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How can viral genomic surveillance aid

infection control?

* Genetic diversity
* |Identify emergence of new viral
subtypes
* Vaccine updates
* Understand spatial distribution of
viral subtypes
* Targeted control efforts

e Qutbreak transmission scenarios




Project workflow: sample to whole genome sequence
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Origins of new Infectious
Pancreatic Necrosis Virus (IPNV)
variant of concern



Infectious Pancreatic Necrosis Virus (IPNV)

e Family: Birnaviridae

* Bisegmented dsRNA (~6kb genome)

* Pancreas and liver necrosis

* Horizontal and possibly vertical transmission

* Phylogenetic relationship of VP2 used for
genotyping: G1-G8
* Scotland: G1 and G5
* Norway: G5

 QTL for IPNV resistance (Houston et al. 2008)

The nedd-8 activating enzyme gene
underlies genetic resistance to infectious
pancreatic necrosis virus in Atlantic salmon
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Epithelial Cadherin Determines Resistance to Infectious Pancreatic Necrosis Virus in
Atlantic Salmon
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IPN disease in vaccinated/QTL Atlantic salmon
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Isolation of a New Infectious Pancreatic Necrosis Virus (IPNV)
Variant from a Fish Farm in Scotland
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Isolation of a New Infectious Pancreatic Necrosis Virus (IPNV)
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Novel G5 variant

Reports from industry suggesting

increasing IPNV outbreaks in
QTL/vaccinated fish




IPNV amplicon-based multiplex approach

IPNV multiplex scheme Individual primers

Multiplexed primers
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Maximum-likelihood phylogram of whole IPNV genome nucleotide sequences
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Maximume-likelihood phylogram of

VP2 nucleotide sequences

369 VP2 sequences (300

reference + 69 sequenced

samples)
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Maximume-likelihood phylogram of

VP2 nucleotide sequences
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Maximume-likelihood phylogram of
VP2 nucleotide sequences

Hypothesis: Norwegian
NGS5 in Atlantic salmon
originated in freshwater

salmonid aquaculture
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Maximume-likelihood phylogram of
VP2 nucleotide sequences

Comparison of amino acid sequence in the VP2
hypervariable region (239-257 + 271-284)
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Perspectives and future work

e Spatial-temporal reconstruction
of transmission scenarios

e Update viral molecular
epidemiology

* Characterise genetic diversity

Salmonid
alphavirus (SAV)

e Sequencing assays are scalable

* Hundreds of viral whole genome
sequences for study

Piscine Viral genomic data can
Orthoreovirus (PRV) support disease control

management
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