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Electrochemical aptamer-based sensors monitoring photocurrent signal (Graduate School of
Engineering, University of Hyogo) OTakuya Yuri, Mitsunobu Nakamura, Tadao Takada

Photoelectrochemical biosensors, which combine electrochemical biosensors with
photochemical reactions, are attracting attention as a new generation of biosensors that use
light to monitor the electrical signals to detect target molecules in real time. In this study, we
have developed a photoelectrochemical biosensor coupled with DNA aptamers that bind to
specific small molecules and proteins. The DNA molecules labeled with naphthalimide (NI)
and anthraquinone (AQ) as photoredox molecules at the 5'-end of the aptamer sequence and a
thiol group at the 3'-end was synthesized. A monolayer of DNA was constructed on the gold
electrode surface through Au-S binding. The photocurrent response signals upon light
irradiation generated by the electron transfer between the excited states of NI and AQ and
nucleobases were detected, and the signal changes upon binding of target molecules (thrombin
and RNA) were measured to evaluate their performance as nucleic acid biosensors.
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