
This device detects electric current changes from nucleic acids 
passing through the pore, measured in picoAmperes (pA) over time. 
A deep neural network, like Guppy, processes the signal to generate 

the nucleotide sequence in a step known as "basecalling."

ONT enables comprehensive analysis from its raw electrical signal 
data. With Direct RNA Sequencing (DRS), numerous RNA features 
can be extracted. Each consumable flow cell contains 2048 pores 
actively incorporating nucleotide chains during approximately 48 

hours of sequencing.
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Accurate RNA modification identification is vital for understanding 
gene expression regulation and its implications in biotechnology. This 
study focuses on precise RNA modification detection using Oxford 
Nanopore Technology (ONT) sequencing data. RNA modifications 
play a central role in gene expression and post-transcriptional 
processes, underscoring their critical importance in diverse fields. 
Traditional methods often oversimplify by relying on reading errors as 
indirect indicators of RNA methylation, resulting in lower accuracy 
and a lack of specific modification details.

Our approach focuses on the development of a Machine Learning (ML) 
model based on Natural Language Processing (NLP) models, 

harnessing the electrical current generated during sequencing and 
taking advantage of basecalling errors as fundamental features.

Our proposal is a novel approach to the precise detection of RNA 
modifications with a ML model based on NLP and sequencing data. 
The accurate identification of RNA modifications will undoubtedly 
enhance our knowledge of gene regulation and open up new 
avenues for biotechnological applications.
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Each pore covers 
approximately 5 nucleotides 
as they pass through, forming 
a signal from a k-mer instead 
of a single base.
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me-RIP sequencing For training, we will employ: 
● me-RIPseq data + Direct RNA Sequencing (DRS)
● Raw read signal from Nanopore
● Regular basecalled read (no modified 

nucleotides)
● Error rate from basecalling (of each base)
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Raw read signal (fast5)

Basecalled read (fastq with ID)

6dc1ebda-d1a3-42a7-a0f3-f9b5908ff7ad

AUACCAAACCAGAGAAACAAUACAAUGUG
AGAAUCACAGAUUACAGAGAGCGAGAGAG
AUCUGACGGACGAAGC

6dc1ebda-d1a3-42a7-a0f3-f9b5908ff7ad

AUACCAm6AACCAGAGAAACAAUACAAUGΨ
GAGAAUm6ACACAGAUUACm6AGAGAGCGI
GAGAGAUCΨGACGGICGAAGC

NEW Basecalled read (+ modifications)

The modified bases, 
when passing 
through the pore, 
generate a 
distorted signal in 
relation to the 
unmodified base.
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