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RNA sequencing is vital for understanding biological processes and disease mechanisms, but
precise analysis of RNA dimers remains challenging. This study developed a method to
distinguish 5'-AC-3' and 5'-CA-3' dimers using nanogap electrodes. High-speed electrical
measurements of 1 pM solutions of these dimers provided single-molecule current signals,
analyzed with machine learning. The model achieved an F1 score of 0.85, successfully
differentiating the dimers based on electronic state differences from phosphate group positions.
This method improves RNA sequencing accuracy, facilitating the discovery of novel genes and
RNA modifications, and contributes to advancements in RNA-related disease diagnosis and
therapeutic research.
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