
Comparison of whole blood transcriptome responses of
Atlantic salmon infected by three Piscine orthoreovirus (PRV)
variants

Thomais Tsoulia, Arvind Y.M. Sundaram, Marit M. Amundsen, Espen Rimstad, Øystein Wessel 
Jorunn Jørgensen & Maria K. Dahle



Maria K. Dahle Øystein Wessel Espen Rimstad

PRV, a dsRNA virus, infects red blood cells (RBCs) of Atlantic salmon



PRV can infect various salmonid species and cause different diseases

• 3 known subtypes:
PRV-1, PRV-2 & PRV-3

• Genetic identity:
PRV-1 & PRV-3 ~90% 
PRV-1 & PRV-2 ~80%

• No cases of PRV-2 infection in Norway

► Heart & skeletal muscle
inflammation (HSMI)
► Few reports of anemia

► HSMI-like
► Anemia

► Erythrocytic inclusion 
body syndrome (EIBS)
► Anemia



HSMI in Norwegian aquaculture
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HSMI in farmed Atlantic salmon 

► HSMI outbreaks in the marine phase

► Up to 20% mortality rate

► PRV in asymptomatic fish population

► HSMI outbreaks are linked to stress by 
handling routines

Tsoulia et al., modified unpublished data
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 Can PRV-2 and PRV-3 infect A. salmon?

 Can PRV-2 and/or PRV-3 efficiently 
protect A. salmon from PRV-1 & 
HSMI? 



PRV-2 & PRV-3 infection: 
► No pathogenesis in Atlantic salmon
► No transmission to naïve cohabitants

PRV variants can infect Atlantic salmon when injected IP

HSMI

PRV-1: 
► HSMI ~week 5
► Transmission to naïve cohabitants
► Persist over time



(+) Non-immunized control → HSMI (Fig. F)

(+) PRV-2 immunization → Partial protection against HSMI (Fig. B)

(+) PRV-3 immunization → Protection against PRV-1 infection & HSMI (Fig. C)

Secondary infection with PRV-1 shedders



Any transcriptional differences in whole blood of Atlantic salmon infected by 

PRV-1, PRV-2 & PRV-3?



PRV-3 triggered the strongest transcriptional responses at week 2



PRV-1 triggered the strongest transcriptional responses at week 5



PRV-3 induces immune responses similar to PRV-1 but earlier

► No detection of PRV-1 in the heart
► Protection against HSMI



PRV-2 has a similar expression pattern to PRV-1 at week 2 and only induces effectors of
metabolic pathways at week 5

► Detection of high PRV-1 levels in the
heart
► Some protection against HSMI



To sum up:

PRV-2:

• similar expression profile with PRV-1 at week 2

• interfere with metabolic processes at week 5

→ Small protection efficiency

PRV-3:

• strong immune responses at week 2, similar to PRV-1 at 
week 5

→ Successful protection against PRV-1 and HSMI

→ Development of a vaccine based on PRV-3 responses?



RED FLAG

Salmonid red blood cells as 
sensors of stress and infection





Thank you!

RED FLAG

Salmonid red blood cells as sensors of stress and 
infection
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