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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

• Outbreak transmission scenarios
• Map transmission of viral lineages
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Infectious Pancreatic Necrosis Virus (IPNV) Salmonid alphavirus (SAV) Piscine Orthoreovirus (PRV)
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Origins of new Infectious 
Pancreatic Necrosis Virus (IPNV) 
variant of concern



Infectious Pancreatic Necrosis Virus (IPNV)
• 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)

Used for genotyping

https://viralzone.expasy.org/571

Segment A

Segment B



IPN disease in vaccinated/QTL Atlantic salmon

Oct 2022

Oct 2021

Feb 2021

Novel G5 variant

Reports from industry suggesting 
increasing IPNV outbreaks in 

QTL/vaccinated fish



IPNV amplicon-based multiplex approach
IPNV multiplex scheme
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Primers targeted to “Novel” G5 but can also capture “Classic” G5
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Maximum-likelihood phylogram of whole IPNV genome nucleotide sequences
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177 whole genome sequences:
• Reference: 108
• Sequenced: 69

Sequenced samples (n = 69): 
Randomly sampled from outbreaks 
between March 2022 and June 2023
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Maximum-likelihood phylogram of 
VP2 nucleotide sequences

NG5

CG5

369 VP2 sequences (300 
reference + 69 sequenced 

samples) 



N
G

5
C

G
5

Sequenced in this study 
(n=52) (March 2022 –
June 2023) S. salar

n=51 n=1

Novel G5 refs
Scotland (2018)
Norway (2019) S. salar

99

100

97

100
100

Maximum-likelihood phylogram of 
VP2 nucleotide sequences



N
G

5
C

G
5

Sequenced in this study 
(n=52) (March 2022 –
June 2023) S. salar

n=51 n=1

Novel G5 refs
Scotland (2018)
Norway (2019) S. salar

Norwegian references
(2012 – 2014) S. salar

Previously unidentified NG5

Italian references 
(2010 – 2015)

O. mykiss Salvelinus 
spp.

Previously unidentified NG5

Norwegian references
(2004) S. salar

Previously unidentified NG5

99

100

97

100
100

Maximum-likelihood phylogram of 
VP2 nucleotide sequences



N
G

5
C

G
5

Sequenced in this study 
(n=52) (March 2022 –
June 2023) S. salar

n=51 n=1

Novel G5 refs
Scotland (2018)
Norway (2019) S. salar

Norwegian references
(2012 – 2014) S. salar

Previously unidentified NG5

Italian references 
(2010 – 2015)

O. mykiss Salvelinus 
spp.

Previously unidentified NG5

Norwegian references
(2004) S. salar

Previously unidentified NG5

99

100

97

Italian references 
(1978 – 2015)

O. mykiss

100
100
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originated in freshwater 
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Perspectives and future work 

• Spatial-temporal reconstruction 
of transmission scenarios
• Update viral molecular 

epidemiology

• Characterise genetic diversity

• Sequencing assays are scalable
• Hundreds of viral whole genome 

sequences for study
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Viral genomic data can 
support disease control 

management 

Infectious Pancreatic 
Necrosis Virus (IPNV)

Salmonid 
alphavirus (SAV)

Piscine 
Orthoreovirus (PRV)
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