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Purpose

Surveillance testing of imported commodity prawns 

To inform the “Review of the biosecurity risks of prawns imported 

from all countries for human consumption (the Prawn Review)”, the 

Department of Agriculture, Fisheries and Forestry (DAFF) contracted 

the ACDP Fish Diseases Laboratory (AFDL) to undertake targeted 

surveillance.

• Ninety batches of imported commodity prawns 
• each batch is 65 prawns, collected as 13 bags of 5 prawns  (n=1170)

• Tested for:
• Decapod iridescent virus 1 (DIV1)
• Covert mortality nodavirus (CMNV)
• Enterocytozoon hepatopenaei (EHP)



DIV1 listed by WOAH, CMNV and EHP are not

• DIV1 listed in the WOAH Aquatic Code but no Aquatic Manual chapter (draft 
for Member Country comment in WOAH AAHSC September 2023 meeting 
report
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Screening molecular tests used

Surveillance testing of imported commodity prawns 

• Decapod iridescent virus 1 (DIV1) 
• DIV1 Qiu et al. (2018) qPCR targeting the ATPase gene 
• DIV1 Qiu et al. (2020) qPCR targeting the major capsid protein gene

• Covert mortality nodavirus:
• CMNV Pooljun et al. (2016) qPCR assay, targeting the RNA-dependent RNA 

polymerase (RdRp) gene

• Enterocytozoon hepatopenaei (EHP)
• EHP Liu et al. (2018) qPCR targeting the 18S SSU ribosomal RNA gene
• AFDL EHP SWP qPCR (ACDP unpublished) targeting the SWP gene



Control tests used

• Plasmid positive controls (heterologous)
• Artificial probe (positive control contamination)
• FRDC 2014-002 (Moody et al. 2021)

• Housekeeping genes
• CSIRO Shrimp EF1 qPCR (Cowley et al. 2018)
• WOAH Decapod PCR (Lo et al. 1996)

• Negative extraction control
• Extraction reagents only

• No template control
• qPCR reagents only
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Testing undertaken

Surveillance testing of imported commodity prawns 

• 90 batches of prawns received between 15/12/2020 and 03/03/2021.

• 5850 prawns received with 1170 pooled tissue samples collected by biopsy 
punch over 3 months (starting in February).

• Nucleic acid was extracted in 24 plates after bead homogenisation of the 
samples.

• DIV1 testing consisted of >7000 PCR reactions (2 assays) on >110 PCR plates 
(February to May).

• EHP/CMNV testing consisting of >8500 PCR reactions (3 assays) (June to 
August).

• Two EHP conventional nested PCR assays were optimised and used to test 192 
samples (September to October).

• >300 amplicons were purified for ~700 nucleotide sequencing reactions (October).

• >7000 test results were entered and authorised in Sample Manager.

• Reporting: 164 interim reports and 90 final reports.



Results – screening tests

Surveillance testing of imported commodity prawns 

• Decapod iridescent virus 1 (DIV1) 
• All pools test negative (by both assays)

• Covert mortality nodavirus (CMNV)
• All pools test negative (by single assay)

• Enterocytozoon hepatopenaei (EHP)
• EHP Liu qPCR: 73 batches had at least one sample test positive and 3 batches had 

samples test indeterminate
• AFDL qPCR (ACDP unpublished): 64 batches had at least one sample test positive 

and 3 batches had samples test indeterminate
• Only 14 batches had all samples test negative with both EHP Liu qPCR and AFDL 

qPCR assays

• We knew there were specificity issues with the EHP Liu qPCR, which was why we 
developed the AFDL EHP qPCR (targets an EHP single gene region so specificity is 
increased but sensitivity is decreased)



Results – EHP
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Results – EHP
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Results – EHP confirmatory tests
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• 192 samples from 74 batches were tested by conventional PCR
• Tangprasittipap et al. (2013) nPCR: 178 amplicons
• Jaroenlak et al. (2016) nPCR: 161 amplicons

• Tangprasittipap et al. (2013) nPCR
• Of 178 amplicons, 168 shared 100% identity with each other and the EHP SE Asia 

reference sequence.
• The identity of the remaining 10 sequences from four batches could not be 

confirmed
• Assay known to have specificity issues

• Jaroenlak et al. (2016) nPCR
• All 161 amplicon sequences shared 100% identity with each other and the EHP SE 

Asia reference sequence



Results – EHP confirmatory tests
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Conventional 
PCR 

Species % Identity
(NCBI GenBank MEGABLAST Match)

Samples 
Confirmed

Batches 
Confirmed

EHP 
Tangprasittipap 
nPCR 

EHP
(SE Asia)

• 100% (i.e. KF362130.1 18S SSU rRNA, Thailand 2011, 
Penaeus vannamei)

168 65

Unknown 
1

• 91.74% with Nucleospora sp. (i.e. MN702766.1, 18S SSU 
rRNA, China 2019, Hippocampus erectus)

• 91.68% with Enterospora nucleophila (i.e. KF135645.1, 
18S SSU rRNA, Spain, Sparus aurata)

• 90.91% with Nucleospora salmonis (i.e. AF185992.1, 18S 
SSU rRNA, Canada, Oncorhynchus tshawytscha)

• 90.83% with EHP Southeast Asia (i.e. KF362130.1 18S 
SSU rRNA, Thailand 2011, Penaeus vannamei)  

9 4

Unknown 
2

• 88.89% with Enterospora nucleophila (i.e. KF135645.1, 
18S SSU rRNA, Spain, Sparus aurata)

• 87.31% with EHP Southeast Asia (i.e. KF362130.1 18S 
SSU rRNA, Thailand 2011, Penaeus vannamei)

1 1

EHP Jaroenlak 
SWP nPCR

EHP
(SE Asia)

• 100% (i.e. KX258197.1 Spore Wall Protein, Thailand 
2015, Penaeus vannamei)

160 65



Summary

• Tested 90 batches of prawns (n=1170) imported for human consumption

• All were test negative for DIV1

• All were test negative for CMNV

• 74 batches screened positive for EHP, (4 batches were not EHP)

• Results contributed to the “Review of the biosecurity risks of prawns imported 
from all countries for human consumption (the Prawn Review)”

• Testing contributed to improved capability at ACDP
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