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In this project, we aimed to construct a cancer pattern diagnostic method
for microRNAs (miRNAs), which are expected to be used as early-stage cancer diagnostic markers, by
combining DNA computing technology and a label-free DNA molecule detection method using nanopore
measurement. In this study, we found that the five miRNA pattern recognition method, which is
up-regulated in cholangiocarcinoma, can be applied to blood samples from actual cancer patients, and

we were able to detect miRNAs in the ultra-low concentration range (~fM), which had been impossible
to measure using nanopore measurement. We also developed an extraction technique using
liquid-liquid phase separation. These results have been published in peer-reviewed journals
including JACS Au, and at several domestic and international conferences.
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