ccosE

EUROPEAN COOPERATION
IN SCIENCE AND TECHNOLOGY

Welcome to DNAqua-Net'’s

stakeholder workshop series

March 12th 2021

University of Duisburg-Essen
Chair of COST Action DNAqua-Net @dnaquanet u




We trust genetic methods in various sectors of our life
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What about biodiversity
assessment and
biomonitoring?



The European version of the obvious back in 2015/2016

MoU: ,Advance the application of DNA-based
tools for biodiversity assessments & develop
a roadmap to include these in standardized
bioassessments of aquatic ecosystems in
Europe and beyond.”
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The European version of the obvious back in 2015/2016

MoU: ,Advance the application of DNA-based tools for biodiversity assessments & develop a roadmap
to include these in standardized bioassessments of aquatic ecosystems in Europe and beyond.”

THIS IS NOT ONLY A RESEARCH QUESTION,;
COLLABORATION BETWEEN ACADEMIA &
APPLICATION EXTREMELY IMPORTANT!

EU COST Action DNAqua-Net (2016 — 2021)




DNAqgua-Net’s vision

From research to application

* Between 400 & 600 members

* 49 countries

* >100 publications & stakeholder reports

* >50 exchanges, ~50 meetings / round tables




General Options

Sampling

MORPHOLOGY

Sample preparation

Species identification
and quantification

Index
calculation

Pawlowski et al. (2018)

DNA extraction, PCR
amplification and
sequencing

ST

Data filtering and
analysis
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DNA-based
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Contents lists avadable at ScienceDirect

Science of the Total Environment

AND MANY

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

Review
DNA barcode reference libraries for the monitoring of aquatic biota in
Europe: Gap-analysis and recommendations for future work

Hannah Weigand *, Arne J. Beermann ®, Fedor Ciampor ¢, Filipe 0. Costa *¢, Zoltin Csabai ', Sofia Duarte ¢,
Matthias F. Geiger ¥, Michat Grabowski ", " Frédéric Rimet ' , Bjorn Rulik ¥, Malin Strand’, Nikolaus Szucsich k
Alexander M. Wel;,.m(l b Fn(lle Wlllassen ﬁ()ha A Wyler‘“ Av,nex Bnuthe/ Angel Bnr)a

Zuzana Cmmpm()v e e T B et T @ e P
Piotr Gadawski "
Lujza Keresztes ", F.
Daniela Maric Pfan
Marcos A.L Teixeir.

Contents lists available at ScienceDirect

Water Research

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

for DNA-based identification into ecological )

the European Water Framework Directive =
A practlcal gmde to
J.lwan Jones ©,

DNA-based methods for s sy
. . . . & . A
biodiversity assessment - Patricia Mer g

Contents lists available at ScienceDirect

Science of the Total Environment

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

Review

The future of biotic indices in the ecogenomic era: Integrating (e)DNA
metabarcoding in biological assessment of aquatic ecosystems
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bioRxiv preprint doi: https:/idoi.org/10.1101/2021.03.07.434272; this version posted March 8, 2021, The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is
made available under aCC-BY-NC 4.0 International license.
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bva-Mar

Revision and annotation of DNA barcode records for marine invertebrates: report of the
8" iBOL conference hackathon

Adriana E. Radulovici'", Pedro E. Vieira®’, Sofia Duarte®*, Marcos A. L. Teixeira™’, LuisaM. ¥
S. Borges*, Bruce Deagle®, Sanna Majaneva®’, Niamh Redmond®, Jessica A. Schultz'®, Filipe
0. Costa®**
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Where are the general/specific challenges?

Concept

sample / storage conditions
(e.g. preservation liquid, inhibitors)

new taxonomic / community information primer bias / PCR stochasticity
(e.g. terrestrial eDNA, gut content)

abundance / biomass / copy-number

unrepresentative sampling

misidentifications
(e.g. wrong references, shared barcodes)

Vs. presence-absence data
new reference conditions @ reference database development

non-corresponding taxonomy

® new metri
= etrics (e.g. between reference list and results)

new 'units' to quantify biodiversity costs
new technical language knowledge transfer

more complex / integrative settings legislative requirements
(e.g. abundance data, intercalibration)

Leese et al. (2018)



Comparability?

