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Abstract
[bookmark: _GoBack]Recombinases are responsible for homologous recombination and maintenance of genome integrity. In Escherichia coli, the recombinase RecA forms a nucleoprotein filament with the single-stranded DNA (ssDNA) present at a DNA break and searches for a homologous double-stranded DNA (dsDNA) to use as a template for break repair. The RecA nucleoprotein filament also contains ATP and Mg2+, two cofactors required for RecA activity. Thanks to supercoiling, intersegment sampling and RecA clustering, a genome-wide homology search takes place at a relevant metabolic timescale. When a region of homology is found and stabilized, DNA strand exchange proceeds, forming a heteroduplex complex that is resolved through a combination of DNA synthesis, ligation and resolution. Protein flexibility and monomer-monomer interactions are fundamental for RecA activity, which functions cooperatively. A structure/function relationship analysis suggests that the recombinogenic activity can be improved and that recombinases have an inherently large recombination potential. Thus, to retrieve its high potential for recombination in vivo and modulate its different activities in vitro, we carried out modifications of its accessory proteins and of the chemical environment and we designed RecA chimeras and mutants with a suppressed C-tail and point mutations. We then used the mutants in the context of biotechnology applications : in fact, this protein is a major actor in the recombinase polymerase isothermal amplification (RPA) used in point-of-care diagnostics. In this method, RecA separates the two strands of a target dsDNA and fix ssDNA primers to it thanks to its strand exchange activity, empowering the polymerase to start amplification.
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