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Abstract

Hydrogenases are enzymes which are responsible for the hydrogen metabolism in bacteria. The active site of the
[NiFe] hydrogenase has been reported as a hetero binuclear Ni-Fe complex with four non-protein ligands. The Ni
atom is coordinated by four sulfur atoms of cysteinyl residues, and two of them coordinate to the Fe atom making the
bridges between two metal atoms. The four non-protein ligands of the [NiFe] hydrogenase from D. vulgaris Miyazaki
F in the oxidized form were assigned as SO, CO, CN and S. In contrast, those in the hydrogenase from D. gigas were
reported as CO, CN, CN and O.

Recently we found that the hydrogenase of Miyazaki strain liberated H,S upon reduction with H, in the presence of its
electron carrier. The x-ray crystal structure of the H,-reduced form of the Miyazaki enzyme at 1.4 A resolution was
successfully solved and refined to a crystallographic R-factor of 21.8 %. Though the structure was almost identical to
that of the oxidized form, the non-protein monatomic bridge which was observed between the Ni and Fe atoms in the
oxidized form disappeared.

Considering the experimental results mentioned above, we have concluded that the monatomic bridge ligand between
the Ni and Fe atoms must not be a oxygen species but a sulfur species, and this ligand should be removed as H,S when
the enzyme is activated upon reduction with H,. This sulfur bridging ligand may have an essential key role for the

catalytic cycle of the [NiFe] hydrogenase.
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