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Three-dimensional structures of several redox enzymes that have excellent
electron transfer characteristics with electrodes are determined by cryo-electron microscopy. The
results show the importance of the orientation of the enzyme on the electrode surface and the
existence of aromatic amino acids within the enzyme to the electron transfer reaction between
enzymes and electrodes. We also established a simple and effective method for protecting enzymes at
the electrode surface from inactivation caused by heavy metal ions leaked from the reference
electrode. Furthermore, we organized the guidelines of electrode design to improve the stability of
microelectrode biosensors. We have also developed a simulation model that can uniformly formulate
the electrochemical measurement system from the electrode surface to the bulk of the solution.
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