N

N

Genomic imprinting in livestock species -Challenges of
long reads sequencing from ONT
Julie Demars, Jean-Noél Hubert, Nathalie Iannuccelli, Sophie Leroux, Céline
Vandecasteele, Paul Terzian, Thomas Faraut, Christophe Klopp, Cécile

Donnadieu

» To cite this version:

Julie Demars, Jean-Noél Hubert, Nathalie Iannuccelli, Sophie Leroux, Céline Vandecasteele, et al..
Genomic imprinting in livestock species -Challenges of long reads sequencing from ONT. Advances
in Genome Biology and Technology (AGBT), Apr 2024, Phoenix (AZ), United States. 2024. hal-
04566188

HAL Id: hal-04566188
https://hal.science/hal-04566188

Submitted on 2 May 2024

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-04566188
https://hal.archives-ouvertes.fr

Genomic imprinting in livestock species
- Challenges of long reads sequencing from ONT -

Julie Demars?, Jean-Noél Hubert?, Nathalie lannuccellit, Sophie Leroux?, Céline Vandecasteele?, Paul Terzian3, Thomas Faraut?, Christophe Klopp3, Cecile Donnadieu?
1GenPhySE, Université de Toulouse, INRAE, ENVT, F-31326 Castanet-Tolosan, France
2INRAE, GeT-PlaGe, Genotoul, F-31326 Castanet-Tolosan, France (https://doi.org/10.15454/1.5572370921303193E12)
3Sigenae, GenPhySE, Université de Toulouse, INRAE, ENVT, F-31326 Castanet-Tolosan, France

ONT enables straightforward parental origin of methylation identification

« Comparison of methylseq capture [1] and ONT [2] to enlarge the identification of parental-specific methylation (Figure 1)
« Variants calling are concordant between methylseq capture and ONT (Figure 2a-b)

DNA methylation, especially hemimethylation, are highly correlated between methylseq capture and ONT (Figure 2c-d)
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Methods and Dataset Figure 1: Schematic overview of the strategy, Reciprocal crosses between Large White and

Meishan pigs have been produced (n=15) to unambigously discriminate the parental phase of
variants. Different genotyping methods have been used including the Affymetrix® Axiom
Porcine Genotyping Array (Axiom_PigHDv1) and variant calling from both methylseq capture
and ONT. DNA methylation status has been analysed from either methylseq capture or ONT.

: 650k genotyping : Methylseq capture " ONT whole genome

n=11/15 ﬂ=9/15 n=13/15 Methylseq capture is focused on 165 genomic regions expected to carry imprinted genes
based on orthologous comparisons with human and mouse data. Coloured stars represent
Blood Blood and semen Blood which technology have been used with high density SNP array (pink), methylseq capture
Short reads sequencing Long reads sequencing green) and ONT (purple), respectively.
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Figure 2: Evaluation of variant and hemimethylation callings from ONT. a, b. Comparisons of common :I | | : I I' 1 % Q §
genotypes between the high density SNP array, methylseq capture and ONT whole genome have been o | . E : !| i 5 O wn
performed. ¢, d. Comparisons of methylation status between common CpG between methylseq capture and i = I 4 AN 19TORECH] 1% : % g
ONT whole genome have been analysed. The mean coverage of ONT whole genome sequencing was 40X 2
suggesting that this coverage seemed sufficient to identify both relevant genotypes and hemimethylation . o
pattern to tag parental differentially methylated regions such as Imprinting control Regions (ICR). Paternal germllne DMR
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