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 In the cellular domain, a deficiency in SIRT6 may lead to 

several alterations in glucose metabolism, genomic stability, 
sensitivity to radiation and hydrogen peroxide (Khan) .  
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-Sirtuin 6 (SIRT6) is a nicotinamide adenine dinucleotide+ (NAD+) 
dependent enzyme and stress response protein that has sparked 
the curiosity of many researchers in different branches of the 
biomedical sciences (Khan) . 
 
-A unique member of the known Sirtuin family, SIRT6 has several 
different functions in multiple different molecular pathways related to 
DNA repair, glycolysis, gluconeogenesis, tumorigenesis, 
neurodegeneration, cardiac hypertrophic responses, and more 
(Khan). 
 
-SIRT6 is involved in regulating chromatin and has been shown to 
have a number of roles in metabolism , aging and disease (Khan).  
 
 
 
 
  
 
 

 
 
 
 

-When Mice are deprived of SIRT6 they exhibit phenotypes 
along the lines of shortened life expectancy, cancer, and 
metabolic  disorders (Khan). 

-In direct contrast, mice that have an overexpression of SIRT6 
are seen to have an increase in life expectancy. Interestingly, 
mice put on specific diet regiments involving calorie restriction, 
an overexpression of Sirt6 occurs, which may offer protection 
against may age-related illnesses (Khan). 

  

-SIRT6-deficient mice possess extremely low levels of the 
hormone Igf1, as Igf1 is critical for proper bone development, 
these mice show thin bones and spinal curvature (termed 
lordokyphosis) often observed in so-called “prematurely ageing” 
mouse models (Lombard). 

 
-In male transgenic mice, an overexpression of SIRT6 was correlated with a 
15% increase in life expectancy. -It was shown that the level of SIRT6 was 
significantly lower in the 18 month old mice than the 3 month old mice 
(Khan)  
  

 
 
 
A critical observation was that Aβ42, which is a significant component of 
aged plaques, were inducing DNA damage that would otherwise be 
prevented in the HT22 mice by an overexpression of SIRT6 (Khan). 
 
-Stress granules (SGs), which are RNA/protein complexes that are formed in 
response to stress on the cell, are important in prolonging life and are 
usually impaired with age and aging-related processes(Khan). 

). 

 
Studies have shown that SIRT6 may localize to SG’s in the cytoplasm in 
response to stress and aid in recovery to stress that may arise from oxidative 
damage, heat shock, or deprivation of nutrients. Therefore a loss in SIRT6 
may be associated with a disruption of these SG’s and the acceleration of 
aging related processes(Khan). 
In conjunction with its linked roles in metabolism, heart disease, genetic 
stability, and cancer may make SIRT6 a crucial player in aging(Khan).  

What is Sirtuin-6? 
    
       Phenotypes from varying Sirtuin-6 levels 

Stress Granule Formation, Age Related Disease, and 
Histone de-acetylation of SIRT6  

Figure 2. The Figure displays the full human karyotype. 
Sirtuin-6 is located on chromosome 19 at band 13.3 as 
displayed in the figure to the right. 

Figure 4, a) WT, Het , KO mice depictions. b)X-ray in WT and KO Sirt6 
m ce, c) Alizarin Red and   Alcan blue skeleton staining in WT and KO. 
d) e) f) body weight, Osteocalcin, TRAP5b analysis in WT and KO mice.  

Figure 5. 
 The Histone deacetylation of Sirt6 impacts upon cellular homeostasis by regulating DNA 
repair, telomere maintenance and glucose and lipid metabolism, thus affecting diseases 
such as diabetes, obesity, heart disease and cancer. Such roles may contribute to the 
overall longevity and health of the organism (Khan).  

 Figure 3 . Phenotypes from the overexpression and under     
expression of SIRT6 levels in mice. 

Figure.1 Structure of a Sirt6 monomer. Sirt6 occupies an open 
conformation where the zinc-bonding motif is separated from the 
Rossman-fold domain. The presence of Hydrogen-bonds between the 
Rossman fold and the zinc-binding motif stabilizes the structural 
conformation of SIRT6 (Khan).  

  


