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SUMMARY
Viral Nervous Necrosis (VNN) is considered the most impacting disease for the European sea
bass industry, leading to mortality up to 90%. Selective breeding is a promising strategy to
reduce the frequency and severity of the outbreaks. Several genomic regions for VNN
resistance have been identified with SNP arrays (Palaiokostas et al., 2018, Griot et al., 2021,
Faggion et al., 2022). This work presents a next level of the genome-wide association studies
(GWAS) using whole genome sequencing and imputation in order to refine the genetic
architecture of VNN resistance in European seabass.
Four full-sib backcross families were produced by mating four resistant x susceptible hybrid
sires from different geographic backgrounds (western, north-eastern and south-eastern
Mediterranean Sea) to four susceptible females from the western Mediterranean Sea. All sires
and females used in these backcrosses were sequenced on a NovaSeq sequencer. Moreover,
offspring were challenged to nervous necrosis virus and genotyped on the ThermoFisher 57K
DIlabCHIP SNP array (Griot et al., 2021). We analysed sequences with a home-made pipeline.
In a first step, the variant calling was processed according to the DeepVariant best practice
and 2,390,971 SNPs were identified. In a second step, FImpute v2.2 software was used to
obtain an imputed sequence for each of the 1,334 offspring. Then, GWAS were performed to
detect association between 2,4 million imputed SNPs and the VNN resistance trait, using
GEMMA software.
A high association was detected on LG12 in three of the four backcross families. In two of
them, an additional QTL was located on LGx. We thus validate the strong effect QTL on
LG12 and refine its position compared to previous studies with lower density genotypes.
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