
TELOMERI



La cromatina telomerica



Telomeres also bind to nucleosomes, 

which are rich in modified histones. 

Major histone modifications found in 

telomeres are 

-H3K9 and H4K20 trimethylation 

-low abundance of acetylated H3 and 

H4





SIRT6 is a histone H3 lysine 9 deacetylase that 

modulates telomeric chromatin
The Sir2 deacetylase regulates chromatin silencing and lifespan in Saccharomyces 

cerevisiae1,2. 

Inmice, deficiency for the Sir2 family member SIRT6 leads to a shortened lifespan and a 

premature ageing-like phenotype. 

SIRT6 is a chromatin-associated  NAD+-dependent, histone H3 lysine 9 (H3K9) 

deacetylase that modulates telomeric chromatin. 

SIRT6 associates specifically with telomeres, and SIRT6 depletion leads totelomere 

dysfunction with end-to-end chromosomal fusions and premature cellular senescence. 

Moreover, SIRT6-depleted cells exhibit abnormal telomere structures   

We propose that SIRT6 contributes to the propagation of a specialized chromatin state at 

mammalian telomeres, which in turn is required for proper telomere metabolism and 

function. Our findings constitute the first identification of a physiological enzymatic 

activity of SIRT6, and link chromatin regulation by SIRT6 to telomere maintenance and a 

human premature ageing syndrome



SIRT6  (sir 2) deacetylates lysine 9 of histone H3 at telomeric chromatin

SIRT6-HY: catalytic H133Y SIRT6 mutant protein

histone tail peptides full-length histone H3 293Tcells 

overexpressing SIRT6



SIRT6 knockdown (S6KD) cells

d, Representative S6KD metaphases showing aberrant telomere signals. Red arrows, sister 

telomere loss; blue arrows, telomere doublets. e, Quantification of sister telomere loss 
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Telomere shortening leads to cell death
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Telomerase allows telomere length equilibrium 
maintenance
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Telomere shortening in cellular 
senescence



Vaziri et al. AJHG (1995)

Telomeres shorten with age

Telomerase is 

limiting in cells



• EMBO Mol Med. 2012 Aug;4(8):691-704. doi: 10.1002/emmm.201200245. Epub 2012 May 15.

• Telomerase gene therapy in adult and old mice delays aging and increases longevity without increasing
cancer.

• Bernardes de Jesus B, Vera E, Schneeberger K, Tejera AM, Ayuso E, Bosch F, Blasco MA.

• Source

• Telomeres and Telomerase Group, Molecular Oncology Program, Spanish National Cancer Centre (CNIO), 
Madrid, Spain.

• Abstract

• A major goal in aging research is to improve health during aging. In the 
case of mice, genetic manipulations that shorten or lengthen telomeres
result, respectively, in decreased or increased longevity. Based on this, we
have tested the effects of a telomerase gene therapy in adult (1 year of 
age) and old (2 years of age) mice. 



• EMBO Mol Med. 2012 Aug;4(8):691-704. doi: 10.1002/emmm.201200245. Epub 2012 May 15.

• Telomerase gene therapy in adult and old mice delays aging and increases longevity without increasing
cancer.

• Abstract 2

• Treatment of 1- and 2-year old mice with an adeno associated virus (AAV) 
of wide tropism expressing mouse TERT had remarkable beneficial effects
on health and fitness, including insulin sensitivity, osteoporosis, 
neuromuscular coordination and several molecular biomarkers of aging.
Importantly, telomerase-treated mice did not develop more cancer than
their control littermates, suggesting that the known tumorigenic activity of 
telomerase is severely decreased when expressed in adult or old
organisms using AAV vectors. 

• Finally, telomerase-treated mice, both at 1-year and at 2-year of age, had
an increase in median lifespan of 24 and 13%, respectively. These
beneficial effects were not observed with a catalytically inactive TERT, 
demonstrating that they require telomerase activity. Together, these
results constitute a proof-of-principle of a role of TERT in delaying
physiological aging and extending longevity in normal mice through a 
telomerase-based treatment, and demonstrate the feasibility of anti-aging
gene therapy. 
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• Skin and nail problems
– Skin hyperpigmentation
– Rashes
– Abnormal nail growth 

Dyskeratosis congentia causes bone 
marrow failure

• Mortality
–Bone marrow failure
–Cancer
–other?
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Short telomeres in lung disease










