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Abstract

Introduction: Helicobacter pylori cytotoxin-associated protein A is an important virulence factor
known to induce the development of gastric cancer. This research aims to further determine the
specific biological targets that play a role in this process through bioinformatics. Material method:
Firstly, the mRNA expression profile dataset GSE29998 was screened from the comprehensive da-
tabase of gene expression. With the help of existing research results, the potential differentially ex-
pressed genes of Helicobacter pylori involved in the process of gastric adenocarcinoma through cy-
totoxin-associated protein A were analyzed using R software (version 4.0.0), and its significance
was further elaborated with the help of enrichment analysis. And finally, based on the ranking of
hub genes in the protein-protein interaction network, possible potential targeted genes are screened
out. Result: Through differential analysis, we identified 540 possible potentials differentially ex-
pressed genes related to gastric adenocarcinoma. Combined with the gene database provided by
the research results of Chen et al., we further confirmed 18 differentially expressed genes of gastric
adenocarcinoma related to the potential Helicobacter pylori cytotoxin-associated protein A. The
protein-protein interaction network suggests that only COL1A1 is in the hub position. Therefore,
we determined that COL1A1 is A differentially expressed gene in gastricadenocarcinoma associated
with Helicobacter pylori cytotoxin-associated protein A. Conclusion: Our research identified 18 po-
tentials differentially expressed genes related to Helicobacter pylori cytotoxin-associated protein
A in gastric adenocarcinoma. Helicobacter pylori cytotoxin-associated protein A may be involved in
the occurrence and development of gastric adenocarcinoma with the help of COL1A1. The results of
this study are the first to screen out potential biological targets that Helicobacter pylori may affect
the occurrence of gastric adenocarcinoma in clinical samples with the help of relevant data from
cell experiments, which may help us further understand this disease.
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The research of Chen et al. pointed out The mRNA expression profile dataset
the gene database that might be related to GSE29998 was downloaded from the
cytotoxin-associated protein A from GEO database, which included 50
Helicobacter pylori in gastric clinical samples of gastric

adenocarcinoma cells adenocarcinoma and 49 normal tissues.
Y \
Differential gene analysis Differential gene analysis
yielded 1062 differential genes. yielded 540 differential genes.
\

A Venn diagram was drawn and the
intersection was taken to obtain a
total of 18 genes

Enrichment analysis of GO and

KEGG Draw the protein PPI network

COLI1AL1 is the core in the PPI
network

Figure 1. Flowchart
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Figure 2. Analysis of related differentially expressed genes in clinical gastric adenocarcinoma samples
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Figure 3. Analysis of differential genes between gastric adenocarcinoma cells with ele-
vated phosphorylation level of cytotoxin-related gene A and the control group
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Figure 4. Venn diagrams of the two databases
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Figure 5. GO enrichment analysis of differentially expressed genes associated with Helicobacter pylori

cytotoxin-related gene A in clinical gastric adenocarcinoma samples
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Figure 6. KEGG enrichment analysis of differentially expressed genes associated with helicobacter pylori cytotoxin-
related gene A in clinical gastric adenocarcinoma samples
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Figure 7. Protein-protein interaction and correlation analysis of differentially expressed genes associated
with Helicobacter pylori cytotoxin-related gene A in clinical gastric adenocarcinoma samples
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