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Summary

Viral nervous necrosis (VNN) is a disease affecting a broad range of fish species worldwide,
causing high mortalities, particularly in larval and juvenile stages. The ethiological agents of
this disease are betanodaviruses, with a genome composed of two ssRNA molecules, RNA1,
encoding the RNA-dependent RNA polymerase, and RNA2, encoding the coat protein. In
addition, a subgenomic RNA, RNA3, is transcribed from the 3’ end of the RNA1, and it encodes
the B1 and B2 proteins. Betanodaviruses have been classified into four genotypes based on the
T4 region within the RNA2 segment: SINNV, TPNNV, BFNNV and RGNNV. However, in recent
years it has been reported in Southern Europe the isolation of natural reassortants RG/S)
(RGNNV-type RNA1 and SINNV-type RNA2). All these reassortants isolated from sole and
gilthead sea bream in the Iberian Peninsula exhibited a slightly modified SINNV capsid, with 3
different amino acid positions in all isolates, 2 of them affecting the C-terminal side of the coat
protein, which is involved in host specificity and 1 in the N-terminal side. The residues located
in the C-terminal side have previously been demonstrated to play a major role in virulence.
The reassortants also show 19 amino acid substitutions in the polymerase compared to the
RGNNV type. Finally in the non coding regions (UTR) of both genomic segments it was
observed a mismatch of a total of 4 nucleotides with RG (RNA1) and SJ (RNA2) strains. These
changes have been analyzed in this project and its role in virulence or in the replicacion
capability has been demonstrated. However, it is well known that the course of the disease is
not only due to the pathogen, but it is the result of the virus-host interaction, based on the
stimulation of the immune system, which will be examined by the UMA research team. The
viral infection induces both, the innate and the adaptative immune system. In order to
characterize the induction of the immune system, the transcriptome masive sequencing (RNA-
seq) of the sole genome following the infection with betanodaviruses with different virulence
to this fish species has been carried out. This approach has yielded valuable information on the
main immunogenes involved in antiviral immune pathways and has been used for designing an
OpenArrays based on Tagman real time PCR, which have been used to characterize the
differential sole immune response after infections by betanodaviruses.
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