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BACKGROUND: During vascular aging, endothelial cells lying on the inner surface of 

the blood vessels present a senescent phonotype, triggering and accelerating 

atherosclerosis development. The anti-aging activity of SIRT1, a NAD-dependent 

deacetylase, is lost the during the occurrence of endothelial senescence (Cir Res 

2010;106:1384-93). The present study aims to investigate the molecular mechanisms 

underlying the loss-of-SIRT1 function in senescent endothelial cells. 

METHODS AND RESULTS: In senescent primary porcine aortic endothelial cells 

(PAECs), the phosphorylation of SIRT1 at serine 47 (S47) was significantly enhanced. 

Phosphorylation at S47 was stimulated by agents promoting senescence, attenuated by 

drugs with anti-senescence properties, and critically involved in regulating the 

intracellular localization of SIRT1. Cyclin-dependent kinase 5 (CDK5) was responsible 

for modulating the phosphorylation of SIRT1 at S47. Knocking down or inhibition of 

CDK5 alleviated endothelial senescence and attenuated the expression of inflammatory 

genes in PAECs. Chronic treatment with roscovitine (a CDK5 inhibitor) blocked the 

development of cellular senescence and atherosclerosis in aortae of hypercholesterolemic 

apolipoprotein E deficient mice. 

CONCLUSION: CDK5-mediated hyperphosphorylation of SIRT1 facilitates the 

development of endothelial senescence and atherosclerosis. 


