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Intermolecular electron transfer between redox proteins is a key step in biological processes such as
photosynthesis and electron transport systems in mitochondria. It has been suggested that redox
proteins store electrons temporarily until donating electrons and select specific redox partners. The
electron transfer chain is maintained by this mechanism, which is called “electron pool effect”.

Cytochrome c; is a redox protein containing four c-type hemes, and is a redox partner of
hydrogenase in vivo. Cytochrome c; has multiple redox states caused by four hemes redox, and the
electron pool effect works during the four hemes redox. Therefore, cytochrome c; donates electrons to
hydrogenase instantly. On the other hand, cytochrome c; store electrons temporarily until donating
electrons to the other redox partners.

It is suggested that Each heme in cytochrome c; has a specific role. Our previous study shows that
heme 1 is electron entrance of cytochrome c; and heme 1V is electron exit of cytochrome c;. However,
roles of Heme Il and heme I11 is not clarified. So it is expected that redox of either heme 11 or heme IlI
causes dynamic conformational change of cytochrome cs, so that cytochrome c; is able to select a
specific partner during period the conformational change. In this study, the key heme in cytochrome c;
to the electron pool effect was investigated. Moreover, the relationship between electron pool effect of
cytochrome c; and the key heme redox in cytochrome cs, causing dynamic conformational change of
cytochrome c3, was investigated.

A new method, monitoring electron transfer complex formation between cytochrome c¢; and
hydrogenase, was developed. Electron transfer complex formation is rate-determinating step. This
step, however, have not been monitored directly and have not been revealed in experiment. In this
study, hydrogenase immobilized on substrate electrode and viologen immobilized on probe electrode
are contacted directly and and electron transfer between hydrogenase and viologen is measured.
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