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Abstract: Breast cancer is one of the most common cancers in women, which seriously threatens women'’s health.

Early diagnosis and precise treatment of breast cancer are helpful to improve the prognosis of patients. This article
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summarizes the research status of bacteria and their metabolites in the development and treatment of breast cancer, and
discusses in detail the role and mechanism of bacteria and their metabolites in the development and intervention of breast
cancer. These mechanisms include regulation of inflammation and immune response, DNA damage, and regulation of cell
biological characteristics. Engineering bacteria have become one of the hotspots in the field of breast cancer treatment in
recent years due to their natural advantages in targeting tumors and activating immunity. This article further summarizes
the research progress of engineered bacteria in the treatment of breast cancer, aiming to provide an important reference for
formulating targeted treatment strategies and improving the prognosis of patients. Although bacteria and their metabolites
affect the development and treatment of breast cancer through a variety of mechanisms, and can enhance the therapeutic
effect of cancer and reduce the adverse effects of treatment, the clinical application of bacteria in anti—breast cancer
therapy still faces numerous challenges. The highly individualized composition of bacteria leads to the lack of universality
of treatment, and the complex interaction between bacteria and host further increases the difficulty of research. In the

future, it is urgent to further explore the mechanism of bacteria and their metabolites affecting the development and

treatment of breast cancer, and promote the clinical application of bacteria in anti—breast cancer treatment.
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Table 1 Mechanisms of bacteria involved in the development of breast cancer

Effect Bacteria Action mechanism References
Promote Fusobacterium Bacterial Fap2 lectin binds to Gal-GalNAc on the cell surface ; induce the ex- -
cancer nucleatum pression of inflammatory factors
Escherichia coli Causes DNA damage in cells; type Il secretion system BEFRZEL
Enterotoxigenic Bacteroides fragilis toxin and Notch1, B—catenin cell signaling pathways ; —_—
Bacteroides fragilis NOD1, Numb, Notchl-Heyl cell signaling pathways
Inhibit Faecalibacterium . . o -
o Inhibition of IL.—6 expression and JAK2/STAT3 signaling pathway
cancer prausnitzii
Sphingomonas L . . . [25]
. Activating iNKT to exert anti—tumor immunity ’
yanotkuyae
Lactobacillus casei Reduce the concentration of I1L-6 and MCP-1 21

NOD1: nucleotide-binding oligodomain-like receptor 1; IL-6: interleukin—6; JAK2: Janus kinase 2; STAT3: signal transducer and activa-

tor of transcription 3; iNKT: invariant natural killer T cells; MCP-1: monocyte chemotactic protein—1.
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Table 2 Mechanisms of bacterial metabolites involved in the development of breast cancer

Effect Metabolite Action mechanism References
Promote Trimethylamine  Activation of endoplasmic reticulum kinase, CD8"T cell-mediated anti—tumor -
cancer N-oxide immunity
Increased reactive oxygen species level, consumption of mitochondrial membrane
Butyric acid potentia; inhibition of HDAC activity, up—regulate the expression of transcription =
regulator ID2
Lithocholic acid Activate TGRS inhibition of EMT o

Inhibit
cancer Deoxycholic acid Promote the expression of FIK—-1 and reduce ceramide levels e

Usclithin A Reduce the secretion of pro—inflammatory factor; binding to Era inhibits cancer M-

cell proliferation ; inhibit the release of inflammatory factors
kynurenine TDO, IDO1, IDO2; AhR mediates the degradation of E-cadherin IEeE

HDAC: histone deacetylase; TGRS: takeda G—protein—coupled receptor 5; TGRS; EMT: epithelial-to-mesenchymal transition; Era: estro-

gen receptor alpha; TDO: tryptophan 2, 3—dioxygenase; IDO1: indoleamine 2, 3—dioxygenase 1; IDO2: indoleamine 2, 3—dioxygenase 2; AhR:

aryl hydrocarbon receptor.
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