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Pilchard orthomyxovirus (POMV)

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
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POMV - Incidental isolations €D acor
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POMYV - Identification pre-2015 %ACDP

1) Virus Isolation CHSE-214/POMV 98-01382
2a) Morphologically distinct from ISAV ShA 4
- Transmission electron microscopy Odpi "__g.-__ poma
2b) Antigenically distinct from ISAV e
- ISAV-specific monoclonal antibody p..“wf,,* i
2c) Genetically distinct from ISAV 4dpi - '.;: ‘*
- All ISAV-specific PCR tests negative e e"‘ 05
Confirm:
- Orthomyxovirus
- Not ISAV
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Wild Pilchards ©

__id. Location _Health Status

Spencer Gulf (SA)
Port Lincoln (SA)
Nubeena (TAS)

98-01382
07-01002

13-03672*

Healthy
Healthy
Healthy

Farmed Atlantic Salmon @

| 1d. | 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

POMYV - Next Generation Sequencing %ACDP
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POMV — Genome Assembly v
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POMV - Genome Comparison @ acor

POMYV 98-01382 amino acid pair-wise comparison:
| d. | pe2 | pea [ n [ F | sa8 | PA | HE | S7A | s7B [ sBA

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% 989% 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
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POMYV - Unique genus?
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Figure 4 Phylogenetic relationships of POMV PB1 gene and representative members of other
Orthomyxoviridae genera.




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



POMV - Histopathology 3, CAAHV

Farmed Atlantic salmon;

Necrotic changes in a range of organs
* Heart - necrotising myocarditis

e 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




POMYV - Pathogenicity

Controlled infection trials
* cell culture-derived POMV

 significant morbidity

« Atlantic salmon fry, pre-smolt and post-
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Fig. 4. Pathogenicity of pilchard orthomyxovirus (POMV) in Atlantic salmon

fry exposed by immersion. Points represent the mean cumulative morbidity

across duplicate tanks. Bars are SEM. Fry exposed to (M) supernatant

of Atlantic salmon kidney (ASK) culture infected with POMV (TCFV
0067-0003) and (O) uninfected ASK culture

Cumulative morbidity (%)

Time (d post-exposure to POMV)

Fig. 5. Pathogenicity of pilchard orthomyxovirus (POMV) in pre-smolt
Atlantic salmon challenged by intraperitoneal injection or cohabitation
in freshwater. Points represent the mean cumulative morbidity across
duplicate tanks. Bars are SEM. (M) Fish injected with 200 pl super-
natant of CHSE-214 culture infected with POMV (TCFV 0067-0003).
(&) Cohabitant fish housed with POMVW-injected fish. (O} Negative
control fish injected with 200 pl supernatant of uninfected CHSE-214
culture. (A) Cohabitant fish housed with negative control fish

Cumulative morbidity (%)

4 & & 10 12 14 16 18 20 22 24 26
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2

Fig. 6. Pathogenicity of pilchard orthomyxovirus (POMV) in post-smolt
Atlantic salmon challenged by intraperitoneal injection or cohabitation
in seawater. Points represent the mean cumulative morbidity across
duplicate tanks. Bars are SEM. (M) Fish injected with 200 pl super-
natant of CHSE-214 culture infected with POMV (TCFV 0067-0003).
(&) Cohabitant fish housed with POMV-injected fish. (Q) Negative
control fish injected with 200 pl supernatant of uninfected CHSE-214
culture, and cohabitant fish housed with negative control fish
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POMYV - Infection dynamics
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POMV - In vitro transcriptomics % ACDP

A&F

Induced innate antiviral responses

e Early up-regulation of pathogen
recognition receptor genes

* Triggering downstream interferon
responses

* Strong induction of antiviral response

genes

Fig. 2. Venn diagram summary of differentially expressed genes (log, fold-change > 2) at 6 and 24 h post infection (hpi) in Atlantic salmon kidney (ASK) cells
infected with POMV and ISAV. A) Up-regulated and B) down-regulated genes.




POMV - In vivo transcriptomics @ ace

M e T e — Atlantic salmon infected with

control)

E 1 .
_ §| .m % T— * Strong innate immune response in
‘= - both moribund and survivor fish
: — ’ 'l=33~~  Upregulation of pathogen
L R B recognition receptors
c o e * Induction of interferon-stimulated
F V9 - and major histocompatibility
" " "G . complex genes
4 h £ * Moribund fish had a dramatic
Y s L induction of pro-inflammatory
Figure 3. Host gene expression profiles of Atlantic salmon (Salmo salr) challenged with POMV: (a) Heatmap cytokines

showing hierarchical clustering of normalized gene expression profiles for the top 1500 genes with the highest
variance in liver and head kidney of control fish (fish sampled pre-challenged), moribund POMV-positive
fish (real-time PCR cycle threshold (CT) value < 38 in both tissues), moribund POMV-suspect fish (either
no CT or a CT = 38) and survivors (fish exposed to POMV, but still alive at the end of trial with no clinical




POMYV - Vaccine development S, CAARV

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

. 100 - -
Vaccine potency data £
* Cohabitation challenge in g o
seawater ata 1:1 e
. . . GD_
Trojan:cohabitant ratio i, '
® $ o7 T e - .
Certovac £ wl = vacanec S
* First licensed viral vaccine for fish E oy D
in Australia & "
[ ] Large Scale use across the uﬂ 'II ZI :; -1 5I é '|:' éuaipit:ﬁa“iﬁg;h 'lld '1I5 1IE 'IIT 'lIB '1|9 Zlﬂ ZI'I
Tasma N ia N Atla ntic Sa I mon Figure 5. Protective effects of POMVY vaccines in an in vivo vaccine trial. Groups of Atlantic salman
were immunized with ane of four prototype POMY vaccines and then challenged by exposure to
fa rm | ng Ind ust ry infectious POMVY. Prototype vaccine D provided almost complete protection against POMVY

challenge and ha:z led to the development of the commercial vaccine Certovac®.

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

@




Acknowledgements

The author wishes to acknowledge the contributions of the large number of
CSIRO, DPIPWE and aquaculture-industry staff involved in the discovery and
characterisation of POMV and the development of diagnostics and vaccines.

* CSIRO AFDL - Aguatic Diagnostic Capability Team
 DPIPWE - Centre for Aquatic Animal Health and Vaccines
* CSIRO - Agriculture and Food

* Tasmanian Salmon Growers Association

* Fisheries Research and Development Corporation

I~ ¢

N7l Tasmanian FFIDC
»\/ Government vy o,




THANK-YOU

Dr. Peter Mohr

Team Leader - Aquatic Diagnostic Capability
ACDP Fish Diseases Laboratory

Diagnosis, Surveillance and Response Program
CSIRO

t +6135227 5499
e petermohr@csiro.au
W WWW.CSiro.au

AUSTRALIAN CENTRE FOR DISEASE PREPAREDNESS (ACDP)




	���Peter Mohr�Team Leader - Aquatic Diagnostic Capability�ACDP Fish Diseases Laboratory
	Dias nummer 2
	Dias nummer 3
	Dias nummer 4
	Dias nummer 5
	POMV - Incidental isolations
	Dias nummer 7
	Dias nummer 8
	Dias nummer 9
	Dias nummer 10
	Dias nummer 11
	Dias nummer 12
	Dias nummer 13
	Dias nummer 14
	Dias nummer 15
	Dias nummer 16
	Dias nummer 17
	Dias nummer 18
	Acknowledgements
	Dias nummer 20

