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Signal Transduction Mechanism via Peptide 2D Crystals at the

Graphene Electrochemical Interface
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ABSTRACT

Molecular sensing using electrochemical interfaces has been in increasing demand in recent years in a wide variety
of fields, including healthcare, environmental monitoring, and security auditing. The key to the practical application
of electrochemical sensors is the precise design of interfaces that enable high sensitivity, selectivity, and rapidity in
sensing. The basis of interface design is the molecular scaffold that immobilizes the bio-probe, which traps the target
molecule at the interface. Self-assembling peptides have attracted much attention in recent years as a molecular
scaffold. Although peptides have the property of spontaneously forming two-dimensional crystalline monolayers, a
comprehensive understanding of their intrinsic structure, their effect on graphene, and the mechanism of signal
transduction is lacking. In this paper, we successfully investigate how peptides function as molecular scaffolds in
electrochemical measurements at the single molecule level by combining in situ observation of peptide structures in
electrolyte solutions and micro-signal measurement techniques such as electrical measurements. They also
successfully demonstrated odor molecule detection using peptide- modified graphene chips, and obtained
characteristic signals resulting from differences in molecular species. These findings contribute to the development
and progress of transistor-based graphene electrochemical sensors based on self-assembling peptides and provide a

basis for the construction of new molecular detection systems.



