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Genomic Instability Junior Group

Summary
DNA damage is a common initiator of cancer and ageing. We aim to understand the mechanisms by which mammalian 
cells detect, signal and repair DNA breaks. We are currently focusing on two main lines of research: fi rstly, we are trying 
to elucidate the infl uence that chromatin has on DNA repair, and secondly, we are evaluating whether the transduction 
cascades that are activated by DNA damage are important tumour suppressors in vivo. 

We have now generated a battery of cellular and animal models that should help us understand the actual physiological 
relevance of a defective DNA damage response.

Strategic Goals
• Evaluate the potential of the DNA damage response as a tumour suppressive barrier

• Explore the potential therapeutic value of the activation of DNA damage response (DDR) in the absence of DNA damage

• Understand how DDR is assembled in the context of chromatin

• Develop murine models of Genomic Instability Syndromes

• Discover new synthetic lethal effects that might facilitate the specifi c elimination of tumours harbouring loss of tumour 
suppressors

Óscar Fernández-Capetillo   Junior Group Leader

   Scientifi c Report 2009

Óscar Fernández-Capetillo (born in Bilbao in 1974) obtained his PhD from the 
Universidad del País Vasco working on the role of E2F transcription factors 

on the development of the immune system with A. Zubiaga. He then joined 
the laboratory of A. Nussenzweig at the National Cancer Institute, USA, 
where he started to work on the cellular response to DNA damage (DDR), 
focusing particularly on the role of the histone variant H2AX and other 
chromatin-related aspects. 

After three years at the NCI he joined the CNIO to lead the Genomic 
Instability Group where his work has continued to focus on chromatin 

but now mainly concentrates on developing cellular and animal tools for 
studying the role of the ATR/Chk1 signalling cascade in the protection 

against cancer and ageing. 

His work has been recognised through several national and international awards/ 
honours including the Eppendorf Award for Young Investigators (2009), 

elected EMBO Young Investigator (2008), an ERC Starting Grant (2007), 
the membership to the EPIGENOME Network of Excellence (2006), 

and the Swiss Bridge Award (2005).
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Awards and Recognition
Eppendorf Award for Young European Investigators, Germany 

Fundación Pfi zer Award for the best manuscript in basic research, Spain

Miguel Catalán Research Award from the Comunidad de Madrid, Spain

    Molecular Oncology

Figure: p27 stabilisation is essential to maintain cell cycle arrest in response to DNA 
damage. In response to adriamycin, p27 levels rise only after a prolonged exposure 
to the drug, and concomitant to a dampening of the ATM/ATR response (A, B). p27 
depleted cells fail to maintain the checkpoints initiated by DNA damage (C), and 
progress into mitosis with DNA breaks (D).
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Highlights 

ATM is dispensable for the response to oncogenes

One of the current models of cancer proposes that 
oncogenes activate DNA damage response (DDR), which 
would limit the growth of the tumour in its earliest stages. 
Correlating with this model, in vitro studies revealed that 
ATM depletion could bypass oncogene-induced senescence 
and promote tumourigenesis. However, given that the 
nature of the oncogene-induced-DDR is thought to be 
’replicative stress’ (RS), ATR – rather than ATM – should be 
the main responder to oncogenes. In order to genetically 
test this model we took advantage of a murine model 
where the oncogenic K-rasV12 mutation can be activated 
with tamoxifen, leading to the formation of lung tumours. 
Our data showed there was no effect of ATM-defi ciency 
on the amount of senescence initiated by oncogenic Ras 
in vivo. Whether limiting the ATR response may on the 
contrary have an effect, remains to be seen.

A two step DNA damage response

If oncogenes contribute to DNA damage then it is likely that 
they do so for a signifi cant amount of time. With this in mind 
we explored whether there were novel mechanisms responsible 
for keeping cells arrested in response to a prolonged exposure 
to DNA damage. We now have evidence that a secondary p27/
Rb-dependent but ATM/ATR-independent pathway plays a key 
role in such response (Figure). These results demonstrate that 
ATM/ATR-independent signalling mechanisms might become 
essential to protect the genome when the source of DNA 
damage remains persistent. Our results might help reconcile 
the oncogene-induced DNA damage model with clinical 
evidence that points to non-DDR members (such as p27 or Rb) 
as the most important tumour suppressors in human cancer.
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