©
2021 2023

DNA

Development of Photonic DNA Biosensors for Rapid Diagnosis of Infections in
Point of Care Testing

Takada, Tadao

3,200,000
DNA AuNP
DNA
HCR TdT
ATP
DNA

In this study, we developed a photoelectrochemical sensor capable of highly
sensitive detection of nucleic acids derived from body fluids. By utilizing the molecular
recognition ability of DNA and the near-field effect of gold nanoparticles (AuNPs), we aimed to
establish a highly sensitive and rapid detection technique. We found that by arranging gold
nanoparticles using double-stranded DNA and exciting photosensitizing molecules, the photocurrent
was enhanced. We successfully constructed signal amplification systems using isothermal
hybridization chain reaction (HCR) and the enzyme TdT. Additionally, we developed
photoelectrochemical sensors using aptamers that bind to potassium ions, ATP, and thrombin. These
research results are expected to contribute as a new tool for the rapid and accurate detection of
pathogens and biomolecules.
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