
 

 

INTERNSHIP PROPOSAL 

 

Institute and Group: BIG, LBCI, PBRC team

Supervisor: Sylvie Elsen 

Phone:  04 38 78 30 74 

Email: sylvie.elsen@cea.fr

Research project title:  Integrated study of a negative transcriptional regulator of bacterial 

virulence  

5 Keywords to describe the project: Pseudomonas aeruginosa, host-pathogen interaction, 

repression, cupin domain, protein-DNA interaction 

Description of the project (aims, experimental techniques, recommended background): 
We previously described a new mechanism of virulence in the opportunistic human 

pathogen Pseudomonas aeruginosa that relies on the pore-forming toxin ExlA (Elsen et al., 
2014; Reboud et al., 2016; Basso et al., 2017). To gets insights into toxin regulation, we 
performed a genome-wide transposon mutagenesis and identified a transcriptional repressor 
of exlA. We named it ErfA for “Exolysine regulatory factor A”. The regulon of ErfA, as well as 
its conservation in other Pseudomonas sp., are currently being determined using next 
generation sequencing (NGS) technologies, such as RNA-seq and ChIP-seq. The proposed 
project will study structural and functional properties of ErfA using in vitro and in vivo 
approaches, such as DNA gel shift, site-directed mutagenesis and bacterial ExlA-dependent 
cytotoxicity. The role of ErfA’s two predicted domains, the DNA-binding domain and the 
regulatory “Cupin” domain, will be evaluated in vivo. Conserved amino acids in the Cupin 
domain will be mutated to assess their effect on ErfA function and toxin expression.  
 
Recommended background - bacteriology, molecular biology and biochemistry  
Justification that the internship’s subject fits with the general theme of GRAL:  
 

The project aims at understanding structure-function relationship of a newly identified 
transcriptional regulator of bacterial virulence. The domains of the repressor will be studied 
in vitro and in vivo, in the context of a host-pathogen interaction/infection.   
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