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EPIGENETIC REGULATION OF LAMINAR FLOW-MEDIATED GENES AND ATHEROSCLEROSIS
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Vascular endothelial dysfunction and inflammation are hallmarks of atherosclerosis. Increasing evidence supports that laminar blood flow activates several genes that play important roles in maintaining endothelial function, inhibiting vascular inflammation, and preventing atherosclerotic development. In particular, Krüppel-like factor 2 (KLF2) and endothelial nitric oxide synthase (eNOS) are key mediators in laminar flow anti-inflammatory and anti-atherosclerotic actions. However, the molecular mechanisms by which laminar flow mediates atheroprotective gene expression remain poorly understood. We have found that histone deacetylase 5 (HDAC5) inhibited flow-mediated KLF2 and eNOS expression in endothelial cells. Fluid shear stress generated by laminar flow stimulated HDAC5 phosphorylation and nuclear export in endothelial cells through a calcium/calmodulin-dependent pathway. Consequently, laminar flow induced the dissociation of HDAC5 and myocyte enhancer factor-2 (MEF2) and KLF2, and enhanced both MEF2 and KLF2 transcriptional activity, which leads to expression of KLF2 and eNOS in endothelial cells. HDAC5 depletion by HDAC5 siRNA transfection exhibits a significant enhancement in endogenous eNOS expression in endothelial cells. Importantly, adenoviral overexpression of a HDAC5 phosphorylation-defective and nucleus-localized mutant attenuated the laminar flow-mediated KLF2 and eNOS expression and laminar flow inhibitory effects on monocyte adhesion to endothelial cells. Collectively, our studies define a novel role of HDAC5 in regulation of flow-mediated KLF2 and eNOS gene expression.  Our findings suggest that HDAC5 could be a new molecular target to prevent vascular inflammation and endothelial dysfunction associated with cardiovascular disease. 
