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Abstract: Autologous bone marrow mesenchymal stem cell (BM-MSC) transplantation is a novel 
strategy for treating ischemic heart disease. However, limited benefits have been reported in aging 
patients. Rejuvenation of aged human BM-MSCs (hBM-MSCs) could be a means to improve the efficacy 
of stem cell transplantation in older patients. While it has been shown that sirtuin 6 (SIRT6) is an 
important antiaging factor in various cells, the role of SIRT6 in hBM-MSCs remains unknown. The hBM-
MSCs from different ages were cultured for quantifying SIRT6 expression by mRNA and Western 
blotting. The cell proliferative and migration abilities were evaluated by BrdU staining, cell growth 
curves, and scratch assay. Senescence-associated beta-galactosidase (SA-beta-Gal) activity and aging-
associated p16 (cyclin-dependent kinase inhibitor 2A) expression were also quantified. The knockdown 
of SIRT6 in hBM-MSCs was used to investigate its impact on aging. SIRT6 expression increased with age, 
while the proliferative and migration abilities of aged hBM-MSCs were decreased compared with young 
cells. Knockdown of SIRT6 impaired the proliferative, migration, and oxidative stress resistance 
potentials of BM-MSCs. SA-beta-Gal activity and p16 expression were increased in aged cells compared 
with young ones and in siRNA SIRT6 knockdown cells compared with their controls. Aging results in 
compensatory overexpression of SIRT6 in hBM-MSCs. Downregulation of SIRT6 in these cells resulted in 
less cell proliferation and migration but increased SA-beta-Gal activity and p16 expression. These results 
suggest that SIRT6 regulates the aging process in hBM-MSCs and could serve as a target for their 
rejuvenation. 
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