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Projects: MitSAV and PATHOS

1. Understand the effects of physiological and environmental factors on SAV infectivity, 
latency, and survival, and how these relate to the development of the clinical 
symptoms of PD

2. Develop methods and tools to better understand the immune response of Atlantic 
salmon to SAV3 

Immunity Physiology

Environmental

stress



Objectives

1. Develop tools and assays esp SAV challenge model in post-smolt

stages

2. Characterise the effect of sub-optimal physiological and

environmental parameters on host, pathogen and host-pathogen

interaction

3. Characterise the role of specific immune cells, and immune

response during a SAV infection

4. Investigate the SAV susceptibility and immune response in both

diploid and triploid Atlantic salmon

5. Study correlation between SAV3 infection and microbiome of

salmon



Salmon:

• Physiology

• Innate and adaptive 
immune responses

• Genetics and Ploidy
Environment/other 
factors:
• Time
• Temperature
• Organic load
• Oxygen
• UV radiation
• Microbiome

Factors influencing salmon-SAV interaction

SAV:
• Sub-type and isolate
• Virulence
• Infectivity and dose
• Host specificity
• Survival in and 

outside host
EnvironmentSAV

Host



Objective

1. Develop tools and assays esp SAV challenge model in post-smolt

stages

• Establish bath challenge model with SAV3 in post-smolts

• Optimise SAV analysis method for seawater



Bath challenge model
Shedder fish

i.m. injection

Place shedder fish in 

rearing tank

Shedder fish got sick 

and shed virus into 

tank-water

Remove shedders 

from seawater 

containing virus for 

bath challenge

Add naïve fish into 

seawater containing 

virus

• Natural infection route
• Defined time of infection
• Dose quantitated by RT-

qPCR and TCID50



Place filter upside down into petri dish

Add L-15+FCS medium

Shake for 15 min

Collect the eluent

RT-qPCR

+

50% end-point tissue culture infectious dose (TCID50)

Optimised method for quntitating SAV in water



Objective

2. Characterise the effect of sub-optimal physiological and

environmental parameters on host, pathogen and host-pathogen

interaction

• Susceptibility of salmon at two different time-points post sea

water transfer

• Impact of viral dose on infection dynamics

• Survival of SAV at different temperatures and in different

“medium”



Susceptibility to SAV3

Recently seawater-adapted Fully seawater-adapted

Jarungsriapisit et al, 2016a
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Viral shedding in tank-water – RT-qPCR

Jarungsriapisit et al, 2016a

Shedding from shedders
Shedding from fish bath

challenged in shedder water



Time for adaptation to seawater - susceptibility

Jarungsriapisit et al, 2016a
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Dose study - Experimental setup

21 dpi

• 75 fish per 150-L tank
• Seawater temperature 12  ºC
• Salinity 34.5 ppt
• Flow rate 300 L/h

Tank 1-3:  LOW DOSE  (7 TCID50 per litre of SW)

Tank 4-6:  MEDIUM DOSE (27 TCID50 per litre of seawater)

Tank 7-8:  HIGH DOSE (139 TCID50 per litre of seawater)

i.m. shedders 50.6±6.7g

-7

Bath 
challenge

0 3 7 14 17

4.64x103TCID50/fish

Shedder tanks

Jarungsriapisit et al, 2016b



Shedding in water
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Prevalance
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Dose study



Survival of SAV3

→

+

RT-qPCR

Jarungsriapisit et al, in prep



Objective

3. Characterise the role of specific immune cells, and immune

response during a SAV infection

• Gene regulation of innate and adaptive genes in the salmon at

two phases

• Immune cells in SAV affected tissues
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Moore et al, 2017 and 2018



Phase A: 2 weeks in SW

Phase B: 9 weeks in SW

Innate immune genes in head kidney of SAV3 infected salmon

Moore et al., 2017 and 2018
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Affected tissues -histology

Jarungsriapisit et al, submitted



Cells in affected tissues -IHC
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Jarungsriapisit et al, submitted



Objective

4. Investigate the SAV susceptibility and immune response in both

diploid and triploid Atlantic salmon



Atlantic salmon
AquaGen® QTLinnOva ® IPN/PD

Diploids Triploids

76.4±12.2 g 71.6±19.0 g

Presentation by Noelia Nunez Ortiz



Sub-topic

5. Study correlation between SAV3 infection and microbiome of

salmon

• Co-relation between microbiome and dose of SAV3 in salmon

skin

• Compare gill microbiome in triploid and diploid salmon



Microbiome from Dose study- Skin

SAV3 infection results in losses of beneficial bacteria in Atlantic salmon skin

Reid et al 2017



Skin dysbiosis
- micorbiome

SAV-induced skin dysbiosis is 

characterized by expansion of 

potentially pathogenic taxa

Tenacibaculum

Reid et al 2017



Salmon:

• Physiology

• Innate and adaptive 
immune responses

• Genetics and Ploidy
Environment/other factors:

• Time

• Temperature

• Organic load

• Oxygen

• UV radiation

• Microbiome

Factors influencing salmon-SAV interaction - summary

SAV:
• Sub-type and isolate
• Virulence
• Infectivity and dose
• Host specificity
• Survival in and 

outside host
EnvironmentSAV

Host
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