The structural variation landscape in the European seabass
(Dicentrarchus labrax) genome and its potential role in disease resistance

Introduction

[ e Structural variants (SVs) are genetic polych
phisms that affect >50bp of sequence, including
deletions, insertions, inversions, duplications, and
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translocations (Fig. 1).

e European seabass (Dicentrarchus labrax)
(Fig. 2) is a high-value aquaculture species, and
one of the key infectious diseases affecting sea-
bass aquaculture is viral nervous necrosis (VNN).

e Quantitative trait loci (QTL) for VNN resistance
have been documented across diverse farmed
populations based on genome-wide association
studies (GWAS) using SNPs.

e SVs have a major impact which are more com-
monly causative functional variants than SNPs.
The lack of SV research prompted us to develop a
study about SVs and their potential roles in key aqg-
uaculture species such as seabass and salmo-
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The SV landscape of the European Seabass

\nid.

Deletion Duplication
Ref.* Ref m— D s——-  Rof.

Inversion

Fig. 1 Major classes of structural variants

ﬂ21,428 high-confidence SVs were identified after rigorous filtering and manual curation, including 21 ,32&
deletions, 75 duplications and 33 inversions (Fig. 4a).

e SV minor allele frequencies (MAF) are shown in (Fig 4b) and their non-uniform distribution throughout
the seabass genome is shown in (Fig 4c). The length distribution of SVs is shown in Fig 4d.

e Ensembl Variant Effect Predictor (VEP) was used to annotate the potential impact of SVs potential effect on
genes (Fig 5a). Most SVs were found in non-coding regions (Fig. 5b). 492 genes overlapping SVs were anno-
tated as coding sequence variants. After performing GO and KEGG enrichment, the top 10 enriched GO
Qerms and KEGG pathways, ranked by adjusted P-value, are shown in Fig 5¢c and Fig 5d.
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Fig. 2 European seabass (Dicentrarchus labrax)
(Image source: NCBI)
Objectives
(" e Characterize the SV landscape in seabass )
using whole genome sequencing data from n=90 C

samples (representing 25 families including par-
ents and offspring).

e Annotate high confidence SVs and understand
their impact on genes and functional feature
across the genome.

e Impute SVs based on SNP genotypes for 990
offspring using parent genotypes to perform
\GWAS for VNN resistance using SVs. )

GWAS analysis using SVs

n=126,023 n =45,163 n=21,428
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Fig. 4 Landscape of SVs detected in the
European Seabass. a. lllustration of SV
counts before and after various filtering steps.
b. SV minor allele frequency plot. ¢. SV densi-
ty along different chromosomes. d. Violin plot
for deletions (blue), duplications (orange), and
inversions (pink), split into two length ranges:
50 to 1,000bp and 1,000 to 10,000 bp.
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Fig. 6 GWAS analysis for VNN resistance
trait based on SV
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dicted by SnpEff. b. SV annotation according to VEP. ¢. GO enrichment for genes re-
lated to the SVs which causing coding regions changes. d. KEGG enrichment for

Final perspectives
\

(Integration with Regulatory Ele-
ments: The next step involves inte-
grating identified structural vari-
ants (SVs) with regulatory ele-
ments defined by ATAC-Seq and
ChIP-Seq from the AQUA-FAANG
project to understand their impact
on gene expression.

e Fine Mapping of QTL Regions:
Fine mapping of QTL regions will
help to precisely identify the genet-
ic determinants of economically
important traits in European sea-
bass.

e Future Genetics Studies: This
study provides a comprehensive
SV landscape, serving as a critical
resource for future research into
the genetic architecture of herita-
ble traits in aquaculture species,
aiming to enhance breeding pro-
grams and improve aquaculture

Qoductivity.




