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• Harmful blooms continue to cause economic losses in prawn 
farming

• Monitoring of H. akashiwo relies on microscopy and visual 
identification of cells

• Current detection methods are labour intensive, need 
specialised staff and the limit of detection depends on visual 
identification

Heterosigma akashiwo



• Environmental pathogen detection is a tool for early warning using 
environmental DNA 

The opportunity
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Bass et al., 2023



• Develop a molecular assay based on qPCR and environmental DNA 
framework to monitor H. akashiwo

-qPCR assay

-Passive collection of DNA (lab experiment)

- Assay run on field-compatible qPCR machine 

-Point sampling at prawn farm passive collection of eDNA

Our solution



Marker for diagnostics:
-158 base pair fragment of the 28s rDNA gene (Engesmo et al., 2018)

Specificity was tested vs 11 coexisting non-target microalgae species

-122 bp mitochondrial Cytochrome C oxidase subunit I (COXI) gene  
(NeRC H.aka COXI)

 

qPCR assay for H. akashiwo



qPCR assay



qPCR assay

Efficiency of 99.6% (R2=0.994)



y= 0.823x + 1.764
R2 = 0.84

y= 0.979x + 0.651
R2 = 0.78

Assay validation for eDNA: DNA extraction
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Syringe filtration: DNA extraction from the filter membraneCentrifuge live cells: DNA extraction from cell pellet



Passive collection
• Direct submersion 

of materials into 
water

• Increased 
replication: cheaper, 
faster, simpler

• Suitable to use in 
remote settings

Pairing assay and passive collection of eDNA



Active filtration
• Standard method 

for DNA collection 
from water

• Pump a certain 
volume of water 
through a filter 
membrane

• Requires equipment 

Passive collection
• Direct submersion 

of materials into 
water

• Increased 
replication: cheaper, 
faster, simpler

• Suitable to use in 
remote settings

Pairing assay and passive collection of eDNA



Passive collection of H. akashiwo (lab experiment)

Understand the DNA 
capture efficiency of 
different materials: 
2 CSIRO- designed 
2 commercial

Active filtration 
method used: 
syringe filtration

6 cell concentrations:
200,000
100, 00
10,000
1, 000
100
10
0

With two exposure times: 5 min and 60 min



Passive collection of H. akashiwo DNA

Passive 
collection 
material 
types

CSIRO



Sample prep: 
Field DNA 
extraction

H. akashiwo specific 
test (NerC CoxI) 

Field-compatible qPCR equipment: biomeme system



• Passive collection of DNA from 
ponds and river low-input farm 
CSIRO Darwin

• Comparison of different 
membrane types

• Detection of H. akashiwo
• Used DNA yield, 16s rRNA and 

18s rRNA to compare capture 
efficiencies

Field sampling



Passive collection of DNA from ponds



Passive collection of DNA from ponds
16S rRNA gene target for bacterial communities



Passive collection of DNA from ponds
18S rRNA gene target for eukaryotes communities



H. akashiwo detection only in river samples

CT values

Active filtration 28

Active filtration (syringe) 25.7

Settlement 30

Passive collection (NY) 15.88

H. Akashiwo was not detected in repeated sampling throughout one production 
cycle at a low-input prawn farm

NeRC H.aka COXI assay



To take away
• NeRC H.aka COXI assay showed high specificity and sensitivity

• The assay was effectively used in a framework of passive collection 
of DNA and can be paired with field-compatible qPCR machine 
(Biomeme Franklin)

• CSIRO-designed subtract membrane was more efficient at passively 
capturing DNA from H. akashiwo compared to 4 other materials



Thank you
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