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ABSTRACT 

 
 
The ferric uptake regulators (Fur) are bacterial transcriptional regulators responding to iron ions. 
Fur proteins are found in all proteobacteria and Fur has a role of global regulator in many of them. 
It controls the transcription of a wide variety of genes involved in iron metabolism, in oxidative 
stress or in virulence factor synthesis. As a general view, Fur proteins were considered to be 
dimeric proteins both in solution and when bound to DNA. However, our recent data demonstrate 
that Fur proteins can be classified into two subfamilies, according to their quaternary structure (1,2) 
and structural analysis. E. coli and H. pylori Fur are part of the dimer family and the tetramer family 
contains P. aeruginosa and F. tularensis Fur, which are very stable tetramers in solution. A DNA 
driven tetramer-splitting mechanism leads to tetramer dissociation with the formation of two Fur 
dimer-DNA complexes (2). Structural, biophysical, biochemical and modelling studies of both 
tetrameric and dimeric Fur proteins have been performed and analyzed to decipher their common 
features, their differences and their interactions with specific and unspecific DNA.  
Finally, the critical role of F. tularensis tetrameric Fur in bacterial virulence has been demonstrated. 
These proteins found only in bacteria and essential for some pathogens, are interesting targets for 
anti-virulence strategy. In this line, anti-Fur peptides were derived from the peptide aptamers 
inhibitors found earlier (combinatorial proteins screened from 20.106 molecules). A variety of 
shorter (6aa) and cyclic mutated peptides were synthesized and assayed on Fur proteins from 
several pathogens such as Y. pestis, F. tularensis, P. aeruginosa. Modeling studies together with 
inhibitor-protein interaction studies have been done. 
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