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Abstract

Postoperative recurrence and metastasis remain the leading causes of mortality in breast cancer pa-
tients, necessitating highly sensitive and non-invasive biomarkers for early detection. MicroRNAs
(miRNAs), as critical regulators of tumorigenesis, have emerged as promising candidates. Among
them, miRNA-31 and miRNA-365 attract significant attention due to their opposing biological func-
tions and complementary clinical value in monitoring metastasis. miRNA-31 acts as a tumor suppres-
sor by targeting genes such as ITGA5, RhoA, and GNA13 to inhibit cell migration and invasion. Its high
expression correlates strongly with favorable prognosis, classifying it as a “protective biomarker”.
Conversely, miRNA-365 functions as an oncogenic driver, promoting epithelial-mesenchymal transi-
tion (EMT) and remodeling the tumor microenvironment by suppressing E-cadherin and PTEN. Its
upregulation is strongly associated with early metastasis and poor outcomes, particularly in triple-
negative breast cancer (TNBC), marking it as a “warning biomarker”. The combined detection of both
miRNAs forms a “dual-molecule early-warning system”, significantly enhancing predictive accuracy
for recurrence and metastasis (AUC = 0.87). However, clinical translation is hindered by challenges
such as lack of standardized detection protocols and undefined clinical thresholds. Future efforts
should focus on developing standardized assay Kkits, conducting multicenter prospective trials, build-
ing Al-powered multi-omics risk models, and advancing exosome-based dynamic monitoring technol-
ogies to facilitate their transition from bench to bedside for precision medicine.
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Figure 1. Wnt/g-catenin signal pathway
1. Wnt/g-catenin {5 S 1B
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FRAF[6] 0 X — S AEAN R ML R FU e R T R B — B0 U AR R MR SLIE h . miRNA-31 R
B BUR M B R SRR A

DOI: 10.12677/acm.2025.15102894 1366 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.15102894

UL, HE

2.3. miRNA-31 {EA8TTE m BB

T miIRNA-31 7EF0H] 7L AR AR 2B AR b e, e T — ME R ERAITIE S, &
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MiRNA-365 fEFAL IR R B . B R 5l s & Am s i/EH . WFARERH, miRNA-365 MU
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Table 1. Comparison table of miRNA-31 and miRNA-365 functions
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