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Follows on from previous project

Project : A.3.1718113: Improving Biosecurity in Australian Prawn Farming



2. Determine 
the likelihood 
of introduction 

of the 
pathogens

There is a high 

likelihood of 

introduction of 

pathogens into the 

production line 

under current 

operations

2500+ samples



3. Estimate the 
severity or 

consequence 
of the 

presence of 
the pathogen

Stocking density range:  

30-80/m2

Survival range:  27-100%

>80; 60-80; 50-60; 30-50; <30
FCR  range: 1.72 - 2.34

55 production ponds
33/m2; 

70% survival; 

1.91 FCR



Virus 

prevalence 

and load did 

not directly 

correlate 

with 

production 

outcomes

BAD: high 

prevalence; 

load, FCR 

and density or 

poor survival

Good: Low 

prevalence; 

load, FCR 

and density or 

high survival



Prawn health: Consider the influences of host-pathogen-environment 

Even with domestication, there is a high likelihood of crop exposure to viral pathogens. 

Risk management requires better knowledge of prawn-pathogen-environment interaction.

The prawn pond environment is very dynamic and more controlled studies required to fill some gaps in knowledge.

Knowledge gaps exist in the strains of endemic viruses and their impact on production.



Project output Industry value
1. Sequences of current strains of GAV, IHHNV, Whenzhou and 

YHV-7 in farmed prawns

Update 10+ year knowledge gap > 

genetic selection & assay suitability

2. Determine reliability of current detection and quantification 

protocols for the targeted pathogens

Tool performance to accurately monitor 

changes in viral load

3. Determine if current sampling protocols are representative of 

tissue viral loads for targeted pathogens

Ability of industry practice to monitor 

changes in viral load in tissues

4. Determine impact of water temperature on viral load in 

infected prawns

Assessment of factor on disease 

outbreak risk

5. Determine impact of dissolved oxygen on viral load in 

infected prawns

Assessment of factor on disease 

outbreak risk

Current 

genetic 

status of the 

pathogens

Current 

significance 

of the 

pathogens

Influence of 

strain or 

environment 

on 

production

Tools for 

Genetic 

selection

Tools in 

data 

modelling 



Project output Industry relevance
1. Sequences of current strains of GAV, IHHNV, Whenzhou and 

YHV-7 in farmed prawns

Update 10+ year knowledge gap > 

genetic selection & assay suitability

Current IHHNV are 

quite different to 

other Australian 

pre-2008 but are 

very similar to each 

other. 

High homology to 

Hawaii 1996.



Project output Industry relevance
1. Sequences of current strains of GAV, IHHNV, Whenzhou and 

YHV-7 in farmed prawns

Update 10+ year knowledge gap > 

genetic selection & assay suitability

High homology to 

Hawaii 1996 and 

Taiwan 2004.

Strains display 

SNP pattern that 

align with 

geographic source.

Limited 

variation>genetic 

selection

Is this why IHHNV 

different to remove 

with high Ct?



YHV-7 Pleopod loading is indicative of loading in internal tissues.

Pleopod is a representative non-destructive sample.

Project output: YHV 7 Industry relevance
2. Determine reliability of current detection and quantification 

protocols for the targeted pathogens

Tool performance to accurately monitor 

changes in viral load

3. Determine if current sampling protocols are representative of 

tissue viral loads for targeted pathogens

Ability of industry practice to monitor 

changes in viral load in tissues

Arbon et al., 

2024



IHHNV: Pleopod loading is indicative of loading in internal tissues. 

Pleopod is a representative non-destructive sample.

IHHNV is detected in high load from Hepatopancreas samples

Project output: IHHNV Industry relevance
2. Determine reliability of current detection and quantification 

protocols for the targeted pathogens

Tool performance to accurately monitor 

changes in viral load

3. Determine if current sampling protocols are representative of 

tissue viral loads for targeted pathogens

Ability of industry practice to monitor 

changes in viral load in tissues



GAV: Pleopod detection is NOT highly correlated 14-66 % by copy number to other tissues:

Gill 66%                                             Hind gut 39%                Hepatopancreas 47%           

Lymphoid organ 32%                        Nerve 14%                    Tail muscle 39%

Project output: GAV Industry relevance
2. Determine reliability of current detection and quantification 

protocols for the targeted pathogens

Tool performance to accurately monitor 

changes in viral load

3. Determine if current sampling protocols are representative of 

tissue viral loads for targeted pathogens

Ability of industry practice to monitor 

changes in viral load in tissues



Project output: GAV detection? Industry relevance
2. Determine reliability of current detection and quantification 

protocols for the targeted pathogens

Tool performance to accurately monitor 

changes in viral load

3. Determine if current sampling protocols are representative of 

tissue viral loads for targeted pathogens

Ability of industry practice to monitor 

changes in viral load in tissues

% of positive 

detections is similar 

across tissues and 

synthetic control for 

the range above 10 

copies per ul



Project output: GAV detection? Industry relevance
3. Determine if current sampling protocols are representative of 

tissue viral loads for targeted pathogens

Ability of industry practice to monitor 

changes in viral load in tissues

Disparity between tissue  

loading from different tissues is 

not dependent on viral loading.

