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The wear and tear processes that contribute to human ageing are being increasingly implicated in the development of cardiovascular pathologies. One such process is telomere damage, which leads to the onset of cellular senescence. Although the occurrence of senescence in the vascular endothelium is now clearly established (reviewed in Erusalimsky, J. Appl. Physiol. 2009;106:326), the mechanisms of its regulation have not been extensively investigated. SIRT6 is a member of a family of NAD-dependent protein deacylases known to influence metabolism, stress tolerance and ageing. SIRT6 participates in DNA repair, telomere maintenance, and transcriptional repression of genes that regulate glucose homeostasis and inflammation. Since these processes may be relevant to cardiovascular pathologies, we are investigating the function of SIRT6 in endothelial cells (Cardus et al, Cardiovascular Res. 2013;97:571). In this presentation I will show evidence that SIRT6 is present in mature endothelial cells and that its levels decrease upon senescence. I will also show that knock down of SIRT6 by RNA interference increases global DNA damage as well as telomere damage, resulting in the activation of a DNA damage response, which leads to the inhibition of cell proliferation and the establishment of a senescent phenotype. These effects are accompanied by an increase in the expression of pro-inflammatory and pro-thrombotic markers, by a reduction in endothelial nitric oxide synthase expression, and by impairment in the formation of capillary-like networks. Our findings highlight the role of SIRT6 as an important regulator of endothelial cell homeostatic functions and suggest that its modulation may affect the evolution of vascular ageing.

