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Titre du projet :  
Exploring the functional limitations of DNA surveillance checkpoints to prevent 

the appearance of a genetic instability during tumorigenesis 
 

Résumé du Projet : 
Maintaining genome integrity is essential for cell survival and tissue homeostasis. Every day, cells experience 
thousands of DNA lesions generated as a consequence of metabolic activity and its by-products. To cope with 
these insults, cells activate the DNA Damage Response (DDR), a signaling network that coordinates DNA repair 
with surveillance checkpoints to prevent the transmission of damaged DNA to daughter cells. 
Two major checkpoint pathways, ATR/Chk1 and ATM/Chk2, are activated in response to replication stress and 
DNA double-strand breaks, respectively. These pathways delay cell-cycle progression and prevent mitotic entry 
until DNA lesions have been resolved. Yet, accumulating evidence indicates that cells can enter mitosis despite 
persistent DNA damage or incomplete DNA replication, thereby promoting chromosome instability. 
The molecular mechanisms allowing cells to bypass active checkpoint signaling remain poorly understood. 
Identifying these mechanisms is particularly important in the context of tumorigenesis, as replication stress is 
a hallmark of precancerous lesions induced by oncogene activation, such as Myc, Cyclin E. Functional limitations 
of checkpoint signaling under these conditions may significantly contribute to tumorigenesis and 
aggressiveness through the accumulation of genetic alterations. 
 

In this Master 2 project, the candidate will investigate the contribution of several candidate proteins in: 
- ATR/Chk1 checkpoint override under replication stress; 
- ATM/Chk2 checkpoint override following DNA double-strand break induction; 
- The generation of genome instability resulting from premature mitotic entry. 
Experimentally, the work will involve time-lapse live-cell imaging of genetically engineered fluorescent cell lines 
subjected to the depletion or pharmacological inhibition of candidate proteins. A substantial part of the project 
will consist of image analysis and quantification to determine the contribution of these proteins to checkpoint 
override. 
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