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Nanopore sequencing of RNA modifications
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For expanding world of epitranscriptomics, it is necessary to establish an
innovative technology to profile and analyze cellular tRNAs with their modification status.
Nanopore-based sequencing is a unique method capable of directly analyzing RNA molecules without
cDNA conversion. We aim to establish a practical method for classifying cellular tRNAs with their
modification status using the ONT' s nanopore sequencer. We isolated all 44 species of E. coli tRNAs

and nanopore-sequenced each of them individually. All tRNA datasets were used for deep learning
using a convolutional neural network (CNN). After examining various learning models and increasing
the number of epochs, we succeeded in raising the classification accuracy to a practical level (>98%
on average). In addition, we successfully discriminated tRNAs with or without single modification
with high accuracy, demonstrating that the nanopore clearly recognizes the change 1n ion current

signal caused by a single RNA modification.
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