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In vitro optimization of a quantitative molecular 
assay for detection of extracellular DNA (eDNA) 
from Atlantic salmon (Salmo salar L.)

1Background

•  Optimize quantitative molecular assay and methods for detection of 
extracellular DNAfrom Atlantic Salmon in environmental samples 
- Real-time qPCR vs. ddPCR.

• Atlantic salmon (Salmo salar L.) is ecologically, culturally and economic important 
and knowledge of habitat and distribution of salmon (e.g. spawning and hatching 
area) is vital for conservation and management purposes (Atikson 2018).
• Use of environmental DNA (extracellular DNA; eDNA) represent a technique
that is harmless to fish compared to traditional survey methods (e.g. electro fishing).
• Species-specific assays targeting Atlantic salmon DNA (mitochondrial DNA 
cytochromecytochrome c oxidase gene; COI) is available for PCR tests (Atkinson, S et al. 2018), but 
optimization to maximize specificity and efficiency is required (Taberlet, P et al. 2018).
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•  Absolute DNA quantification without external calibration  
(Hindson et al 2011).

• Target DNA is distributed into droplets  (20 000) - replicate reactions.

• Less affected by inhibitory factors from eDNA samples, less chances of 
false negatives (Mauvisseau et al 2019).

•  Droplets contain independent PCR reactions.
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• Progress of reaction is monitored after each cycle (Hindson et al 2011).

• Compares sample to a standard to obtain quantitative information 
(Pinheiro et al. 2012).

• Possible to be used in field through BioMeme technology.

3results

Figure 1 - Detection limit of the Atlantic salmon specific PCR assay in Real-time qPCR runs. The
vertical axis represents cycle quantification value (Cq). A) Efficiency to the assay. Serial dilution 
with DNA from Atlantic salmon (o = standard curve, x = Salmon sample) shows high efficiency and
precision for Cq values ≤ 34. B) Specie-specificity of the assay. Serial dilution with DNA from
 salmon (o, x) and other freshwater fish species (x) as listed in 2 Methodology. Starting amounts of 
DNA template was equal for all species (10 ng/µl). The figure shows the assay is
highhighly specie-specific for Atlantic salmon at Cq values ≤ 34. 
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conclusions
• The PCR assay is suitable for eDNA detection of Atlantic salmon 
with use of both qPCR and ddPCR methods.
• The assay shows a high sensitivity with a limit of detection in qPCR 
tests (Cq 34) that correspond to a DNA concentration of 32 ng/L.  
• The assay also proved to be highly specie-specific to Atlantic salmon 
in qPCR tests for Cq ≤ 34. That is, Cq values > 34 may represent false 
positive in lakes and rivers with other fish species than salmon.  
• The ass• The assay tested with ddPCR show similar sensitivity as qPCR, 
but ddPCR is more specie-specific with less risk for false positives. 

Figure 2 - Specie-specific test using ddPCR. DNA from Atlantic salmon (green) amplified at 
significant higher level compared to DNA from other fish species (black). Positive results are 
droplets above the red threshold line. Droplets below this threshold line are negative (no 
amplification).
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4What comes next?
• Applying assay and methods for water samples from rivers and lakes to 
map habitats of Atlantic salmon.
• Transfering the assay to the BioMeme platform (biomeme.com) for 
in situ tests.
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