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• Dynamics of genetic information 
 
• DNA damage and cancer cells selection 
 
• Types of DNA Damages 
 
• DNA lesions: cause of cancer and cancer treatment 
 
• Pharmacological targeting of DNA Damage Response: 
 Synthetic lethality  
 
 

Summary 



Dynamics of genetic information 

 
DYNAMICS OF GENE EXPRESSION (RNA):  
Differential splicing….. 
 
     Implies mechanisms of surveillance de l’information: 
   Nonsense-Mediated Decay (NMD)….. 

 

 
DYNAMICS OF GENOMES (DNA) 
 
          Implies mechanisms of 
 surveillance  

= DNA Damage Response 



DNA damage and cancer cells selection 



From NCBI » Bookshelf » Molecular Biology of the Cell » 

Genetic instability 
Cause and consequence of cancer  

http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/sites/entrez?db=Books
http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=mboc4


DNA Damage Response: 
Surveillance at work 



Drivers or Passengers 

Mutations in cancers are either drivers or passengers.  
•Driver mutations are the ones that cause cancer cells to grow. 
•Passengers are co-travellers that make no contribution to cancer 
development. 
 
Most mutations in cancers are passengers 
 



Human familial cancer syndromes due to 
inherited defects in DNA Damage response 



Jan H. J. Hoeijmakers Nature 411, 366-374 (2001) 

DNA Damages  



Integrated DNA Damage Response. 

SP Jackson & J Bartek Nature 461, 1071-1078 (2009) 



Hosoya N. and  Miyagawa K. Cancer Science 105, 370–388, 2014 

The DNA damage responses 



DNA lesions:  
cause of cancer and cancer treatment 
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DNA Damage Response inhibitors 



Pharmacological targeting of DNA Damage 
Response: Synthetic lethality (1) 

Normal cell Cancer cell 

Mutated 

Mutated 

•Drug 

•siRNA 



Mechanism of synthetic lethality between BRCA deficiency 
and PARP inhibition 

Banerjee, S. et al. (2010) Making the best of PARP inhibitors in ovarian cancer 
Nat. Rev. Clin. Oncol. 

Synthetic lethality (2)  



. 

Ashworth A JCO 2008;26:3785-3790 

Synthetic lethality (3)  



Conclusions 

DNA Damage Response at the heart of cancer cell biology: 
 

• Defects in DDR  drive cancer selection 
 

• DDR pathways = pharmacological targets  


