA database to compare the differential expressions of ATM. The correlation between ATM expression and clinicopathological
parameters as well as the prognostic value of ATM was analyzed. Kaplan-Meier method was used for survival analysis, LinkedOmics
database was utilized to analyze ATM-related genes, and R language was used for GO and KEGG enrichment analysis. Twelve pairs of
gastric cancer tissues and para-cancerous tissues resected in the Affiliated Hospital of Guizhou Medical University from March 2019 to
December 2019 as well as gastric cancer cell lines (AGS and BGC823) were collected for this study. Bacterial Hp GZ7 at a MOI
(multiplicity of infection) of 40: 1 was used to infect the cells. The protein expression of ATM in gastric cancer tissues was detected
using immunohistochemical staining, and the mRNA expression of ATM in gastric cancer tissues and cells was determined using qPCR.
Results: TCGA data showed that the miRNA expression of ATM in gastric cancer tissues and Hp-infected gastric cancer tissues was
significantly higher than that in para-cancerous tissues (all P<0.01). The miRNA expression of ATM in the gastric cancer tissues was

positively correlated with pathological parameters such as T and AJCC staging (all P<0.05); High ATM expression was accompanied
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with significantly reduced survival rate (P<0.05). Experiment results showed that the protein expression of ATM in gastric cancer

tissues was significantly higher than that in para-cancerous tissues (P<0.01), and the miRNA expression of ATM in Hp-infected gastric

cancer cells was significantly higher than that in the uninfected gastric cancer cells (P<0.01). In gastric cancer, ATM gene was
positively correlated with 12 461 genes such as NPAT (P<0.05), and negatively correlated with 7 764 genes such as MIF (P<0.05). The

GO and KEGG enrichment analyses showed that ATM is enriched in the pathways such as DNA repair complexes, transcription

disorders in cancer. Conclusion: ATM gene is highly expressed in GC tissues, and its high expression results in decreased survival rate

of patients. ATM gene is associated with pathological parameters such as patient's T stage and AJCC stage, and the increase in ATM

expression level caused by Hp infection may be one of the reasons for Hp caused gastric cancer.

[Key words] gastric cancer; AGS cell; BGC823 cell; ataxia telangiectasia mutant (ATM) gene; TCGA database; prognosis
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Fig.1 Expression of ATM mRNA in gastric cancer tissues

22 ATMEOAEABRBME T H R

T H A Ge 25 (B 2) 7, ATM 85 [ FH
PG NGk, FE M THRZ. 8
Ji 2H 2 ATM B (1) R TE K 1 8 35 v T 5% 4.
21(+=14.73,P<0.01),

ATM protein (density area)
A

Para-cancer Cancer

"P<0.01 vs Para-cancer tissues
2 ATMZEBEABEALATHFTIE(REBEAHLAKTRE, *400)

Fig.2 Expression of ATM protein in human gastric cancer tissues (immunohistochemical staining, x400)
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Fig.3 Effect of Hp infection on expression of ATM mRNA in
gastric cancer AGS and BGC823 cells
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Fig. 4 Kaplan-Meier analysis of overall survival in gastric

cancer patients with high or low ATM mRNA expression
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Fig.5 Analysis of genes related to ATM in gastric cancer patients
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A: GO enrichment analysis
GO:0051409: Response to nitrosative stress; GO:0045141: Meiotic telomere clustering; GO:0071044: Histone mRNA catabolic process;
GO:0071481: Cellular response to X-ray; GO:0090220: Chromosome localization to nuclear envelope involved in homologous chromosome
segregation; GO:0033127: Regulation of histone phosphorylation; GO:0034397: Telomere localization; GO:0090399: Replicative senescence;
G0:0036092: Phosphatidylinositol-3-phosphate biosynthetic process; GO:0072425: Signal transduction involved in G2 DNA damage
checkpoint; GO:1990391: DNA repair complex; GO:0000784: Nuclear chromosome, telomeric region; GO:0000781: Chromosome, telomeric
region; GO:0005819: Spindle; GO:0098687: Chromosomal region; GO:0016303: 1-phosphatidylinositol-3-kinase activity; GO:0035004:
Phosphatidylinositol 3-kinase activity; GO:0052742: Phosphatidylinositol kinase activity; GO:0047485: Protein N-terminus binding;
GO:0004674: Protein serine/threonine kinase activity
B: KEGG pathway analysis
hsa03440: Homologous recombination; hsa01524: Platinum drug resistance; hsa04115: p53 signaling pathway; hsa04064: NF- «B
signaling pathway; hsa04110: Cell cycle; hsa04068: FoxO signaling pathway; hsa04210: Apoptosis; hsa04218: Cellular senescence;
hsa05202: Transcriptional misregulation in cancer; hsa05170: Human immunodeficiency virus 1 infection; hsa05166: Human T-cell
leukemia virus 1 infection; hsa05131: Shigellosis; hsa05206: MicroRNAs in cancer; hsa05165: Human papillomavirus infection
El6 ATMEE GO EEFMKEGG B 747
Fig.6 GO enrichment and KEGG pathway analysis of ATM gene
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