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Impact of nanopore sequencing innovations on comprehensive
genomic and genetic understanding of crops

Introduction

High-quality, contiguous reference genomes are essential for effective marker development and gene discovery for important crop traits. Being the go-to plant research
company for technology innovation for crop improvement, KeyGene® adopted long read seguencing technologies at an early stage. Particularly, early access to
improvements on the Oxford Nanopore Technologies (ONT) platform and the development of proprietary genome assembly software enables us to generate crop genome
sequences of unprecedented accuracy and contiguity. We e.g. include the latest Q20+ sequencing chemistries, flow cells with R10.4 pores and plant-optimized basecallers
ta reach the highest quality possible. As whole genome sequencing of large populations of crops with often large complex genomes is (currently) not cost effective, we
developed innovations to reduce the complexity of the genome analyzed in a random as well as targeted manner. These technologies facilitate comprehensive detection
of all variation (from single nucleotide polymorphisms to structural variation) for advanced crop innovation,

Plant-specific basecalling model
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Assembly Q20+ chemistry — simplex data
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Genome assembly (Mb) 782,47 797.95 96,97 797.97

Number of contigs S04 1.615 il4 167

N30 of contigs (Mb) 601 17.83 18,02 14,59

Longest contig length (Mb) 26,29 4716 48.12% 46,68

BUSCO complete 96,8 a7 97.6 976

OV (sccuracy) 396 64 46,3 455

* Wivhen using 2 T0% longest input we reached 2 §5.87 Mb longest contig

Raw read accuracy using the standard Q20+ basecaling mode! (gray) or the
plant-frained basecalling model (blue) in maize.

Tomato Heinz 1706 publicly available genome assemblies compared fo assembliss based
on eadly access Q20+ chemistryy dala with public and KeyGene's proprietary assembily
software.

Targeted resequencing’
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Assembly Q20+ chemistry — duplex data
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Genome assembly (Mb) 2,179

Number of conligs 1395 73

Contig NSO (Mb) 47.04 45.55

Longest contig kength (Mb) na 153,87

OV accuracy 42,67 43,02

g M Comospeion. 00T Feng. X Plang. . 14 i Ml |8 15171
T R T M| A0 20

Targefed resequencing (TarSeg) in banana wsing a CRISPR-based approach.
Multiple regions ware ennched: 4 loci are shown as an example.

Maize B73 available genome assemblies compared fo assemblies generated by KeyGene
wsing duplex reads from early aceess Q20+ chermislry data.

Note: The ONT Prometh!ON dupiex data applied here was generaled using ~10x more
flow celiz than compared fo PacBio Seque! lle generated HIFT data, However, increased
data oufput and accwracy with a novel, fast Q20+ ONT chemistry will il the yield gap and is
planned fo be evalualed in early access duning Q2 2022.

Restriction enzyme-based resequencing?®

Resirichon enzyme-based complexity reduction (SBG) appiied in letluce for the purpose
of resequencing. 5-7kb fragments were sefected. Blue bars indicale expecied fragments
based on in siico digestion of the genome assembly.

Conclusions

A plant-specific trained basecalling model significantly improves single read
accuracy providing the basis to increase plant genome assembly quality

Specifications of genome assemblies based on ONT Q20+ chemistry data
are on par with or exceed PacBio HiFi assemblies

Targeted resequencing without an amplification step can elucidate variation
in selected regions of complex genames in a comprehensive way

Rastriction enzyme-based complexily reduciion in combinalion with
ONT sequencing opens possibilities fo enable long read haplotype-based
genotyping including methylation analysis
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