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Résumé : Our team at I2BC is interested in the networks of protein-protein interactions controlling the stability of the 
genome using an integrative structural biology approach. One of the focus of the team is the study of the molecular 
mechanisms taking place in the primary pathway for repairing double-strand breaks (DSB) in DNA in vertebrates, 
called Non-homologous end Joining (NHEJ). The heterodimer Ku70/Ku80 recognizes DBS rapidly and coordinates the 
recruitment of the different activities of this NHEJ repair pathway (ligation, ends processing, and polymerization). The 
DSBs are deleterious lesions for cell homeostasis. If they are not repaired or incorrectly repaired, they can induce cell 
death or chromosomal rearrangements. Our team study the interactions between Ku70/Ku80 and several DNA 
substrates representing the different types of DNA ends that exist in the cell when a DSB is formed by exogenous or 
endogenous stress. We also analyse the recruitment by Ku with its NHEJ partners. Our aims are to solve the three-
dimensional structure of major complexes formed by Ku using crystallography or cryoEM, and to quantify these 
interactions by biophysical methods in tight collaborations with NHEJ biologists. 
The M2 student will perform the expression in insect cells or in E coli of the NHEJ proteins and their purification. The 
candidate will characterize the different recombinant NHEJ pathway proteins, alone or in complex with Ku70/Ku80 and 
DNA. He / she will perform the structural analyses by combining Xray crystallography and cryoEM. He / she will work 
in the preparative biochemistry laboratory for the purification of these proteins, and for the preparation of crystallisation 
screening, then for the freezing of the crystals during the collection campaigns before the analyses by X-ray diffraction 
performed at Synchrotron SOLEIL. The candidate will analyse by cryoEM the Ku complexes when possible. He / she 
will also quantify the different interactions using several biophysical approaches ITC, MST and swithSENSE 
approaches. All these complementary methodologies are available in the laboratory and will allow us to characterize 
the thermodynamic and kinetic properties of these interactions as well as to assess in a second step the impact of 
DNA modifications in the recognition of DSB by Ku70/80. 
 
References:  
Frit P, Ropars V, Modesti M, Charbonnier JB, Calsou P. Plugged into the Ku-DNA hub: The NHEJ network. Prog Biophys Mol 

Biol. 2019 Oct;147:62-76. doi: 10.1016/j.pbiomolbio.2019.03.001. Epub 2019 Mar 6. PMID: 30851288. 
Nemoz C, Ropars V, Frit P, Gontier A, Drevet P, Yu J, Guerois R, Pitois A, Comte A, Delteil C, Barboule N, Legrand P, Baconnais 

S, Yin Y, Tadi S, Barbet-Massin E, Berger I, Le Cam E, Modesti M, Rothenberg E, Calsou P, Charbonnier JB. XLF and APLF 
bind Ku80 at two remote sites to ensure DNA repair by non-homologous end joining. Nat Struct Mol Biol. 2018 
Oct;25(10):971-980. doi: 10.1038/s41594-018-0133-6. Epub 2018 Oct 5. PMID: 30291363; PMCID: PMC6234012. 

Tadi SK, Tellier-Lebègue C, Nemoz C, Drevet P, Audebert S, Roy S, Meek K, Charbonnier JB, Modesti M. PAXX Is an Accessory 
c-NHEJ Factor that Associates with Ku70 and Has Overlapping Functions with XLF. Cell Rep. 2016 Oct 4;17(2):541-555. doi: 
10.1016/j.celrep.2016.09.026. PMID: 27705800. 

Ropars V, Drevet P, Legrand P, Baconnais S, Amram J, Faure G, Márquez JA, Piétrement O, Guerois R, Callebaut I, Le Cam E, 
Revy P, de Villartay JP, Charbonnier JB. Structural characterization of filaments formed by human Xrcc4-Cernunnos/XLF 
complex involved in nonhomologous DNA end-joining. Proc Natl Acad Sci U S A. 2011 Aug 2;108(31):12663-8. doi: 
10.1073/pnas.1100758108. Epub 2011 Jul 18. PMID: 21768349; PMCID: PMC3150875. 

 


