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Esityksen sisallys

» Lyhyt yleiskatsaus molekyylibiologisiin seurantamenetelmiin
« Menetelmien nykytila, mahdollisuudet ja haasteet

* Menetelmien kayttdonotto Suomessa — mitd seuraavaksi?
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Mita eDNA on?
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« Elididen ymparoivadn ympdristoon levittdmad DNA:ta
* Nayftteet kerdtddn vedestd, maaperdstd, lumesta tai ilmasta




Mita eDNA on?

/-Muunloisia naytteita:

« Kudos- ja ulostendytteet ym. -
lajinfunnistuksen varmistaminen, IgjinsisQinen
populaatiorakenne tai geneettinen
MonNIMUOTOISUUS

* YhteisO- tai bulkkindytteet (esim. erilaisilla
pyydyksillQ)

« DNA:n sijaan tai lisaksi menetelmien perusteena
voi olla RNA, jolloin saadaan tietoa iimentyvistd )

ngeneis’rd 0
0

« Elididen ymparoivadn ympdristoon levittdmad DNA:ta e
* Nayftteet kerdtddn vedestd, maaperdstd, lumesta tai ilmasta




Erilaisia lahestymistapoja
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Metabacoding identifies multiple Single species PCR including quantitative
species in a sample, but may be (qPCR) digital (dPCR) is generally quicker,
complex to interpret. cheaper, but limited to identification of a

single target organism.

Figure 1. Metabarcoding and single species PCR are common eDNA analytic
methods.
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Erilaisia lahestymistapoja

e Biologinen
Vesisto naytteenotto

Jh
<

Vesindyte

oA
s
DNA- eristys & PCR

Suodatus

RO

DNA- eristys & PCR Metabarcoding

ﬁf\w\- % #

LAHDE: Vesitalous 5/2017 Molekyylibiologiset menetelmit tuovat uusia
mahdollisuuksia vesien tilan seurantaan.

Morfologinen
maaritys

Referenssitietokanta
Viivakoodit
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Naytteenoton
suunnittelu ot

Collect depth profiles when
lakes are stratifiod

- w mm m w  m m ww ww e ww wm wm e we e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

Collect samples to inclide
the influence of tributaries
and other features of the network

Collect sub-samples across the river width where possible

A practical guide to
DNA-based methods

for biodiversity
assessment Gl i

transect from the shore

Lotic (River)
i T i Y i i e s

Collect depth profijes 1o ensure
detection within each zone

=

O Suggested sampling point N " Water mixing

Marine




eDNA:n kulkeutuminen ja hajoaminen

« eDNA voi kulkeutua yli kymmenesta kilometrista (purot) jpa 100 kilometriin (suuret joet)

« eDNA:n hajoaminen riippuu useista fysiokemiallisista ja biologisista tekijoista

« Mm. l[ampdtila, UV, pH, ionit ja mikrobiaktiivisuus Pawloski et al. 2020
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Menetelmien
nykytila,
mahdollisuudet ja
haasteet
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A) International status of implementation (excluding Finland)

Menetelmia on |

GMO | 14%
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NBSAP objective by
2035

Possibilities offered
by MoMM

Challenges /
limitations of MoMM

CONSERVATION

Threat status

The level of threat to
species and habitats is
no longer increasing.

Improved detection of
threatened species by
eDNA-based targeted
monitoring (e.g. from
water, soil, sediment,
air, stomach contents,
honey). Sampling
feasible also for citizen
scientists without
taxonomic expertise.
Delimitation of
populations of closely
related species
Detection of
hybridization

Limited information on
species abundance
Indirect observation
(DNA transported e.g.
by water or air)

Gaps in reference
sequence libraries

Protection and
restoration

The coverage of protected
areas has reached 30%,
one third of which is
strictly protected.
Restoration measures
cover 15% of degraded
habitats.

* Assessment of the
impact of restoration
using DNA-based
community compaosition
(taxonomy-
based/taxonomy-free)
or presence of indicator
species.

+» Representative
sampling (high local
variability in soil; DNA
transported e.g. by
water or air)

« Sufficient reference
data needed to
establish DNA-based
habitat quality
measures.

SUSTAINABLE USE

Species

Populations of declined
indicator species groups
of different habitats have
increased [20%].

* Monitoring of some
poorly detectable
groups feasible only
with MoMM

« eDMNA-based targeted
monitoring of indicator
species. Sampling
feasible also for citizen
scientists without
taxonomic expertise.

= Cost-efficient
monitoring of whole
communities (incl.
estimates of relative
abundances) based
on metabarcoding

« Comparability of
MoMM-based and
traditional abundance
data

« Standardized methods
crucial for reliable and
consistent monitoring

Habitats

The quantity and

quality of habitats un-
der land use pressure
have increased [10%].

* Assessment of
habitat quality using
DNA-based
community composi-
tion e.g. in soil, water
or air (taxonomy-
based/taxonomy-
free).

* Assessment of
habitat quality by
DNA-based detection
of indicator species
and groups
(e.q. microbes, fungi).

* Assessment of
habitat quality based
on gene expression
(eRNA)

* Representative
sampling (high local
variability in soil; DNA
transported e.g. by
water or air)

» Sufficient reference
data needed to
establish MoMM-
based habitat quality
measures.

