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Operando vibrational spectroscopic measurements at metalloenzyme-modified
electrodes toward developments of bio-inspired electrocatalysts
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To design bio-inspired electrocatalysts, metalloenzymes were buried in the
artificial bilayer lipid membrane (BLM) systems constructed on electrode surfaces combined with
surface enhanced infrared absorption (SEIRA) spectroscopy. The targets are the cytochrome
c-dependent nitric oxide reductase (cNOR) in the denitrification system and cytochrome c oxidase
(Cc0) in the respiration chain. Enzyme reactions at the both systems were monitored by
electrochemical vibrational spectroscopic measurements.
At the cNOR system, the orientation of the fixed enzymes were controlled by changing the ratio of
end groups and chain lengths of the self-assembled monolayer on the electrode surfaces. Furthermore,
the more stable BLMs were constructed, enabling us to observe the intermediate NO vibrational bands
during the reaction. At the CcO system, the effect of the adsorption of cytochrome ¢ on CcO was
evaluated.
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