» Especially for deep
rivers and lakes — better
species representation
using eDNA

* |n particular benthic fish
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Pont et al. 2018 Sampled Locations




Abundance sometimes not of prime importance

Lakes (n:354)[’

B Cc

Rivers (n=507): | Channels (n=9

RESEARCH ARTICLE

Analysis of 13,312 benthic invertebrate
samples from German streams reveals minor
deviations in ecological status class between
abundance and presence/absence data

Dominik Buchner'®, Arne J. Beermann'?, Alex Laini®, Peter Rolauffs®, Simon Vitecek%®,

Daniel Hering*, Florian Leese 2% *
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Baillet et al. (2018)




eDNA can reflect fish abundance / biomass in ponds!

(A) New Lake (B) Now Lake

e IBIMBMG

Metabarcoding & Metagenomics

Research Article 3

Read counts from environmental DNA (eDNA) metabarcoding
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Average read counts

reflect fish abundance and biomass in drained ponds

. Cristina Di Muri’, Lori Lawson Handley’, Colin W. Bean?, Jianlong Li Graeme Peirson®,
Graham S. Sellers!, Kerry Walsh®, Hayley V. Watson’, Ian J. Winfield’, Bernd Hinfling’

10'%  10° 10** 10

Biomass (kg)

: See also Ushio et al. 2019; Doi et al. (mult. ref),
ol 00005 Li et al. (2020), Hanfling et al. (2016); Pont et al.
(2018, 2020)




How comparable are the data?

DNA barcode reference database

Morphology Taxonomy DNA barcode
=) Species 1 FaLZarg
afif = Species 2 AL
il e, Species 3 Farzavd

Quality index

Taxa

Very good
Good

sp. 1

sp. 2

Moderate
sp. 3

sp. 4 A Poor
sp. 5 Bad

O O
Biofilm Total DNA Barcode PCR High-Throughput Bioinformatics Taxonomic Ecological status

sampling extraction amplification Sequencing treatments list (species) (quality indices)

Vasselon et al. 2019, MBMG




How comparable are the data?

* Fast, simple, cheap in application, robust & reproducible data to in form on pressures
* Few ring tests — standardisation needed, but results promising
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* 18 labsin 15 countries participated in diatom ring test Source: V. Vasselon



How reliable are the data?

* Fast, simple, cheap in application, robust & reproducible data to in form on pressures

Ecological assessment using IPS diatom index Calculation of z-score using Lake and River IPS scores
* IPS quality scores calculated using OMNIDIA 6 * calculated for each participant:z=(x—pn) /o
* evaluates how far a participant result is from the mean

Z-score

|z-score| < 2.0 SERBEEGI
2.0 < |z-score| < 3.0 SUESIRELIE

|z-score| 2 3.0 unsatisfactory

Q3 - Variability observed on IPS score is Q3 - Ring test successful for PCR
satisfactory (max diff. = 0.7 point) no participant considered unsatisfactory

Source: V. Vasselon



How reliable are the data?

* Fish eDNA metabarcoding
comparison

* 6 very different workflows
and labs

* Very consistent results
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Co-designed validation studies are important now!

Metabarcoding for use in Nordic
routine aquatic biomonitoring

- a validation study

£ Nordic Council
of Ministers

ANDNAne —

b VALIDATION.

Financed by SURVEY 4 COM

Nordic Council of
Ministers




Infrastructure — DIY, or rely on public infrastructure

* Data storage

* Data processing D) * emENCE £LOUD
* Taxonomic assignment

» Ecological analysis / index calculation
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Advancing biodiversity science through DNA-based species identification.
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Knowledge Transfer — consensus building!

A practical guide to
DNA-based methods for
blodlver5|ty assessment

https://dnagua.net
https://dnaguahub.eu

o M, Bl | B, | Bouches
a VG riaefing, B Lesse, I Machier, £ w-v AR
>, P Seymour. M Thalnger, B Taeugon, M

m

- DNAqua-Net WG3; Appearing soon! Pawlowski et al. 2020: Available in 3 languages!


https://dnaqua.net/
https://dnaquahub.eu/
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Sustainable management of
aquatic ecosystems
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Aims

EUROPE
Better

* Present the state-of-the-art of DNA and eDNA-based tools

* Discuss details (reference databases, quantification, taxonomic
assignment, costs) for the purpose of routine monitoring

* Link actors in the field at national level

* Where do you see use of the methods in your country?
* What are main obstacles for the uptake of the methods?

—> Please perform in the survey



