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Leader of the Inorganic Biochemistry and NMR laboratory 
Coordinator of the Centre for Magnetic Resonance António Xavier 
Co-coordinator of the Molecular Biosciences PhD program 
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PROJECT TITLE AND SHORT DESCRIPTION 
 

Structural and functional characterization of FhuF, a siderophore interacting protein of the structurally 
uncharacterized family of ferric siderophore reductases 

 
Iron is an essential element for nearly all forms of life, allowing processes such as CO2 capture in the open ocean 
and the colonization and infection of eukaryotic hosts by pathogens. However, in the current oxygenated 
atmosphere its bioavailability is limited and for this reason microorganisms developed iron-capturing mechanisms 
including the release of siderophores. Siderophores are small molecules that have among the highest known iron-
chelating affinities. However, once inside the cell iron needs to be released from these compounds in order to 
sustain cellular needs. Given the high affinities of siderophores to iron, iron release does not occur spontaneously 
and this process requires mediation by siderophore interacting proteins (SIPs). SIPs perform this role by 
transferring electrons to the iron in the siderophore, reducing its affinity and therefore promoting its release inside 
the cell. There are two families of SIPs, one using flavins (SIPs) and another using iron-sulfur clusters (FSRs) as 
electron transfer co-factor. No structures of FSRs exist and sequences share very low homology to known proteins 
although bearing some resemblance with the palm domain of the siderophore synthesizing protein AscD. Given 
the biological importance of iron, the structural characterization of a member of the FSR family will open a vast 
array of new scientific and technological opportunities. They are as diverse as strategies for manipulating 
productivity in the open ocean with the consequent impacts in climate change mitigation strategies, and disturbing 
iron uptake by pathogens lowering their virulence and capacity to infect their hosts. FhuF is a FSR from E.coli of 
approximately 28 kDa. NMR spectroscopy is uniquely suited for the detailed structural and functional 
characterization of an enzyme of this size in conditions that mimic the physiological context. Furthermore, we have 
recently developed methods for the structural characterization of metalloproteins using NMR spectroscopy, 
opening the way for the success of this project. 
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