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Development of AFM-based quadruplex DNA detection method using data science
technology
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In this study, we used atomic force microscopy fAFM) as a measurement method
that can directly detect quadruplex structure, and measured the particle forms of many DNA
molecules fixed on a mica surface to obtain the surface shape parameters of each molecule. By
identifying the unique parameters of quadruplex DNA by machine learning, we established a new
measurement method to discriminate quadruplexes at high speed by AFM measurement.

As a result of the evaluation of unknown quadruplex DNA in the E. coli genome using the established
guadruplex discrimination method, it was confirmed that the DNA detected as a quadruplex by our
method formed a quadruplex by NMR and electrophoresis experiments. Based on these results, we
constructed a method to detect quadruplexes rapidly by AFM measurement.
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