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Dynamics of the functions of biomolecular arrangements controlled by the potential
at solid-liquid interfaces
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Sulphur-containing amino acids such as cysteine and cysteine, or
sulphur-containing heterocyclic compounds such as 4-aminothiophenol and 4-mercaptobenzoicacid were
adsorbed on Au electrodes in electrolyte. Potential-dependent behaviors of the molecules, including
adsorption-desorption, oxidation-reduction, and inclination of the molecules, were observed by means of
in-situ and real-time surface reflectance spectroscopy. With the aid of first-principles calculations,
electronic states of the solid-liquid interface at each stage of the chemical reactions are presumed.
Thus, the method used in this study is shown to provide useful information about variations of electronic
states and resulting functions, which are not detected by cyclic voltammetry, a conventional method for
analyzing solid-liquid systems. This is a pioneering research for understanding the functions of
biomolecules on solid surfaces in electrolyte from the viewpoint of electronic states.
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