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Activity inhibition mechanism of [NiFe] hydrogenase by oxidative modification of
active site cysteine ligand
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[NiFe] hydrogenase catalyzes the interconversion of dihydrogen to two
protons and two electrons. The acid-base equilibrium between the ready Ni-Slr and active Ni-Sla
states is a common feature among [NiFe] hydrogenases, but its mechanism remains unrevealed. We have
shown that the Ni-Slr state was photo-activated to its Ni-Sla state by Ar+ laser irradiation at 514.
5 nm, whereas the Ni-SL state was light induced from a newly identified state, which was less active

than any other identified state and existed in the “ as-isolated” enzyme. Large activation energy
and kinetic isotope effect were obtained for the reconversion of the Ni-Sla state to Ni-Slr state
after the Ni-Slr-to-Ni-Sla photoactivation, suggesting that the Ni-Sla state reacts with H20 and
leaves a bridging hydroxo ligand for the Ni-Slr state. These results provide new insights into the
acid-base equilibrium of [NiFe] hydrogenase.
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