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We focused on nonodisc-reconstituted halorhodopsin (HR;, pumping chloride
ion into the cell in response to light, and bacterial cytochrome oxidase (cbb3), promoting
four-electron reduction of molecular oxygen in the respiratory chain. Their structures and enzymatic
activities were investigated by various kinds of spectroscopies, and the applications of these
nanodisc-reconstituted proteins were examined. To facilitate the effective chloride pumping in HR,
the interactions between HRs, effects of charges on the membrane, and flexibility of the membrane to
tolerate the conformational changes associated with the chloride binding and releasing were found
to be essential. We successfully immobilized cbb3 on the electrode and found that immobilized cbb3
can electrochemically mediate the four-electron reduction of molecular oxygen on the electrode.
Further experiments are required to improve the efficiency of the reduction of molecular oxygen by
using the nanodisc-reconstituted enzyme.
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