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Evaluation of eDNA primers for
coastal UK marine mammal species
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+ Evaluate the most effective eDNA analysis method (metabarcoding versus single species assays)
» Understand the effectiveness of open-source metabarcoding primer sets
» Understand which of the primers is most effective for conducting eDNA studies of UK coastal marine mammal species
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All three targeted assays performed as expected against true positive tissue
and faecal samples, but performed poorly against eDNA samples. gPCR for
harbour porpoise amplified all target species, so a Sanger method was used.
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The metataxonomic assays had a wide range of performance, ranging from

Ceto2 detecting no species, to MarVer3 detecting 19 unique mammal
species, including all three target species.
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The metataxonomic assays showed more promising results than the targeted
assays for detecting marine mammals in eDNA samples.

Targeted assays: Based on the poor performance we consider that none of
the targeted assays'23 used in this study would currently be suitable for use
in eDNA studies for marine mammal monitoring.

Metataxonomic assays: Ceto2, MiMammal and MiFish did not detect the
target species. The MarVer1 assay® identified the greatest number of
amplicon sequence variants of species (ASV*), however MarVer3
outperformed MarVer1 for marine mammals.

MarVer3 returned more unigue mammal ASVs (N=19, incl. 6 ASVs for seals
identified to Family and 4 ASVs for harbour porpoise identified to Species),
compared to MarVer1 (ASV N=9, incl. 2 ASVs for seals identified to Family).

*ASVs (amplicon sequence variants): the unique DNA sequences from each
genetic locus. These matched to a reference database in order to identify
which species they came from. ASVs also give a detailed picture of DNA
sequence diversity within the sample.

All targeted assays"22 performed as
expected against tissue / faecal samples,
but poorly against eDNA samples.
Metabarcoding had varying results.

The and assays are
considered the most promising assays
for use in the monitoring of UK coastal
marine mammals using eDNA
techniques, with MarVer3 outperforming
MarVer1.

More extensive validation studies are
needed to confirm the performance of
these metataxonomic assays in a range of
marine environments and against a wider
range of marine mammal species.

Positive control samples were kindly donated by the UK Cetacean Strandings Investigation Programme and RSPCA East Winch Wildlife Centre.
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