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Genetic tools for Ecosystem health Assessment in the North Sea
region (GEANS)

EU Interreg North Sea Region project
Started in March 2019 — will end in June 2023

Budget: € 3.3 million (50% own contribution)
9 partners

Website: https://northsearegion.eu/geans

or: https://geans.eu

u @GEANS _Interreg

Objective: GEANS strives to implement DNA-based tools in routine monitoring
programs in support of policy and decision making concerning ecosystem health.
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https://northsearegion.eu/geans
https://geans.eu/

Why GEANS?

Sustainable use and management of the North Sea = grand challenge!

= Fast and accurate monitoring needed!
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Ecosystem health indicators
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Bulk versus environmental DNA

Bulk DNA environmental DNA - eDNA

Bulk DNA is DNA extracted from Environmental DNA (eDNA)
the tissue of specimens that have  is organismal DNA (bacteria, viruses,
been separated from the plankton) or extra-organismal DNA

sediment/water/substrate by (skin cells, eggs and sperms, faeces, )
sieving, decantation and manual that can be found in the environment.
sorting.

-

Focus on free DNA, cells and

Definition

Focus on the (large) animal small floating organisms
Effort to collect a sample High (trawls, grabs, corers,..) Low (water, sediment,..)
DNA concentration High Low
Geographical precision GPS location Range (water) to location (sediment)
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Barcodmg versus metabarcoding
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Slngle species Mlxed

DNA extraction ﬂ
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Prlmer palr PCR amplification Prlmer pair

Amplified ———F—7-—=__
products e

ﬂ Sequencing ﬂ

seql ATGGCGTGGTGTT
q2 ATGGCGTCCTGTT

5691 ATGGCGTGGTGTT Sequences €3 ATG

\'Comparison/

Reference Species A
library Species B

Species C
Species A /TaxonomiN

assignment

Source: Corell & Rodrigues-Ezpeleta - 2014

Barcoding:

* Single species

= Identification of species OR creating reference sequence

Metabarcoding:
* Multiple species

=> Bijodiversity and community structure
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GEANS goals

e Set-up of a reliable and open-source macrobenthic DNA reference library

 Harmonisation and consolidation of metabarcoding approach across NS
countries

* Real time pilot studies for validation of genetic tools and methods

* in close cooperation with (local) managers, policy makers and involved
stakeholders

* Transnational co-operation will create synergies and assure
comparability
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GEANS Project overview
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Stakeholder input

WP 3
DNA Reference
Sequence Library

WP 4
Harmonisation and
consolidation of genetic
protocols and tools

WP 5 & 7 Pilots

Hard bottom/ARMS
Soft bottom

NIS in harbours
eDNA

Translation of
science into
products




Pilots are @ the heart of GEANS

* Goals:
* Investigate effectiveness of DNA-based methods for different monitoring questions
 Remove barriers for implementation
e Establish harmonized protocols for DNA-based monitoring

* Four ‘sensu lato’ pilots — often comparison conventional with DNA-based methods

* Mostly steered through stakeholders and/or in parallel with existing conventional monitoring programs

WPS5 - bulk DNA WP7 - eDNA

Soft-Bottom Hard-Bottom
Substrate
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Cost and time efficiency

1. Soft sediment EIA sand extraction (Belgian NS)
Cost and time tracking in: 2. NIS harbor Ostend
3.

Soft-bottom LTER monitoring (Norderney, GE)

DNA-based analysis (bulk

L3
metabarcoding)
Amplicons Rawsequences  Identificaion
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1. 2,7h—271 € [sample
2. 11,25h —369 €/sample
3. 19h/sample

1. 1,5h—198€/sample
2. 1h-157€/sample
3. 2,3h/sample

DNA-based ID on average
75% faster
&
42% cheaper
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WP3 Reference library

Hard-Bottom Nansl i 10us eDNA

species in pilot areas = target list for reference
library (+/- 800 macrobenthic species)

collection
l data

tissue
sample H Web accessible
I - specimen data
l amplification and barcode

4 = . ) T
== <,_’ visual identification

specimen
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= =
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Pilot list supplemented with existing vouchered
barcodes => expanding list to +/-1000 species

Example: Microprotopus maculatus (Norman, 1867)

