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Hydrogenases are enzymes that catalyze the reversible
oxidation of molecular hydrogen according to the
following equation: F; <=> 2H  + 2¢”. There are two
distinct classes of metalloproteins that are able to catalyze
this reaction: the NiFe- and the Fe-only hydrogenases, a
classification that is based on their metal content. The
former class has been more extensively studied than the
latter; the first structure of the NiFe hydrogenase from
Desulfovibrio gigas was reported in our lab in 1995".

Recently, we solved the structure of the Fe-only
hydrogenase from Desulfovibrio desulfuricans (Dd) to 1.6
A resolution®. In the same time, J.W. Peters and coll.
solved the structure of the Fe-only hydrogenase I from
Clostridium pasteurianum to 1.8 A resolution®. A
comparison of the active site in the two structures shows
some differences most likely due to differences in their
redox states. In order to clarify this point it is necessary to
study crystals poised at well characterized redox states.

We have recently obtained a fully reduced state of the
Dd enzyme that indicates that one of the irons of the active
site plays a redox role during catalysis. The structure was
solved to 1.85 A resolution with a very incomplete data set,
that required an extensive electron density modification
process, in order to calculated interpretable electron
density maps. We also have a new evidence for the
existence of a specific pathway for H,, from solvent to the
active site.

From all these results we conclude that NiFe- and Fe-
only hydrogenases constitute a good example of
convergent evolution to the same function.
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