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The PhD project aims at characterizing the ATP hydrolysis cycle within nucleoprotein 
filaments of homologous recombinaison, using numerical simulation tools. Recombinaison 
filaments are formed by the polymerization of recombinases (RecA in bacteria) on DNA 
damaged by double-strand breaks. In the filament, each RecA protein binds an ATP 
molecule, and ATP is hydrolyzed in great quantity during the homologous recombination 
process. Our goal is to establish how changes in the protein-protein interfaces that result 
from ATP hydrolysis influence the filament overall architecture. To this aim, we will explore 
the transition pathways between two known RecA-RecA binding geometries, and select 
among these pathways those that are compatible with an insertion within the nucleoprotein 
filament. Notably, we wish to identify coupling interactions between neighboring or distant 
proteins within the filament, possibly mediated by the DNA strands, that feed the ATP as 
cycle. This project is part of a larger collaborative study of the mechanism of homologous 
recombination developed between our group and physicist/biologist groups in Boston, USA 
(Harvard and Northeastern universities). It specifically addresses the kinetic proofreading 
stage of the recombination process.
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Required  academic  background:  we look for a candidate trained in biophysics, 
biological chemistry or structural bioinformatics. Enthusiastic candidates, with strong 
interest for explorative and collaborative work, are welcome. 

Please contact:  chantal.prevost@ibpc.fr 
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