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The chemical reactions that are involved in energy conversion in Nature are catalysed by very efficient
enzymes, which have attracted much interest because they rely on inorganic active sites based on
transition metals. The group of C. Léger in Marseille studies enzymes, both called hydrogenases, that
oxidise and produce H2 at a NiFe or FeFe active site. Within each family, the immediate environment
of the active sites is very much conserved, but the enzymes differ by their protein sequences,
cofactor composition, and quaternary structures. It is now clear that the reactivity of these enzymes
is determined by residues and structural features that are very remote from the active site. Nature's
diversity therefore provides a quasi-infinite playground for investigating the very important and
general concept of long-range control of the catalytic activity.

The Marseille group has been very active in developing and using electrochemical methods in the
context of enzyme kinetics, to learn about the molecular and mechanistic aspects of the reactivity of
metalloenzymes, including hydrogenases (Léger and Bertrand 2008; Del Barrio et al. 2018).

This project is concerned with production and characterisation using electrochemical techniques of
very original, chimeric hydrogenases, designed by swapping the subunits of homologous enzymes, in
order to learn about which subunit gives the enzyme its unique catalytic properties.

The ambition and feasibility of this work are adequate for a PhD project.

If you may be interested, please feel free to ask for a longer version of this project description.
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