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Abstract

This narrative review provides a comprehensive analysis of the intersecting
pathways through which signals upregulating the expression of the upstream
transforming growth factor-beta (TGF-B) cascade induce epithelial cell
reprogramming.

The regulatory role of the host microbiome in modulating cancer phenotypes
has emerged as a leading paradigm in molecular oncology. Recent mechanistic
evidence indicates that dysbiosis in both the gut microbiome and the local breast
tissue microbiota contributes significantly to disease progression and cellular
invasion through the remodeling of the tumor microenvironment (TME). This
review comprehensively examines the intersecting pathways through which
dysbiotic signals induce epithelial cell reprogramming by activating the upstream
transforming growth factor-beta (TGF-f) signaling cascade.

Interactions between bacterial components, such as lipopolysaccharides (LPS),
and Toll-like receptors (TLRs) not only enhance TGF-f secretion but also initiate
epithelial-to-mesenchymal transition (EMT) and suppress cadherin-mediated
adhesion markers. These alterations disrupt cellular anchorage and markedly
increase the migratory and metastatic potential of breast cancer cells. Concurrently,
these signaling pathways promote the stabilization and overexpression of the
immune checkpoint ligand programmed death-ligand 1 (PD-L1) on tumor cells,
thereby shifting the tumor microenvironment toward immune suppression and
facilitating immune evasion.

Finally, this review evaluates the restoration of microbial homeostasis through
targeted probiotic interventions and polyphenols as a novel adjunctive strategy for
inhibiting the aggressive Microbiome/TGF-B/EMT/PD-L1 axis. Understanding this
complex regulatory network may provide new opportunities for the development of
prognostic biomarkers and innovative therapeutic strategies in breast cancer.
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