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Development of impedimetric biosensor with nucleic acid amplification reaction

for RNA detection
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To address the shortage of testing capacity during the COVID-19 pandemic, I aimed to

develop an impedimetric biosensor for RNA detection. One of the principles of



electrochemical biosensors involves forming a DNAzyme with enzymatic activity in the
presence of target RNA. This allows the detection of current changes due to the reduction of
hydrogen peroxide. Previous research enhanced RNA detection sensitivity by increasing
current changes through numerous DNAzyme formations using nucleic acid amplification.
However, this method's reliance on multiple reagents for enzyme reactions raised concerns
about reproducibility. To overcome these challenges, this study combined electrochemical
impedance spectroscopy (EIS) with isothermal nucleic acid amplification. I attempted to
detect target RNA through quantitative analysis of nucleic acid amplification reactions on the
electrode surface. This approach, using only redox species during measurement, aims to
resolve the reproducibility issues mentioned. Initially, DNA primers were immobilized on the
electrode surface via gold-thiol reactions to initiate the nucleic acid amplification reaction.
Nyquist plots measured by EIS indicated changes in charge transfer resistance () and
double-layer capacitance (Cy), suggesting successful DNA primer immobilization. I then
performed EIS measurements before and after the nucleic acid amplification reaction in the
presence of target RNA. The Nyquist plots showed an increase in the high-frequency
semicircle after the amplification, indicating an increase in K. These findings demonstrated
the potential of this method for detecting target RNA. Therefore, this study suggested that
analyzing changes in the electrode interface state before and after nucleic acid amplification

through impedance analysis can enable the detection of target RNA.



