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Fighting	
  oxidative	
  stress	
  by	
  repairing	
  
damaged	
  proteins	
  :	
  the	
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  of	
  Methionine	
  

sulfoxide	
  reductases.	
  	
  	
  
	
  

 

Methionine ranks among the amino acid the most sensitive to reactive oxygen species 
(ROS), which convert them into methionine sulfoxide (Met-O). The vast majority of proteins 
containing Met-O residues loose function, get degraded and/or form aggregates. To combat 
such dreadfull consequences, all living organisms synthesize enzymes, methionine sulfoxide 
reductases (Msr), that reduce Met-O back to Met, thereby acting as true protein repair 
devices. In a first part I will provide basic molecular, biochemical and evolutive information on 
ubiquitous Msr, and highlight their physiological importance by describing processes under 
Msr surveillance. In a second part, I will present our recent discovery of a new type of Msr, 
using a unique way of reducing Met-O residues and involved in protein repair in the bacterial 
cell envelope. Importance for cell envelope integrity and pathogenicity will be discussed. 
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