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Study on electron-transfer protein monolayer on an electrode surface as an
electron-transfer interface
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The factors governing the electron-transfer process of monolayer-adsorbed electron-transfer
proteins on the electrode surface were studied at a molecular level using potential-modulated
UV-vis reflectance spectroscopy (ER). It was found that cytochrome ¢ molecules are oriented on
4-pyridyldisulfide-modified gold electrode so that the heme planes are perpendicular to the
electrode surface. Cytochrome ¢ monolayer on the electrode surface did not accelerate the
electrode reaction of the redox species in the solution phase, probably due to the restriction of the
rotation of eytochrome ¢ molecule immobilized on the electrode surface. Thiol molecules possess-
ing a carboxyl terminal group showed a function to regulate the redox potentials of cytochrome
€3 a tetra-heme protein. That is, such a thiol molecule acts as not only an “electron-transfer
promoter” but also a “redox potential controller”. These findings would open the next door for the

design of functional bioelectronic devices.
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