GEANS products helping to improve molecular marine
environmental monitoring in the North Sea region
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Target species for the GEANS reference library

First Key list : targeted 802 species (96 NIS species)

found in monitoring stations of GEANS partners. In-house sequence
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Lab workflow

Selection of the barcode marker

The mitochondrial
genome

658 bp
(Folmer region)

DNA extraction and amplification

BARCODE OF LIFE DATA SYSTEM
I

Pagurus bernhardus (Linnaeus, 1758)

Pycnogonum litorale (Strom, 1762)

SEANALYTICS AR

<~Cefas A i xlblptes 7 interi €y

£ :
3 North Sea Region

nE

Naturalls

SEMCKENBERG R WADERINDEN ey =
& universite: P, s VLIZ s e _\l

trung  EUROFEAM UNION



GEANS barcode reference library in BOLD

Example: Pagurus bernhardus (Linnaeus, 1758)
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Curation workflow

» over 4500 sequences were curated =

» over 4000 sequences were validagéd sorresponding-té
over 700 species

Field collections

collection of voucher M

specimens and associated data records.

£y
Morphological analysis
specimen identification using
morphological characters and

_taking specimen images
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Publish :

BOLD dataset (doi)
GenBank records
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GEANS barcode reference library in BOLD

Dataset — DS-GEANS1 GEANS Reference Library

* 4005 specimens S R €
e 712 species (743 BINs)
* 15 Phyla

* 4005 COI sequences

BARCODE OF LIFE DATA SYSTEM

EXPLORE THE DATA

Taxonomy

Specimens Sequences
4005 4250
9 GPS: speamens 3703/ 4005 COI-5P: seduences 4005/4005
O .

Arthropoda (phylum): 1879

Q Country: 3967 / 4005 ;65: 138/4005 Mollusca {phylum): 1081
Echinodermata (phylum): 405
@ Images: 2885 / 4005 :35. 105/4005 Annelida {phylum): 359
Cnidaria (phylum): 135
Barcode Compliant: 2831/ 4005 285: 1/4005
|H|||H|| S { Chordata (phylum): 61
285-D9-D10: 1/4005 Bryozoa (phylum): 36

8 others (phylum): 49

http://www.boldsystems.org/index.php/Public_SearchTerms?query=DS-GEANSI1
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GEANS barcode reference library

Original list (A): 802 species

Expanded list (B): 1017 species
B.
A. "

= Key list species with barcode = Missng species

= Species with voucher = Species with barcode

= Key list species with barcode = Missng species = Species with voucher

DNA barcode coverage for marine macroinvertebrate species occurring in North Sea in the original key list (A) and in the
expanded list (B).
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GEANS barcode reference library

Barcode in GEANS library B Species in North Sea
712/2229 species
Priapulida | 1/1 15 Phyla

Porifera - 4/41

Platyelminthes | 2/2

Phoronida | 1/1
Nemertea l 5/17

Mollusca j N

Barcode coverage of marine macrobenthic species
Entoprocta | 1/1

of the North Sea in the GEANS DNA reference
__ library. Numbers on bars refer to the species
Cnidaria - EIEE barcoded in comparison to the North Sea species.

Chordata | [l 18/53
Chaetognatha | 1/1

Bryozoa | |G 13/166
Brachiopoda | 0/3

Athropoda 0 I 51648
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Number of species

Echinodermata | - 42175
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GEANS barcode reference library

Take home message:

* Reference libraries are critical for the implementation of DNA-based environmental assessments

e Currently GEANS Reference Library holds 4005 COIl sequences belonging to 712 species (743 BINs),
of which 69 NIS, covering 32% of the North Sea macrobenthos and continues to grow. A barcode for
89 species found in the North Sea was given for the first time.

e The GEANS reference library is the first curated DNA-library covering all the spectrum of
macrobenthic animals in the North Sea that includes validated sequences compared within and
across research institutes.

 This DNA-library supports the implementation of fast, cost-efficient and reliable DNA-based
identifications and subsequently environmental health assessments in the North Sea.
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All output available on: www.geans.eu
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http://www.geans.eu/

Protocols https://www.geans.eu/protocols
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https://www.geans.eu/protocols

Quality assurance of soft sediment protocol

Ecological Indicators 150 (2023) 110207

Contents lists available at ScienceDirect L ey
Ecological Indicators

journal homepage: www.elsevier.com/locate/ecolind

Original Articles

Ghuck far

DNA metabarcoding on repeat: Sequencing data of marine macrobenthos g
are reproducible and robust across labs and protocols

Laure Van den Bulcke ™" , Annelies De Backer”, Jan Wittoeck °, Kevin Beentjes “ Sara Maes ",
Magdalini Christodoulou ™", Pedro Martinez Arbizu ", Rumakanta Sapkota ®,
Berry Van der Hoorn %, Anne Winding °, Kris Hostens °, Sofie Derycke **

* Flanders Research Instinunte for Agriculmure, Fisheries and Food - Marine Research, Jocobsenstroar 1, 8400 Oostende, Belgium

® Senckenberg am Meer, German Centre for Marine Biodiversity Research, Siidstrand 44, 26382 Wilhelmshaven, Germany

® University of Ghent, Department of Biology - Marine Biology Research Group, Krijgslagn 281, 9000 Gent, Belgium

4 Naturalis Biodiversity Center, Darwinweg 2, 2333 CR Leiden, The Netherlands

® Aarhus University, Department of Environmental Science, Frederikshorgvej 399, 4000 Roskilde, Denmark

. University of Ghent, Departiment of Data Analysis and Mathematical Modelling - Knowledge-based Systems Research Group, Coupure Links 653, 9000 Gent, Belgium
¥ Inholland University of Applied Sciences, Landscape and Environment Management, Rotterdamseweg 141, 2628 AL Delf, The Netherlands

" 00 Landes-Kultur GmbH, Biologiezentrum, Johann-Wilkelm-Klein-Strajie 73, 4040 Linz, Austria
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ompilation and integration of info and results
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https://www.geans.eu/

Articles, Reports & Publications
/

|: Home > Qutreach > Articles, Reports & Publications

Pul

Peer-reviewed publications

ons

e Biases in bulk: DNA mefabarcoding of marine communities and the methodology involved

e A Marine Biodiversity Observation Network for Generic Monitoring of Hard-Bottom Communitif_

e Detection of Macrobenthos Species With Metabarcoding_Is Consistent in Bulk DNA but Depended
Mal From the Ethanol Preservative

e tnvironmental DNA Monitoring_of Biodiversity Hotspots in Danish Marine Waters

e Towards harmonization of DNA metabarcoding_for monitoring_ marine macrobenthos: the effec

extractions on species detection
e Phvlonenaranhic <tuidy n<ina attonomons reet monitorino <trictures indicates fas<t ranne evn:




Decision support tool
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Environmental Impact
Assessment

* |Integration of all knowledge (EIA)
gained in GEANS

* Help on choosing best

Legislative/Biodiversity
WOrkﬂOW for _What are you monitoring
monitoring/management IRERESIECHnS
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http://www.geans.eu/

THANK YOU!
QUESTIONS?

CONTACT US

annelies.debacker@ilvo.vlaanderen.be
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