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Motivation and Aim: The genetics of agricultural plants has shown the importance of
assembling accurate and contiguous genomes [1]. These sequences form the basis for
studying crucial agricultural traits at the molecular level. However, poor assembly
quality undermines the validity of further genetic analysis [2]. Thus, obtaining high-
quality plant genomes with available techniques is a relevant challenge. The current
work aimed at producing a high-quality genome sequence of a flax (Linum usitatissimum
L.) variety using the Oxford Nanopore Technologies (ONT) platform, which requires
extremely pure DNA.

Methods and Algorithms: We adapted a plant nuclei isolation protocol for flax. The
organelles were obtained from the L. usitatissimum line #3896 (provided by the Institute
for Flax) leaves. Pure high-molecular-weight DNA was extracted from the nuclei with
the Nanobind Plant Nuclei Big DNA Kit (Circulomics, USA). The SQK-LSK109 kit
was used to prepare 1D genomic DNA libraries for sequencing on the ONT platform
(MinION, R9.4.1 flow-cells). The received fast5 reads were basecalled with Guppy
5.0.11 (dna r9.4.1 450bps_sup.cfg); the adapters were removed with Porechop.
L. usitatissimum line #3896 genome was assembled with Canu 2.2 (genomeSize = 400m)
and polished with Racon (two iterations) and Medaka [3—5]. Genome statistics were
evaluated using QUAST and BUSCO (eudicots odb10 dataset) [6, 7]. Cytosine
methylation levels and methylation frequencies were quantified with Megalodon and the
megalodon.sh script from METEORE respectively [8, 9].

Results: The developed nuclei isolation protocol allowed us to extract pure high-
molecular-weight DNA and perform two successful sequencing runs on the ONT
platform. We received 14.5 and 16.5 Gb of raw fast5-reads with an N50 of 12.4 and
15.7 kb respectively. Having merged the two datasets, we assembled and polished the
genome sequence of L. usitatissimum line #3896. The assembly demonstrated 93.8 %
BUSCO completeness and consisted of 1697 contigs with a total length of 447.0 Mb and
an N50 of 6.2 Mb. In the assembled genome, cytosine nucleotides were modified in the
CG, CHG, and CHH contexts (Table 1). Nearly a half of the CG cytosines were highly
methylated (> 50 %). In contrast, only 0.02 % of the CHH cytosines had high methylation
frequency.
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Table 1. Cytosine methylation in the genome assembly of L. usitatissimum line #3896

Methylation context CG CHG CHH
Context abundance, % of the called CN sites 17.0 11.9 71.1
Percentage of sites with high methylation levels

50 %) 53.8 2.8 0.02

Conclusion: The employed method of flax nuclei isolation enabled us to extract pure
high-molecular-weight DNA of L. usitatissimum. The received amount of ONT data was
adequate to produce an assembly with acceptable QUAST and BUSCO statistics. Our
dataset can be used in molecular genetic research on flax, including such genome
regulation studies as methylation analysis.
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