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[ Abstract] Gastrointestinal microecology (GM) system is composed of normal gut microbiota and its living
environment. The impact of GM on human health and many diseases has been widely studied. The impact of GM system
on tumors is mainly reflected in the remodeling of the tumor microenvironment (TME). TME, a special
microenvironment that tumors live in, can regulate the characteristics of tumor cells and affect the occurrence and
development of tumors through intercellular contact and the secretion of cytokines. At present, cancer stem cell (CSC)
model is considered an important theory that explains the origin and malignant progression of tumors. The formation
and proliferation of CSC usually represent increased tumor invasion, metastasis, and chemotherapy resistance, resulting
in poor clinical prognosis in patients. Therefore, it is important to study the role and mechanism through which GM
system affects the acquisition of CSC characteristics through remodeling TME, thereby affecting tumor invasion,
metastasis, and chemotherapy resistance. Studies on this topic are of great significance for clinical understanding of tumor
malignant progression and improving tumor treatment outcomes. However, due to the low content of single bacteria in
the gastrointestinal model, high heterogeneity, and difficulty in tracing distant metastasis, there are still great limitations
in the previous research. Herein, we reviewed the research progress in the effect of GM remodeling of TME on the
acquisition of tumor stemness, tumor invasion and metastasis, and the resistance to chemotherapy.
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Fig1 GM remodels TME to activate stemness-related pathways and promote the formation of CSC

LPS/LTA: lipopolysaccharide/lipoteichoic acid; SCFA: short chain fatty acid; Treg: regulatory T cell; ILC: innate lymphoid cell.
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Fig 2 The role and mechanism of GM in stemness acquisition of gastric cancer and colorectal cancer

Hp: Helicobacter pylori; CagA: cytotoxin-associated gene A; NF-kB: nuclear factor-kappa B; ICB: immune checkpoint blockade; SCFA: short chain fatty acid; ILC:

innate lymphoid cell; IL: interleukin; ABHD5: abhydrolase domain containing 5.
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Fig 3 The role and mechanism of GM in stemness acquisition of other digestive system tumors

MAMP: microbe-associated molecular patterns; LPS: lipopolysaccharide; LTA: lipoteichoic acid; TLR: Toll-like receptors; STAT3: signal transducer and activator of

transcription 3; NF-kB: nuclear factor-kappa B; KRAS: kirsten rat sarcoma viral oncogene; Treg: regulatory T; IL: interleukin; TGF-f: transforming growth factor-beta.
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Fig 4 The role and mechanism of GM in the stemness acquisition of other tumors

SCFA: short chain fatty acids; HDAC9: human histone deacetylase 9; Foxp3: forkhead box P3; TLR: Toll-like receptors; NF-kB: nuclear factor-kappa B; IL:

interleukin; PAHs: polycyclic aromatic hydrocarbons.
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