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Project description: [FeFe]-hydrogenases are key enzymes for bioproduction of molecular hydro-
gen. Several efforts are currently underway to understand how their 
active site is assembled, and to improve the development of bioin-
spired hydrogenase analogs in renewable energy applications. Hydro-
genases are metalloenzymes which are able to produce molecular hy-
drogen starting from protons and electrons provided by reduced sub-
strates. Interestingly in green algae this reaction can be coupled to 
photosynthesis. [Fe-Fe]-hydrogenases are the most efficient enzymes 
in H2 production, however they are rapidly inactivated by oxygen and the maturation of these en-
zymes is a complex process which requires the action of several other 
proteins. Both hydrogenase and maturation proteins are under investi-
gation in our group, in collaboration with Dr. Paola Costantini, Depart-
ment of Biology, University of Padova. A deeper understanding of H-
cluster synthesis will facilitate the engineering of biotechnologies that 
use hydrogenases or synthetic catalysts inspired by them. Advanced 
EPR techniques and Fluorescence Resonance Energy Transfer (FRET) 
will be used to get information on the structure-function relationship in these metalloenzymes. 
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