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AnAn embryonaryembryonary gene gene knownknown as as telomerasetelomerase i si s ableable to to elongateelongate
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Telomerase-deficient mice (Terc-/-):

decreased regenerative capacity
due to stem cell dysfunction

less cancer

Super-telomerase mice (K5-Tert):    

better tissue fitness
slightly more cancer

TheThe role of role of telomerasetelomerase in in chromosomechromosome protectionprotection, , cancercancer & & agingaging
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Normal diet Calorie Restriction
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Telomeres and 
Ionizing radiation

Short Short telomerestelomeres resultsresults in in hypersensitivityhypersensitivity to to ionizingionizing radiationradiation

Goytisolo et al., JEM 2000

IonizingIonizing radiationradiation induces induces persistentpersistent DDR DDR atat telomerestelomeres independentlyindependently of of theirtheir lengthlength

Fumagalli et al, Nature Cell Biology, 2012
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Tin2 mutations and TRF1 genetic variants in dyskeratosis congenita
& aplastic anemia (Savage, 2006; 2008; Walne, 2008)

epithelial abnormalities are a hallmark of these rare diseases
(skin hyperpigmentation, nail dystrophy, oral leukoplakia)
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TRF1 depleted telomeres are prone to replication fork stalling &TRF1 depleted telomeres are prone to replication fork stalling & breakage   breakage   



Massive telomere endMassive telomere end--toto--end fusions & fragility in the absence of TRF1end fusions & fragility in the absence of TRF1

Martínez et al., Genes & Dev (2009)
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Don’t
worry honey 

P53-ko is coming 
to your rescue!!!!

It sucks to be 
TRF1-ko 

and die so early!!!

TRF1∆/∆ p53-/- mice
cancer & aging
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LongerLonger--lived TRF1/p53 DKO mice show lived TRF1/p53 DKO mice show ““humanhuman”” telomere pathologiestelomere pathologies
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Why is this of relevance?Why is this of relevance?

# # First mouse modelsFirst mouse models for telomerefor telomere--induced aging in theinduced aging in the
absence of telomere shorteningabsence of telomere shortening

# they show that  telomere uncapping and# they show that  telomere uncapping and
increased telomere fragility impact on  cancer increased telomere fragility impact on  cancer 

in the absence telomere shorteningin the absence telomere shortening

# suggests a new class of telomere diseases # suggests a new class of telomere diseases 
produced by telomere dysfuction in the presenceproduced by telomere dysfuction in the presence

of long telomeresof long telomeres



Tpp1∆/∆ MICE

Tejera/Stagno d´Alcontres et al.
Dev. Cell, 2010
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Telomere dysfunction as driver for genomic instabilityTelomere dysfunction as driver for genomic instability
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Towards medical
applications

Telomere length analysis in hyperplasic lesions (preneoplasic) and 
in human skin carcinomas

Telomere length decreases during hiperplasic development
(precancerous lesions )

Telomere length increases during malignat transformation
(carcinomas)

Terc+/+ Terc-/-
Longer telomeres in w t papillomas thanin Terc -/-

Putativecancer stem cells (BrdU LRC + CK15 
positive cells) have the longest telomeres

Telomere length decreases during  Telomere length decreases during  papillomapapilloma development in WT and development in WT and TercTerc--//-- micemice

Telomere length in human Telomere length in human squasmoussquasmous cell carcinomas (SCC)cell carcinomas (SCC)
Telomere length increases during neoplasic transformation

Increased breadth

Telomere length in human basal cell carcinomas (BCC)Telomere length in human basal cell carcinomas (BCC)

Telomere length increases more drastically in the most agresive tumors
Longer telomeres in BCC as compared to SCC

Increased breadth



TTelomere length as a biomarker of biological age & health statuselomere length as a biomarker of biological age & health status

Canela et al., PNAS (2007)

TelomereTelomere lengthlength predictspredicts ageage & & cognitivecognitive impairmentimpairmentTelomereTelomere lengthlength decreasesdecreases withwith ageage
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TTelomereelomere lengthlength as a diagnosis as a diagnosis tooltool

Hospital
Vall d Hebrón

Canela et al., unpublished

TelomeraseTelomerase as as anan antianti--cancercancer targettarget

Activadores de Activadores de telomerasatelomerasa contra enfermedades degenerativascontra enfermedades degenerativas

TelomeraseTelomerase activationactivation to to extendextend longevitylongevity and and ““healthhealth--spanspan””

The Spanish National Research Cancer Centre (CNIO), Madrid

TheThe TelomeresTelomeres & & TelomeraseTelomerase GroupGroup, , M.BlascoM.Blasco’’ss teamteam


