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Introduction

e Nanopore sequencing, specifically using Oxford Nanopore Technologies (ONT) sequencers
has seen increasing adoption.

e A typical FASTQ dataset for the whole human genome requires hundreds of GBs of storage
space (for a typical sequencing coverage of 30x).

e Compression of FASTQ files is crucial for storage and sharing of genomic data.
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General-purpose sequencers cannot exploit the redundancy

in nanopore reads, and specialized read compressors for
short reads do not work for long nanopore reads with
insertion, deletion and substitution errors!

Our Contributions
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NanoSpring
https://github.com/qgm2/NanoSpring
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Methods - consensus graph and encoded streams

Consensus graph

substitution

Consensus: AACGGTC
Read 41: ACTGTC

Insertion Read 123 (RC): GACGCTT

Encoded streams for contig
Consensus sequence: AACGGTC

Start position 1 0
Error type sub del, ins
Error position 2 2,2
Error base T C
RC True
Read index 41 123

Experimental Results
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Comparison of NanoSpring performance on 4 different whole human genome datasets

Uncompressed size | Compressed size in bits/base | Improvement

Dataset Sample Coverage (GB) Gzip ENANO NanoSpring |over ENANO

NA12878 42x 132.9 224  1.89 1.45 1.30x
GM24385 20x 84.2 220 1.87 0.66 2.83x
CHM13 23X 74.2 218  1.86 0.68 2.74x
CHM13 46x 148.4 218  1.86 0.60 3.10x
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NanoSpring achieves close to 3x improvement in
compression over state-of-the-art compressors, with best
results at higher coverages and for high quality reads from

recent basecallers.
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Detailed results for different species and analysis of various parameters available in preprint.

Future Work

Incorporate NanoSpring into a full-fledged FASTQ compressor capable of handling quality
scores and read identifiers.
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