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Surface-sensitve spectro-electrochemistry on metalloenzyme electrodes
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In this work, we prepared gold electrodes that are active to
surface-enhanced infrared absorption (SEIRA) spectroscopy and immobilized a nitric oxide reductase
(NOR), which is a trans-membrane metalloenzyme and selectively catalyzes the reduction of nitric
oxide (NO) to nitrous oxide (N20). The NOR electrode showed the electro-catalytic NO reduction
activity, indicating that the enzyme was active even on the gold electrode. We also performed SEIRA
spectroscopy of the NOR electrode under potential control using carbon monoxide as a vibrational
probe. Potential-dependent SEIRA spectra allowed us to determine the redox potentials of the heme
and non-heme iron cofactors, which serve as the active site, and then gained the mechanistic
insights into the enzymatic NO reduction.
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