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Single-Molecule Detection of Uridine Modifications with Nanogap Electrodes: Toward mRNA
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RNA modifications regulate gene expression and cellular functions, aiding in disease
understanding and therapy development. This study focuses on uridine (U), pseudouridine (‘V),
and 1-methylpseudouridine (m1¥), which are essential for RNA stability, immune responses,
cancer, and mRNA vaccine advancements. Using nanogap electrodes, we captured single-
molecule signals of U, ¥, and m1Y¥. Extracting 15 features, we developed a machine learning
model, achieving an F-measure of 0.55 in identifying these modifications. This work advances
RNA-based drug design, mRNA vaccines, and biomarker analysis for disease prevention and
treatment.
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