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Background: Nanopore Sequencing

• Nanopore sequencing is the third-generation sequencing technology. 

(Source o the figure: Wang, Yunhao, et al. 2021)



Background: Nanopore Sequencing

• Base Calling (BC) is the seq2seq model similar with Automatic Speech 
Recognition (ASR). 

Base Calling (BC)

Automatic Speech 
Recognition (ASR)



Motivation

• Dataset
• Performance improvement needs larger dataset
• Dataset are scattered in different repositories
• ONT has released various versions of the pores (R6 ~ R10.4)

• Analysis
• Different bioinformatic preprocessing workflows
• Undermines the benchmarking fairness

• Ground truth 
• Various tasks requires lots of domain knowledge



NanoBaseLib: One Dataset, Multiple Tasks



NanoBaseLib: Dataset

• https://nanobaselib.github.io/dataset.html

(Modifications: m6A, m5C, hm5C, inosine, pseudouridine)



Benchmark: Base Calling (BC)

• Input: raw current signal sequence
• Output: DNA/RNA base sequence 



Benchmark: PolyA Detection (PD)

(Source of the top panel image: TT Weil, 2015.)

• Polyadenylation is the addition of a poly(A) tail to an RNA transcript, 
typically a messenger RNA (mRNA).



Benchmark: Segmentation and event 
Alignment (SA)

• Evaluation metrics:

[1] https://github.com/nanoporetech/kmer_models

“standard” kmer parameter table from ONT1

“event”



Benchmark: Modification Detection (MD)

(Source of the  Figure A: Hailing Shi, et al. 2019. Source of the Figure D: Pratanwanich, Ploy N., et al. 2021, Hendra, Christopher, et al. 2022)



Summary

• One Dataset  Multiple Tasks
 
 NanoBaseLib is a comprehensive dataset integrating 16 public datasets  

with over 30 million reads.
 NanoBaseLib is a benchmark platform covering 4 critical tasks.
 NanoBaseLib is a software package designed to incorporate new 

datasets efficiently.

NanoBaseLib Website !
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