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Follows on from previous project
Project : A.3.1718113: Improving Biosecurity in Australian Prawn Farming
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Stocking Density

Density Density Density Density
< 30 Im? 30- 40 /m> § 40-50 Im? 50- 70 Jm?

Survival

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

ABIOTIC ENVIRONMENT
BIOTIC ENVIRONMENT

Salinity
Other crustaceans Temperature
Non-beneficial microbes pH
Harmful algal species Organic load

Beneficial microbes X
Dissolved oxygen

Algal bloom Toxic Nitrogen
Phosphorous
Drought/Rain

.. ElNino/ El Nina

Carbon sources

Season

DISEASE s
OUTBREAK §

HOST

Age

Sex
Genetic line
Moult stage
Growth rate
Immune status
Microbiome
Density stocked
Nutritional status

PATHOGEN

Strain/Type
Numbers/Density
Other pathogens

History of association with host
Development stage

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

2. Determine reliability of current detection and quantification
protocols for the targeted pathogens

Update 10+ year knowledge gap >
genetic selection & assay suitability

Tool performance to accurately monitor
changes in viral load

5. Determine impact of dissolved oxygen on viral load in
infected prawns

Influence of
Current :
Current strain or

genetic significance .
status of the of the enwrg:ment

pathogens pathogens production

Assessment of factor on disease
outbreak risk

Tools for Tools in
Genetic data
selection modelling




Project output Industry relevance

1. Sequences of current strains of GAV, IHHNV, Whenzhou and | Update 10+ year knowledge gap >
YHV-7 in farmed prawns genetic selection & assay suitability
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Project output Industry relevance

1. Sequences of current strains of GAV, IHHNV, Whenzhou and | Update 10+ year knowledge gap >
YHV-7 in farmed prawns genetic selection & assay suitability
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Project output: YHV 7 Industry relevance

2. Determine reliability of current detection and quantification Tool performance to accurately monitor
protocols for the targeted pathogens changes in viral load

3. Determine if current sampling protocols are representative of  Ability of industry practice to monitor
tissue viral loads for targeted pathogens changes in viral load in tissues
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YHV-7 Pleopod loading is indicative of loading in internal tissues.
Pleopod is a representative non-destructive sample.

Arbon et al.,
2024

Aquaculture




Project output: IHHNV Industry relevance

2. Determine reliability of current detection and quantification Tool performance to accurately monitor
protocols for the targeted pathogens changes in viral load
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IHHNV: Pleopod loading is indicative of loading in internal tissues.
Pleopod is a representative non-destructive sample.
IHHNYV is detected in high load from Hepatopancreas samples

Arbon et al,
2024




Project output: GAV Industry relevance

2. Determine reliability of current detection and quantification Tool performance to accurately monitor
protocols for the targeted pathogens changes in viral load
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GAV: Pleopod detection is NOT highly correlated 14-66 % by copy number to other tissues: ?
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Project output: GAV detection? Industry relevance

2. Determine reliability of current detection and quantification Tool performance to accurately monitor
protocols for the targeted pathogens changes in viral load
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Project output: GAV detection?

Industry relevance
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Project output: Current Detection & industry practice

Risk of
translocation
of endemics
with
commodity

Tools for Tools in

Genetic
selection

data
modelling

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

Use as “control” temperature 32°Cto28°C

Cold 23°C “cold chill/cold stress” 32°C to 23 °C

Impact of “heat stress”; impact of heat on virus replication; impact of heat shock on viral load.
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Project output Industry relevance
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IHHNYV increased in first 20 days in 28°C
and 32°C and then stabilizes and doesn’t
display any influence of temperature over 60
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Project output Industry relevance

I o IHHNV 23°C eDNA detection in
: w & LY system water did not
A Rp—— change greatly over
B TSN 60 days but was
E 28°C  smen consistently detected
8 W -2 in higher copy at 28°C
g, GAV

23°

Days after stocking

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




Project output Industry relevance

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

5. Determine impact of dissolved oxygen on viral load in Assessment of factor on disease

infected prawns: YHV-7 outbreak risk
1 dose; 10 prawns  7xtank
e YHV-7: DO challenge mortality
10
- -@ 9
e . 8

Total Mortality @ tank
B> (&)

1 2 3 4 5 6 7 8 9 10 11 12 13
Days post challenge
- A B e == C Control

High rapid onset mortality over 2 weeks. Terminated at 13dpc. High copy number detected in pleopods.




Project output Industry relevance

5. Determine impact of dissolved oxygen on viral load in Assessment of factor on disease

infected prawns: IHHNV & GAV outbreak risk
IHHNV: DO challenge mortality GAV: DO Challenge
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Control

50-60% mortality after long duration (28-50 dpc).
High mortality after long duration (28-38 dpc).

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

Variable approximately 10% lower copy number in some survivors.
Approximately 103 lower copy number in survivors.

>300 copies detected in control (mort and survivors)




Outcomes-Industry Translation

Strains are highly conserved:
Current different outcomes not likely a virus
significance strain influence.
of the >Environment/Nutrition/Family lineage

pathogens Current

genetic
status of the
pathogens

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

Tools in

data
modelling

Article

>Environment:
Temperature little impact
Dissolved oxygen diurnal pattern had

The use of machine learning to predict acute
hepatopancreatic necrosis disease (AHPND) in shrimp

DeteCtlon an.d quantlflcatlon: farmed on the east coast of the Mekong Delta of Vietnam
Representative for YHV-7 and IHHNV May 2020 - Fisheries Science

|arge ImpaCt . DOI: 10.1007/512562-020-01427-z
NOt representatlve for GAV' 9 Nguyen Minh Khiem - Yuki Takahashi - @ Dang Thi Hoang Oanh - Show all 6 authors
Nobua Kimura
QOverview Stats Comments Citations References (21) Related rd
Abstract

Importance of DO in

H t I h I I ’? Predicting the outbreak of disease is essential when managing shrimp farms. Acute
expe rl m e n a C a e n g e B hepatopancreatic necrosis disease (AHPND) caused by Vibrio parahaemolyticus is a
serious disease in shrimp. It is essential that shrimp farmers on the east coast of the
Mekong Delta detect the disease as early as possible, because the mortality rate can

1 ih h 100%. Here, d machine learning to predict AHPND devel t based
Does screening PLs of families e e et s e e e
for |OW DO tole ra nCe h ave a ny Mau provinces. We initially hypothesized that the dependent variable, AHPND, was

affected by 31 independent variables, but ultimately used 15 key variables to train the

Va I u e aS a Se I eCtiO n too I ? models. Logistic regression, artificial neural network, decision tree, and K-nearest

neighbor analyses were performed, and the accuracy of the predictions was evaluated

Tools for

Genetic
selection

using hold-out and cross-validation tests. Logistic regression, as the most stable
algerithm, was thus used to predict AHPND outbreaks in shrimp farms.
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Project output Industry relevance
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GAV on other Tissue detection: no consistent impact of temperature with other tissues
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