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Gut microbiome in gastrointestinal cancer
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SAR, China)

Abstract: The high incidence of gastrointestinal tumors, including gastric and colorectal cancers, poses a significant global
health challenge, highlighting the urgent need for developing effective prevention and treatment strategies. In the past
decades, research has primarily identified host genetics and epigenetic alterations as the main pathogenic factors driving
gastric and colorectal carcinogenesis. However, recent studies have increasingly highlighted the gastrointestinal microbiome
as a crucial "environmental factor” that significantly contributes to the occurrence, development, and progression of these
malignancies through complex host-microbe interactions. In this review, we systematically explore the important
breakthroughs from our work in understanding the role of gut microbiome in gastric and colorectal cancers. In gastric
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cancer, alongside the well-established pathogenic bacterium Helicobacter pylori, Streptococcus anginosus has emerged as the
first novel oncogenic bacterium capable of directly driving gastric inflammation, mucosal atrophy, intestinal metaplasia, and
tumorigenesis, representing a new paradigm in gastric carcinogenesis beyond classical pathogens. In colorectal cancer,
Peptostreptococcus anaerobius and Peptostreptococcus stomatis have been confirmed as new tumor-driving pathogens that
promote cellular proliferation and create favorable conditions for tumor growth, while beneficial bacteria such as
Streptococcus thermophilus and Clostridium butyricum exert potent anti-tumor effects through producing specific anti-cancer
metabolites and modulating host immune responses. Furthermore, certain beneficial strains demonstrate remarkable
therapeutic potential by enhancing the efficacy of immune checkpoint blockade therapy in colorectal cancer through immune
microenvironment modulation. Conversely, eliminating specific pathogenic bacteria with targeted bacteriophage therapy
effectively reverses chemotherapy resistance and restores drug sensitivity. Overall, our current understanding of the gut
microbiome in gastrointestinal cancer has established a critical foundation for translating microbiota research into clinical

practice, offering novel opportunities for precision medicine and ultimately benefiting patients.
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Figure 1 Mucosal microbiota in gastric cancer

In the gastric cancer microenvironment, Streptococcus anginosus activates the MAPK signaling pathway via the TMPC-Annexin

A2 axis, promoting the occurrence and development of gastric cancer. Meanwhile, Fusobacterium nucleatum and Prevotella activate

the PI3K/AKT and STAT3 signaling pathways in gastric cancer cells, further promoting cancer progression. The Lactobacillus can

induce apoptosis in tumor cells and inhibit proliferation, thereby exerting a suppressive effect on gastric cancer. In addition,

Bifidobacterium inhibits the occurrence of gastric cancer by suppressing angiogenesis and cell proliferation.
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Figure 2 Gut microbiota in colorectal cancer

(A) Peptostreptococcus anaerobius, Bacteroides fragilis, and Peptostreptococcus stomatis can activate oncogenic pathways in
colorectal cancer cells, promoting the infiltration of MDSCs and M2 macrophages in the tumor immune microenvironment, thereby
driving the progression of colorectal cancer. (B) Bacteria such as Streptococcus thermophilus, Lactobacillus gallinarium, Lactococcus
lactis HkyuLL 10, Clostridium butyricum, and Carnobacterium maltaromaticum can inhibit the growth of colorectal cancer cells by
secreting metabolites like butyrate, activating CD8" T cells in the tumor immune microenvironment, and suppressing Treg cells, thus
exerting anti-tumor effects and enhancing the efficacy of colorectal cancer immunotherapy.
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Table 1 Roles of microbiota in gastric and colorectal cancer
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