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RESEARCH INTERESTS

e Catalysis and biocatalysis

e Coordination and organometallic chemistry
¢ Solid and surface chemistry

¢ Bioinspired chemistry

e Protein chemistry and enzymology

¢ Bioinorganic chemistry

SUMMARY

Marc Fontecave is Professor at the College de France in Paris and member of the
Academy of Sciences. His research activity aims at understanding the molecular structure and
the chemical reactivity of complex redox biological (bioorganic and bioinorganic) systems and
at developing bioinspired synthetic systems. The strategy is to tackle these questions through
a multidisciplinary approach based on the concepts and methods of protein chemistry,
enzymology, molecular and structural biology, in one hand, and synthetic organic and
inorganic chemistry in the other hand, to develop original catalytic and biocatalytic systems.
The enzymes (flavoproteins and metalloenzymes) under investigation are selected for their
physiological importance, for the novelty of the chemistry they carry out and for their potential
applications in health, energy and environmental sciences. As examples of research projects:
(i) characterization of iron-sulfur enzymes involved in the modification of biological
macromolecules with special emphasis on tRNA modification; (ii) characterization of the
protein machineries involved in the biosynthesis of biological cofactors (iron-sulfur clusters,
active site of hydrogenases, ubiquinone). The bioinspired chemical approach not only
contributes to understand key biological systems and reactions at the molecular level but also
allows discovering original catalysts useful for synthetic reactions. A major project within the
general field of “artificial photosynthesis” is dealing with the preparation and evaluation of
novel bioinspired, molecular as well as solid, catalysts based on non-noble metals for their
implementation in solar energy storage technological devices (electrolysers and
photoelectrochemical cells). The reactions under investigation are (i) water splitting into
hydrogen and oxygen; (ii) reduction of carbon dioxide into energy-dense compounds (carbon
monoxide, formic acid, hydrocarbons, alcohols).
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