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Analysis of the association between oral flora and tumour microenvironment in gastric cancer patients

SUN Qi', WANG Guizhi*, ZHONG Lixin' (1. Oncology Department of Nanyang First People’s Hospital ,

* *¥

Nanyang 473000, Henan ,China ;2. Oncology Department of Henan Provincial Hospital)

Objective To systematically analyze the gastric and oral microbial communities of gastric cancer patients
and chronic gastritis patients through 16S rRNA sequencing technology, explore the potential role of microbial
communities in the gastric cancer tumor microenvironment, and reveal the oral and gastric microbial communities. the
correlation mechanism between them. Methods This study included 30 patients each diagnosed with gastric cancer and
chronic gastritis in the Department of Medical Oncology of our hospital from January 2021 to December 2023. Oral swabs
and stomach samples were collected from patients,and the microbial community structure was analyzed using 16S rRNA
gene sequencing technology. Microbial community functions were predicted by the PICRUSt tool and annotated using the
KEGG database. Alpha diversity and beta diversity analysis were used to evaluate the diversity of microbial communities,
LEfSe was used to screen differential bacterial flora,and Spearman correlation analysis was used to evaluate the correlation
between differential microorganisms in the oral cavity and stomach. Results The o diversity (Chaol index and Shannon
index) and B diversity of oral and gastric samples from patients in the gastric cancer group were significantly lower than
those in the chronic gastritis group (P<C0.001). LEfSe analysis showed that the abundance of Actinobacteria (18.45%
+2.30% vs 25.67%43.12%,P<C0.001) and Firmicutes (9.87% £1.45% vs 14.32% +2.10%,P<C0.001) in the
oral samples of the gastric cancer group was significant decreased, while the abundance of Bacteroidetes increased

significantly (12.32% 41. 98% vs 8. 45% +1. 65% , P <C0. 001). In the gastric samples of the gastric cancer group,
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Helicobacter (45.32% 4 4. 87% wvs 30.12% £ 3. 45%, P <C0. 001), Proteobacteria (22. 45% +3.12% vs 15. 67% =+
2.98% ,P<C0.001) and Pseudomonadales (12.32% +2.10% vs 7. 54% + 1. 87% , P <(0. 001) abundance increased
significantly. Functional prediction analysis results showed that the gene abundance in energy metabolism, lipid
metabolism, vitamin metabolism and other pathways in the gastric cancer group was significantly higher than that in the
chronic gastritis group (P <C0. 001). Correlation analysis showed that Actinobacteria in the oral cavity was negatively
correlated with Helicobacter in the stomach (r=-0.452,P <C0. 001),and positively correlated with Proteobacteria (r =
0.378,P=0.002). Conclusion This study revealed significant differences in the diversity of oral and gastric microbial
communities, differential flora, and functional prediction between patients with gastric cancer and chronic gastritis, and
preliminarily explored the potential association between oral microorganisms and gastric microorganisms. These findings
provide a new perspective for understanding the pathogenesis of gastric cancer and its relationship with the oral microbial
community,and provide a theoretical basis for the future use of microbial communities for early diagnosis and precise

treatment of gastric cancer.

[Keywords]) gastric cancer;oral microbiome;16S rRNA sequencing; microbial diversity;functional prediction analysis
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Table 5 Spearman correlation analysis results of differential
microorganisms between oral and gastric microbiota

O AT B A A R B P i
(Phylum) (Phylum) (r)
Actinobacteria Helicobacter —0.452 <20.001
Actinobacteria Proteobacteria 0.378 0. 002
Bacteroidetes Helicobacter —0.315 0. 007
Bacteroidetes Pseudomonadales 0.432 <C0. 001
Firmicutes Lactobacillales 0.512 <20.001
Firmicutes Proteobacteria —0. 389 0.001
Proteobacteria Helicobacter 0.478 <C0. 001
Proteobacteria Pseudomonadales 0. 365 0.003
Correlation Heatmap of Oral and Gastric Microbiota
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The x-axis represents the oral microbiota and the y-axis represents
the gastric microbiota. The color gradient from blue to red indicates the
strength and direction of the correlation, with blue indicating a negative
correlation and red indicating a positive correlation.

Fig.2 Spearman correlation between oral and gastric microorganisms
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The nodes represent different microbial species, and the edges
between the nodes represent the Spearman correlation, with red edges
indicating positive correlation and blue edges indicating negative
correlation. The width of the edge represents the correlation
coefficient. The network layout uses the Fruchterman-Reingold
algorithm to optimally position the nodes.

Fig. 3 Spearman correlation network diagram of differential
microorganisms between the oral cavity and the stomach
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