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Title of the project:  

Structural approach of oxygen sensing by the fumarate and nitrate reduction regulator FNR. 

 

Objectives:  

Investigation of the molecular mechanism leading to FNR monomerization upon O2 exposure, using 

biochemical and biophysical techniques. 
 

Abstract:  

The FNR is a transcription factor that coordinates the switch between aerobic and anaerobic metabolism in 

facultative anaerobic bacteria. Its contains a N-terminal domain with an iron-sulfur cluster that detects the 

presence of O2 and a C-terminal DNA-binding domain that recognizes specific DNA binding sequences 

within target promoters. Under anaerobic conditions, FNR is a [4Fe-4S]
2+

 protein that forms dimers. Under 

aerobic conditions the cluster is rapidly degraded which leads to monomerization and loss of DNA binding. 

The first X-ray structure of the FNR was solved in our laboratory. Subtle analysis suggests that the 

monomerization involves an “unzipping” process that starts very locally by the dissociation of two 

symmetry-related salt bridges and propagates along the dimer interface (see ref below). The Master 2 project 

aims to validate this hypothesis by studying specific mutants of the FNR that are involved in the 

monomerization-dimerization process. 
 

Methods:  

Directed mutagenesis - Protein expression and purification - Analytical gel chromatography – Determination 

of melting temperatures using intrinsic fluorescence.  

Most of the experiments will be performed under anaerobic conditions (glove boxes) 
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Requested domains of expertise:  

Good knowledge and interest in biochemistry and molecular biology. 

 


