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Pilchard orthomyxovirus (POMV) -
An emerging pathogen in farmed 
Atlantic salmon in Australia



Advanced high containment laboratory that helps to protect 
Australia’s multi-billion dollar livestock and aquaculture industries, 
and the general public, from emerging infectious disease threats.

ACDP Fish Diseases Laboratory
• Diagnosis of exotic and emerging diseases of

aquatic animals (fish/molluscs/crustaceans)
• Technical advice and training
• Research and Development
• OIE Reference Laboratory

 AbHV
 EHNV
 Ranavirus
 YHV1

Australian Centre for Disease Preparedness



• Atlantic salmon imported from Canada
• Populations established in 1960s
• Stock moved to Tasmania in 1980s
• Highest-value aquaculture fishery in Tasmania
• Output worth > $AU 800 million

Atlantic salmon farming in Tasmania

https://www.oceanwatch.org.au/https://www.abc.net.au/



• POMV is a unique orthomyxovirus isolated from wild pilchards 
and farmed Atlantic salmon in Australia

• Salmon orthomyxoviral necrosis (SON) disease in farmed Atlantic 
salmon in Tasmania, caused by infection with POMV 

• Pathological changes associated with SON result in sufficient 
damage to cause disease

• Since 2012 many outbreaks of SON disease in Tasmanian Atlantic 
salmon farms

• In severe outbreaks, cumulative stock losses of up to 50% of fish 
in individual pens have occurred

Pilchard orthomyxovirus (POMV)



POMV - 2020 Publications
ACDP Agriculture and Food

DPIPWE Centre for Aquatic 
Animal Health and Vaccines



South Australia (1998)
- Healthy pilchards
- Pilchard cell line development
- Pilchard herpes investigation

Tasmania (2006)
- Healthy farmed Atlantic salmon
- Routine health surveillance

South Australia (2007)
- Healthy pilchards
- Pilchard herpes investigation

POMV - Incidental isolations

www.adelaidenow.com.au

www.asc-aqua.org

ACDP



1) Virus Isolation
2a) Morphologically distinct from ISAV

- Transmission electron microscopy 

2b) Antigenically distinct from ISAV
- ISAV-specific monoclonal antibody

2c) Genetically distinct from ISAV
- All ISAV-specific PCR tests negative

CHSE-214/POMV 98-01382

0 dpi

4 dpi

POMV - Identification pre-2015

POMV from pilchards (ACDP EM) POMV from Atlantic salmon (ACDP EM) 

ACDP

Confirm:
- Orthomyxovirus
- Not ISAV



Id. Location Health Status
06-04216 Tamar (TAS) Healthy
12-01390 Huon (TAS) Diseased
12-02055 Dover (TAS) Diseased
12-02935 Bruny Is. (TAS) Diseased
13-01407 Nubeena (TAS) Diseased
13-02097 Huon (TAS) Diseased
13-03566 Tamar (TAS) Diseased
14-01514 Huon (TAS) Diseased

Farmed Atlantic Salmon

Id. Location Health Status
98-01382 Spencer Gulf (SA) Healthy
07-01002 Port Lincoln (SA) Healthy

13-03672* Nubeena (TAS) Healthy

Wild Pilchards

POMV – Next Generation Sequencing ACDP



POMV – Genome Assembly

*

**
*

RT-nPCR

RT-qPCR

ACDP
A&F



POMV 98-01382 amino acid pair-wise comparison:
Id. PB2 PB1 NP F S4B PA HE S7A S7B S8A

POMV – Pilchards
07-01002 99.5% 100% 100% 99.8% 99.4% 99.8% 100% 100% 98.2% 100% 
13-03672 99.5% 99.7% 100% 100% 98.9% 99.8% 100% 100% 98.2% 100% 

POMV – Atlantic salmon
06-04216 99.9% 100% 98.8% 99.8% 98.9% 99.7% 99.4% 99.7% 99.1% 100% 
12-01390 99.5% 100% 100% 99.8% 99.4% 99.8% 100% 100% 98.2% 100% 
12-02055 99.5% 100% 100% 99.6% 99.4% 99.8% 100% 99.3% 98.2% 100% 
12-02935 99.5% 100% 100% 100% 99.4% 99.8% 100% 100% 98.2% 100% 
13-01407 99.5% 100% 100% 100% 99.4% 99.8% 100% 100% 98.2% 100% 
13-02097 99.9% 100% 98.8% 100% 99.4% 99.8% 100% 99.3% 98.2% 100% 
13-03566 99.9% 100% 98.8% 100% 98.9% 99.8% 100% 99.7% 99.1% 100% 
14-01514 99.9% 100% 98.8% 100% 98.9% 99.8% 100% 100% 98.2% 100% 

Nucleotide pair-wise comparison of ORFs: 95.8% – 99.8% identity

POMV – Genome Comparison ACDP



POMV – Unique genus? ACDP



POMV – Gross Pathology

Farmed Atlantic salmon;

External
• Petechial haemorrhages - ventral skin
• Abdominal palpation - expelling mucus

Internal
• Splenomegaly
• Mucus - stomach and gastrointestinal tract
• Petechiae – visceral fat and peritoneal surfaces 

CAAHV



POMV – Histopathology

Farmed Atlantic salmon;

Necrotic changes in a range of organs
• Heart - necrotising myocarditis
• Liver - mild multifocal hepatocellular 

necrosis apoptosis of individual 
hepatocytes

• Kidney - interstitial necrosis of renal 
haematopoietic tissue

• Spleen - exhibited splenitis with 
lymphocytolysis and lymphoid depletion

• Eye - necrotising posterior uveitis

Spleen

Eye

CAAHV

Heart

Liver

Kidney



POMV - Pathogenicity

Controlled infection trials
• cell culture-derived POMV
• significant morbidity
• Atlantic salmon fry, pre-smolt and post-

smolt

CAAHV



CAAHV

A&FPOMV – Infection dynamics



ACDP
A&F

POMV – In vitro transcriptomics

Induced innate antiviral responses
• Early up-regulation of pathogen 

recognition receptor genes
• Triggering downstream interferon 

responses
• Strong induction of antiviral response 

genes



A&FPOMV – In vivo transcriptomics

Atlantic salmon infected with 
POMV;
• Strong innate immune response in 

both moribund and survivor fish
• Upregulation of pathogen 

recognition receptors
• Induction of interferon-stimulated 

and major histocompatibility 
complex genes

• Moribund fish had a dramatic 
induction of pro-inflammatory 
cytokines



Vaccine potency data
• Cohabitation challenge in 

seawater at a 1:1 
Trojan:cohabitant ratio

Certovac®
• First licensed viral vaccine for fish 

in Australia
• Large scale use across the 

Tasmanian Atlantic salmon 
farming industry

POMV – Vaccine development CAAHV

Animal Health Surveillance Quarterly (Q3 2020)– Animal Health Australia; Mohr PG and Godwin SM (in press)

Commissioned by the TSGA, funded by FRDC, TSGA and DPIPWE, and 
the R&D was undertaken by the DPIPWE-CAAHV
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