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Challenges of surveying marine ecosystem




Increasing human pressures,
declining taxonomic expertise

* Morphological identification methods
are laborious

* Require considerable taxonomic
expertise

e Often fail to identify cryptic species
* Or species at the larval stage

-

Risk to overlook or misidentify
non-indigenous, pathogen or indicator
species
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Opportunities of the eDNA analysis
with next-generation sequencing

High-throughput

Parallel sequencing

Millions of reads at once

MiSeq Illumina™ Technology

Low-cost sequencing

Mass sequencing

Multiplex capability

20U310S Padalu)s

 Multiple species detection
(DNA Metabarcoding)

by Viktor S. Poor



The consecutive stages of NIS
introduction
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1. NIS detection on a pathway: BW survey
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2. Early detection of NIS: biofilm study
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Diversity

5 Supergroups
22 Phyla
42 Classes
83 Families
96 Genera

46 Species
NIS

Ciona savignyi

NZ Inventories

( 31 genera
28 species

Never reported in NZ




3. Early detection of NIS: plankton study
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Species detected by metabarcoding

Annelida Polychaeta Marenzelleria viridis

>800 sequences found in all samples,
aligned with high confidence (>97%
identity, >95% coverage)




4. Detection of a target NIS from
plankton

Cerastoderma Dreissena Macoma Mytilus Rangia

Rangia cuneata — a recent
invasive species, abundant in
the Vistula lagoon and with
the potential to spread further

Marker sensitivity ~ 40ng/ul DNA




Location R. cuneata larvae
density, ind/m?3
Juodkrante Not detected
Nida Not detected
1 6791
3 3058
7 1168
9 1946
4 20262

Vistula Lagoon Sl pE’ — Baltic Sea

DMA product of R.cuneatanalul

g 7

Marker
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Summing up:

* Molecular techniques can assist in NIS detection
and surveillance

* They may help to overcome the issues with the
lack of taxonomic expertise

* They allows identification of cryptic life stages
(eggs or larvae), detection of rare and sparsely
distributed organisms

e Suitable for general biodiversity assessment,
detection of target organisms

* May help to obtain information necessary for
development of environmental quality metrics or
pressure indicators

BUT
 Comprehensive reference databases needed
: * Quantification should be elaborated
\ * Marker validation / application of multiple markers




Thank you!

Collaborators: Yaisel J. Borell, Jose L. Martinez, Deni Ribicic, Julia
Schmidt-Petersen, Anna Semenova, Jonathan Banks
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