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Introduction: VHSV is of great concern in the EU, being the most threatening pathogen for the 
European trout industry. The identification of VHSV virulence markers is of utmost importance 
to predict the in vivo phenotype of viral isolates and to design molecular tests with prognostic 
value. As part of a European project, 6 laboratories from 5 countries have acted jointly to 
compile the largest dataset of in vivo virulence data combined with genetic information, with 
the aim of identifying the molecular markers responsible for VHSV virulence in rainbow trout 
(Oncorhynchus mykiss).

Methodology: Sixty-eight VHSV isolates covering all European genotypes were selected based 
on previous knowledge on their level of virulence in rainbow trout. Viruses were propagated in 
cell culture and used for infection trials by immersion in rainbow trout juveniles. For each virus, 
virulence degree (low, moderate, high) was assessed by estimating the survival probability. All 
isolates were also subject to whole genome sequencing and phylogenetic reconstruction based 
on protein coding regions. A genome wide association analysis (GWAS) was then performed 
by combining virulence and sequence data to identify molecular markers putatively involved 
in VHSV virulence.

Results: A high variability in terms of in vivo phenotype was observed, with rainbow trout 
survival rates ranging between 0 and 100%. Our results clearly indicate that VHSV virulence 
has a strong genetic basis, with almost all isolates highly virulent for rainbow trout clustering 
within genotype Ia. However, no clear segregation over the tree was found for viral isolates 
belonging to the moderate and low virulence classes. The GWAS analysis identified 33 molec-
ular markers dispersed over the genome, which might play a role as genetic determinants for 
VHSV virulence in rainbow trout.

Conclusion: Our data indicate that VHSV virulence in rainbow trout is highly variable and 
strongly depends on viral genetic make-up, with Ia sublineage being the most pathogenic for 
this species. For moderately virulent viruses it was not possible to clearly identify virulence 
determinants, making it difficult to predict their in vivo phenotype. Molecular markers identi-
fied by GWAS are currently being validated with reverse genetics.
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