Gill and HP have stronger 

correlation with each other

(92-95%)

Volume of HP in sample 

affects quantity.

Number of positive pleopods with 

GAV copy number>

Positive-Negative detection is very 

consistent, but this isn’t greatly 

correlated with viral copy number 

in other tissues



Sensitivity in detection with pleopod is very high for GAV, YHV-7 and IHHNV.

Pleopod is a representative non-destructive sample for copy number in tissues for  IHHNV and YHV-7 but 

NOT GAV. GAV status (low/moderate/high load) is not well correlated. This will make removal of GAV 

positive animals based on pleopod load difficult, perhaps faecal samples would be more appropriate. 

HG detection may indicate faecal samples as an additional possible non-destructive sample for YHV-7, GAV 

and IHHNV however this will be complicated by contamination of virus infected shrimp meal in commercial 

feed. 

All three target viruses were detected in tail muscle. Within the Prawn IRA, use of muscle is considered 

lower risk. However, it is important to note that virus detection has been demonstrated (albeit lower load) in 

muscle.

Project output: Current Detection & industry practice

Tools for 

Genetic 

selection

Tools in 

data 

modelling 

Risk of 

translocation 

of endemics 

with 

commodity



Impact of “heat stress”; impact of heat on virus replication; impact of heat shock on viral load.

28°C Use as “control” temperature

32°C

23°C

Heat 32°C “stress or cure”

Cold 23°C “cold chill/cold stress”

Project output Industry relevance
4. Determine impact of water temperature on viral load in infected 

prawns

Assessment of factor on disease outbreak 

risk

32-

23°C

32-

28°C

32°C to 28 °C 

32°C to 23 °C 



IHHNV 

detection by 

eDNA is 

higher at 28C 

than 23C

Project output Industry relevance
4. Determine impact of water temperature on viral load in 

infected prawns

Assessment of factor on disease 

outbreak risk

IHHNV increased in first 20 days in 28°C 
and 32°C and then stabilizes and doesn’t 
display any influence of temperature over 60 
days

GAV increased in first 20 days in and then 
stabilizes and doesn’t display any influence of 
temperature over 60 days



Results Temperature: eDNA detection. 
Higher GAV and IHHNV detection at higher temperature
Increased metabolism> increased feeding> increased faecal

Project output Industry relevance
4. Determine impact of water temperature on viral load in 

infected prawns

Assessment of factor on disease outbreak 

risk

eDNA detection in 
system water did not 
change greatly over 
60 days but was 
consistently detected 
in higher copy at 28°C

GAV

IHHNV

28°C

23°C

23°C

28°C



Results Temperature: GAV and IHHNV increased in first 20 days. 
Individual prawn analysis increased at handling? 

Considered industry observation of “increased disease in summer” but found temperature isn’t a 
driver. What other factors occur in summer and when we handle the prawns? 

Handling involves removal from tank. 
Is low DO influential?  

Project output Industry relevance
4. Determine impact of water temperature on viral load in 

infected prawns

Assessment of factor on disease outbreak 

risk



High rapid onset mortality over 2 weeks. Terminated at 13dpc. High copy number detected in pleopods.
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Project output Industry relevance
5. Determine impact of dissolved oxygen on viral load in 

infected prawns: YHV-7

Assessment of factor on disease 

outbreak risk



DO
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Project output Industry relevance
5. Determine impact of dissolved oxygen on viral load in 

infected prawns: IHHNV & GAV

Assessment of factor on disease 

outbreak risk

High mortality after long duration (28-38 dpc).

High copy number detected in pleopod tissues.

Approximately 103 lower copy number in survivors.
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GAV: DO Challenge
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50-60% mortality after long duration (28-50 dpc).

High copy number detected in pleopod tissues in mortality and survivors.

Variable approximately 103 lower copy number in some survivors.

>300 copies detected in control (mort and survivors)



Outcomes-Industry Translation

Importance of DO in 
experimental challenge?

Does screening PLs of families 
for low DO tolerance have any 
value as a selection tool?
 

Tools in 

data 

modelling 

Tools for 

Genetic 

selection

Current 

significance 

of the 

pathogens Current 

genetic 

status of the 

pathogens

Strains are highly conserved:

different outcomes not likely a virus 

strain influence. 

>Environment/Nutrition/Family lineage

>Environment:

Temperature little impact

Dissolved oxygen diurnal pattern had 

large impact 

Detection and quantification:

Representative for YHV-7 and IHHNV

Not representative for GAV.

Use of eDNA in challenge system was 

able to detect targets.

eDNA presents a tool for monitoring 

viral load in water at more frequent 

intervals > data models for risk 

management
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GAV on other Tissue detection: no consistent impact of temperature with other tissues

Project output Industry relevance
4. Determine impact of water temperature on viral load in 

infected prawns

Assessment of factor on disease 

outbreak risk
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