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Hydrogenases are metalloenzyme and catalyze the reversible proton reduction. These
enzymes are divided into three groups depending on the metal composition of the active site,
[NiFe], [FeFe] and [Fe] hydrogenases. Furthermore, [FeFe] hydrogenases are classified into
three subgroups, (1) prototypical (catalytic) and electron-bifurcating type, (2) ancestral, and (3)
sensory type. We have cloned the -electron-bifurcating [FeFe] hydrogenase from
hyperthermophilic bacterium Thermotoga maritima and overexpressed it in Escherichia coli.
An electron-bifurcating [FeFe] hydrogenase is composed of three subunits, containing the
diiron active site and the Fe-S clusters. The active site of the enzyme was artificially
reconstituted with the diiron synthetic precursor. The artificially maturated [FeFe] hydrogenase
showed the catalytic activity comparable to the wild type enzyme. We characterized the several
oxidation states of the active site of the enzyme by FT-IR spectroscopy and EPR spectroscopy'.
We determined the cryo-electron microscopy structure and revealed the novel electron transfer
pathways.
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