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miRNA-driven downregulation of cholesterol biosynthesis through SREBP2 inhibition suppresses uveadl
melanoma metastasis

Uveal melanoma (UM) is the most common primary intraocular malignant tumor in adults, and metastatic dissemination
remains the predominant cause of mortality. Despite advances in cancer therapeutics, effective treatments for metastatic
UM remain scarce, underscoring the need to identify novel biological drivers and therapeutic targets. Emerging studies
suggest a link between cholesterol metabolism and tumor progression, yet the functional relevance of cholesterol
regulation in UM metastasis has not been fully elucidated. We investigated the role of miRNA in regulating UM metastatic
behavior using multiple UM cell lines and a suprachoroidal injection mouse model. Functional assays demonstrated that
miRNA markedly suppresses cell migration, invasion, and cancer stem-like cell (CSC) formation. Mechanistic analyses
revealed that miRNA directly targets sterol regulatory element-binding protein 2 (SREBP2), a key transcriptional regulator
of cholesterol biosynthesis. Downregulation of SREBP2 by miRNA resulted in significantly reduced intracellular cholesterol
levels. This metabolic shift impaired epithelial-to-mesenchymal transition (EMT) and decreased the CSC population,
thereby attenuating metastatic potential. Importantly, restoration of cholesterol levels or forced expression of SREBP2
effectively reversed the anti-metastatic effects of miRNA, confirming the essential role of the miRNA -SREBP2-cholesterol
axis. Collectively, our findings identify miRNA as critical regulator of cholesterol metabolism in UM and highlight its
potential as a therapeutic strategy for metastatic UM.
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