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DNA-based photoelectrochemical biosensors utilizing hybridization chain reaction (Graduate
School of Engineering, University of Hyogo) O Aki Tanaka, Mitsunobu Nakamura, Tadao
Takada

Rapid detection methods for trace amounts of nucleic acids are becoming important for
applications in medical fields such as infectious diseases, cancer diagnosis, and genetic analysis.
In this study, we focused on the hybridization chain reaction (HCR), in which the double-strand
formation proceeds continuously at isothermal temperatures, to develop a novel nucleic acid
sensor that combines HCR and photocurrent methods. HCR is a signal amplification method
that does not require temperature change and enzymatic reaction, in which hairpin DNA (H1)
with a complementary sequence to the initiator DNA and hairpin DNA (H2) with a
complementary sequence to Hl1 is chain-reacted to lead to the extension of double-stranded
DNA at isothermal conditions. Initiator DNA was fixed by Capture DNA immobilized on the
electrode surface, and HCR was performed by adding H1 and H2. The electrochemical
response of Ru complexes bound to double-stranded DNA on the electrode was used to evaluate
HCR on the electrode surface, and it was found that the electrochemical signal of Ru complexes
increased with the progress of HCR. The detection of target DNA and RNA was investigated
by detecting the photocurrent generation of the DNA-binding photoredox molecules.
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