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Objectives: To investigate the functional role of the microRNA (miR)-15/16 in vascular smooth muscle phenotypic modulation and its underlying mechanism. 
Background: In response to vascular injury, vascular smooth muscle cells (VSMCs) undergo phenotypic modulation from contractile phenotype to synthetic phenotype that is characterized with the elevation of VSMC proliferation and migration while reduction of muscle contractile genes. This phenotypic switching leads to neointima formation that can cause many occlusive vascular diseases such as restenosis. Previous studies have shown that miRs encoded by the miR-15/16 clusters act as tumor suppressors, but the functional role of miR-15/16 in VSMCs is unknown. 
Methods and Results: By using quantitative reverse-transcription polymerase chain reaction, we found that miR-15/16 is the one of most abundant microRNAs expressed in contractile VSMCs. However, when contractile VSMCs convert to synthetic phenotype in vitro and in vivo miR-15/16 expression is significantly reduced. By loss-of-function assays, knocking-down endogenous miR-15/16 in VSMCs attenuates smooth muscle gene expression but promotes VSMC proliferation and migration. Conversely, over-expression of miR-15/16 promotes smooth muscle contractile gene expression while attenuating SMC migration and proliferation. Consistent with this, over-expression of miR-15/16 in a rat carotid balloon injury model markedly attenuates injury-induced smooth muscle dedifferentiation and neointima formation. Mechanistically, we identified the potent oncoprotein yes-associated protein YAP as a downstream target of miR-15b/16 in human VSMCs. Reporter assays validated that miR-15/16 targets YAP 3'-untranslated region through an evolutionarily conserved binding site. Furthermore, over-expression of miR-15/16 significantly represses YAP expression, whereas conversely, depletion of endogenous miR-15/16 results in up-regulation of YAP expression.
Conclusions: These results indicate that miR-15/16 plays a critical role in smooth muscle phenotypic modulation by targeting YAP. Promoting expression of miR-15/16 would be a potential therapeutic approach for treatment of proliferative vascular diseases.

