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	Descriptif du stage
(1 page maximum)
	DDE Transposons have been recruited at least four times among living organisms, to drive Programmed DNA elimination (PDE), that mediates biological differentiation processes: RAG1 and RAG2 (RAG) in jawed vertebrates, Kat 1 and Alpha 3 in K. lactis yeast and PiggyBac (TPB1 TPB2 and TPB6) in ciliate Tetrahymena.
 The case of RAG is the most studied as indeed its biochemical functions are known for the transposon and its domesticated form. In other transposons cases, only the function of the domesticated transposon has been superficially studied. RAG1 and RAG2 proteins constitute the enzymatic core of the V(D)J recombination machinery of Jawed vertebrates. The RAG complex catalyzes random assembly of variable, diverse and joining gene segment that are present in the jawed vertebrates genome in numerous copies. Together with hyper-mutation, RAG activity generates the enormous diversity of the assembled antibodies and T cell receptors. The function of the corresponding transposon has been investigated by our consortium.  The structural and regulatory features that cause the jawed vertebrates RAG VDJ recombinase to favor deletional inversional recombination over transposition (as in the case of the RAG transposase) is still unclear.
From the RAG and the others domesticated transposons, we learn that the mechanism of co-option can be described as follow: 1) insertion of an active transposon into a given genomic portion; 2) externalization of the transposase gene while remaining the native TIRs within the genomic region; 3) the TIR like sequence is recognized by the domesticated transposase (known under the name of RSSs in the case of RAG) and the TIRs (RSSs) along with the internal sequence excised; 4) The two flanking ends are then joined by the non-homologous end-joining (NHEJ) DNA repair pathway, to form a coding joint (CJ). However unlikely to an active transposon, the excised sequence will not be able to insert another genomic region as the domesticated transposase lost the ability to prevent the cell reparation machinery to link its ends in a covalent manner. Another important information for this project is that many active DDE transposons are found through the life diversity and are implicated on several functional innovations.
Therefore, our proposition is that other DDE transposons have been domesticated as recombinase activating gene and could have also be domesticated to generate high number of protein via recombination module. The collaborative research project contains three sub tasks :
1) To better understand the general process of transposon domestication using RAG paradigm: PI David Schatz, Yale, New Haven, USA
2) To test some domesticated DDE transposon for their role in programmed DNA elimination and especially during the human development: PI Alex Kentsis, Sloan Kettering Institute, New York, USA

3) To search for other domesticated transposons involved in the generation of protein diversity, in self (microorganisms or hosts) integrity and flexibility managing contexts: PI Pierre Pontarotti, IHU la Timone, Marseille, France
The selected candidate will thus focus on the third point and
he/she  will work at in silico level.
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