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Title of the project:  
Resistance to HOCl: characterization of a new enzyme system involved in bacterial resistance 

Objectives (up to 3 lines):  
Progress toward the structural and mechanistic mechanism of an enzymatic system, composed of 
membranous and soluble components, that seems to be involved in resistance to inflammation processes, 
to oxidative stress. It could lead to the development of alternative anti-bacterial therapeutics to face 
antibiotic multi-resistance. 

Abstract (up to 10 lines): 
Reactive chlorine species are extremely toxic for bacteria. Indeed, methionine oxidation of the proteins 
leads to a loss of structure and function and ultimately to the pathogen death. A novel enzymatic system 
with a methionine sulfoxide reductase (Msr) activity has recently been identified in some bacteria. It 
comprises a membrane protein (MsrQ1) and a periplasmic protein (MsrP1) encoded by the same operon 
and is proposed to enable resistance to moderate HOCl doses by reducing altered methionines and 
restoring periplasmic protein integrity. Interestingly, some intracellular pathogen bacteria present a 
duplication of this operon (MsrP2-MsrQ2) in pathogenicity islands. This second operon, also observed in 
some uropathogenic bacteria, contains a small methionine rich periplasmic protein, MrpX, that could act as 
a sink for HOCl and be subsequently regenerated by the MsrP2-MsrQ2 system. In our laboratory, we have 
in hands E.coli MsrP1/MsrQ1 and Mrpx from a uropathogenic strain. We want to express both 
independently and as an operon MsrP2/MsrQ2 to undertake a molecular, functional  and structural 
characterization of this system and demonstrate its activity as functional redundant Msr activity and its role 
in virulence. The long-term objective is the design of inhibitors of these proteins on the basis of the 
structure function information obtained. 

Methods (up to 3 lines):  
Production and purification of MsrQ2 and MsrP2 membrane components will be set up. It will be 
characterized regarding its cofactor composition and activity. They will be compare to MsrQ1and MsrP1. 
Nanobodies directed against MsrQ1 will be selected and Crystallization fo both membrane component, 
MsrQ1 and MsrQ2 will be attempted with or without the use of these nanobodies.   
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Requested domains of expertise (up to 5 keywords):  
Microbiology (bacterial recombinant expression), protein purification and characterisation, Activity test,  UV 
Visible spectroscopy, Crystallogenesis, X-ray crystallography. 


