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Abstract
The self-assembly layer consisting of fusion protein is investigated in molecular-scale for the construction of bioelectronic device.
Cytochrome b562 and green ﬂuorescent protein were used as an electron acceptor and a sensitizer in the molecular layer by mimicking the photosynthesis. Self-assembled monolayer of fusion protein was formed on Au coated glass. The formation of fusion protein layer onto the Au substrate was observed by the surface plasmon resonance measurement. The surface of fusion protein layer
was observed and analyzed by the scanning tunneling microscopy observation. For embodiment of the molecular electronic device,
molecular arrays of fusion protein SA layer were formed by micro contact printing. Surface charge distribution of fusion protein SA
layer was measured to conﬁrm an electrical conductivity by electrostatic force microscopy observation.
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1. Introduction
The transfer of an electron from one side of a molecule to the other or between molecules is one of the most
fundamental and ubiquitous processes in electronic
materials and biological systems [13]. The control and
exploitation of this process in organized molecular systems is a major proposition for molecular electronics
and bioelectronics [14]. Progress in molecular electronic
devices engineering is still rather modest due to problems associated with the elucidation and eﬀective control
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of such structures and interactions at the nanometer
level.
Photoinduced electron transport processes in nature,
such as photoelectric conversion and long-range electron transfer in photosynthetic organisms, are known
to be occurred not only very eﬃciently but also unidirectionally guided by biomolecular functional groups
[13,8]. The concepts for the development of new functional bioelectronic devices can be inspired from the biological systems such as the electron transfer chain or the
photosynthetic reaction center. By mimicking the organization of the functional molecules in a biological electron transfer system, the biomolecular electronic devices
can be realized artiﬁcially. In the initial process of
photosynthesis, a biological electron transfer system,