GEANS00142 - Genetic tools for Ecosystem health Assessment in the North Sea nu
region [GEANS]

Geansoots2 QUIEED ¥ Specimen Details

& Taxonomy 1
Phylum: |

|1 Barcode Index Numbers

Type:
Max Divergence in BIN:
Distance to NN: 207

Q@ Collection Data
Country:  North Sea Collector:
Province/state: Date Collected:  09.5ep 2019
Region/County: Date Accuracy:
sector: Time Collected:
Exact Site Site Code:  Ney12(3)
Lat/Lon: Habitat:
Flevation: Sampling Protocol coise
Elevation Accuracy: Coord. Source:
Dapth: Coord. Accuracy lilustrative Barcode
Depth Accuracy:
Collection E D: i o
i 0010 N0 A O 0 00 00 OO 00O MO 0T O OO A0 01 MR

Collection Notes:  Gear: Van veen Grab

Sequence Metadata
Genbane Acession

[
Seauence Ruasie

Q Map

Mocify Sequence:

Idertify Sequence
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WP3 Reference library

Dataset - DS-GEANST GEANS Reference Library

2

Specimens

PN

3699

Specimens
GPS: 3458 / 3699

Country: 3663 /3699
.

Images: 2721/3699
I

Barcode Compliant:
GEEE  2640/3699

Sequences
COI-5P: 3695/3699 ~
-
165: 30/3699
|
185: 120/3699
q
CYTB: 1/3699
|
S Species
]

700

ND4: Species
( 285-D9-D10:

]
coll: .

Sequences

385/

Coll:

ND2:

2/700

1/700

1/700

1/700

Descriptors

Codes:

Title:

Description:

Data Summary

GEANS Reference

Library Countries ¢ North Sea

Invertebrate benthic (Top 5) (2573)

species included in the * Netherlands

GEANS Reference (588)

Library e United Kingdom
(228)

*  Germany (207)
e 25 Others (83)
Taxonomy

Arthropoda (phylum): 1710
Mollusca (phylum): 964
Echinodermata (phylum): 399
Annelida (phylum): 338
Cnidaria (phylum): 136

@ Chordata (phylum): 63
Bryozoa (phylum): 42
7 others (phylum): 47
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WP4 — Protocols and tools

:21 March 2020 | Accopted: 28 July 2020

Review of existing methods and
potential biases soscins ssue

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

Luna M. van der Loos | Reindert Nijland

further testing and finetuning in our different pilots

Metabarcoding and Metagenomics 5: e71107
Research Article 7 e

Towards harmonization of DNA metabarcoding
for monitoring marine macrobenthos: the effect
of technical replicates and pooled DNA
extractions on species detection

Annelies De Backer, Bart Ampe, Sara Maes, Jan Wittoeck, Willem Waegeman, K
Hostens, Sofie Deryck

& frontiers
in Marine Science

Detection of Macrobenthos Species
With Metabarcoding Is Consistent in
Bulk DNA but Dependent on Body
Size and Sclerotization in eDNA From
the Ethanol Preservative

Sofie Derycke'?*, Sara Maes’, Laure Van den Bulcke', Joran Vanhollebeke’,
Jan Wittoeck’, Hans Hillewaert', Bart Ampe?, Annelies Haegeman?*, Kris Hostens' and
Annelies De Backer'

Molecular Standard Operating
Procedure (MSOP)

for
Marine Biodiversity Observation network for genetic
monitoring of hard-bottom communities
(ARMS-MBON)

https://www.geans.eu/outreach/reports
https://www.geans.eu/protocols
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WP6 — Compilation and integ
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https://www.geans.eu/

WP6 — Decision support tree

1Ler ll.:'.'s
North Sea Region

Integration of knowledge gained from other & "7 %
WPs

Help on choosing best workflow for

monitoring/management question m<
Work in progress

* |If you have ideas/specific needs, let us know and \m<

we will try to include them
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THANK YOU!
QUESTIONS?
REMARKS? SUGGESTIONS?

CONTACT US

annelies.debacker@ilvo.vlaanderen.be
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WP4 — Quality assurance of soft sediment protocol

 Same 4 samples processed @different labs using the exact same protocol to test reproducibility

e Patterns are highly similar! => protocol = reliable!
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