Ecosystem functioning

The capacity of
ecosystems to provide
central ecosystem
services has improved
[10%].

+ [nference of functional

composition: DNA-
based community
composition and trait
data

Assessment of
ecosystem functioning
based on gene
expression (eRNA)

Representative
sampling (high local
variability in soil; DNA
transported e.g. by
water or air)

Sufficient reference
data needed to
establish MoMM-based
measures for
ecosystem functioning.

GENES

Genetic diversity

Genetic diversity has not
decreased (effective
population sizes of species
have not decreased).

= Monitoring genetic
diversity of target
species (key/umbrella
species, threatened
species)

= Estimation of effective
vs. census population
size

» Delimitation of
populations within
species [ assessing
population structure

« Estimating genetic
diversity is by necessity
species specific, and
therefore significant
investments are needed
to increase the number
of species with sufficient
genomic knowledge



NEBSAP objective by
2035

FPossibilities offered
by MoMM

Challenges /
limitations of MoMM

wal ja/tai aarimmaisen monimuotoisten elidryhmien

o seuranta

=i« Kokonaisten elioyhteisOjen kustannustehokas
"o seuranta

.0 * Elinympariston filan seuranta elioston

5P seuranta
o, RNA -2 ekosysteemien toiminnan seuranta

CONSERVATION SUSTAINABLE USE

Protection and

Threat status Species Habitats Ecosystem functioning

restoration

The level g
species
no lon

Yhteenveto mahdollisuuksista:

Uhanalaisten lajien tarkempi havaitseminen
mv e Vaikeasti havaittavien, huonosti tunnettujen

perusteella (myos ilman lgjintunnistusta)
« Kohdelgjien geneettisen monimuotoisuuden

EoladUnsT DTNA-Ddaseu ESlALITESNT IvILHNTINT= S alad TSI IVl M—baSEd
habitat quality based habitat quality measures for
measures. measures. ecosystem functioning.

GENES

Genetic diversity

Genetic diversity has not
decreased (effective
population sizes of species
have not decreased).

« Monitoring genetic
diversity of target
species (key/umbrella
species, threatened
species)

» Estimation of effective
vs. census population
size

« Delimitation of
populations within
species / assessing
population structure

« Estimating genetic
diversity is by necessity
species specific, and
therefare significant
investments are needed
to increase the number
of species with sufficient
genomic knowledge



Tarkeimmat haasteet: rahoitus, osaaminen,
standardien puute

LisGksi: referenssikirjastot, runsaustiedon saaminen, aineiston ja tulosten tulkinta

Reference libraries, sequence identification, taxonomic ground work
Knowledge and know-how 1

Standardization

Representative sampling and interpretation of results-

Determining relative and absolute abundance

Data management and availability 1

Limiting laboratory infrastructure

Methods need to be adapted to each new group and sample type
Costs

Comparability of new and old methods 1

Automatisation infrastructure and know-how

Resistance to change

Limits of DNA data (individual age, size, condition etc. not covered) |
Choosing the right method for each question |

Underdeveloped market

Sufficient sequencing depth

New indicator development

DNA decay

Continuity of taxonomic expertise

Contamination risk 1

Funding

Laboratory infrastructure

Analytical service providers
Know-how or trained personnel
Bioinformatics methods and pipelines
Sequence libraries

IT infrastructure

Cost of analysis (e.g. sequencing)
Lack of European method standards
Other, please specify:
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Species/group System Methods Stage Conducted by

[ ) [ ] [ ] [ ] Viruses terrestrial, eDMA metabarcoding, QP CR, Filot THL, SYKE, FMI,
freshwater, eRMA (water, air, wastewater, Luke, universities
I I I I marine ticks, fungi, plants, insects)

Bactera temrestrial, eDMA metabarcoding, P CR Pilot Luke, SYKE, FMI,
freshwater, (soil, water, air, wastewater, THL, RV, universities
marine ticks)

Endophytic microbes terrestrial eDMNA metabarcoding of Pilot Luke

bacteria and fungi within plant
tiszues
Benthic diatoms freshwater  eDMA (bicfilm} metsbarcoding  Pilot SYKE [ Swedish
Univ. of Agricultural
Sciences
Phytoplankton freshwater, =DMA metabarcoding Pilot SYHKE
L ] L ] L] 'R ] - L] 'R ] L] "N ] manne
° Tutkl musta Ja kehltysta kalkllla ym parlston Liverworts terestrisl  Bulk DMA metabarcoding Pilot Univ. Turku, MH,
SYKE

seurantaa tekevilla laitoksilla = | mbercodrometsgenones || |

(airbome pollem)

.. . . . . . . Fungi terestrial, eDMA . . Filot Luke, EIYKE...FMI.
* Rutiinikaytossa yksittaisilla lajeilla i e i e
4 . . . Freshwater pear musss| freshwater eDMA + specific PCR Pilot Univ. Jyvaskyla, MH
EM
populaatioiden levinneisyyden/rakenteen & T
ma.cl_'uimrertebra‘tes marine. _ ]
r n n Soil invertebrates l.erre'5tr!al eDMNA metabarcoding . F'!|I::it Lul.ce .
seurannassa oty | el o A i i e
= = (EM) genome re-sequencing (long-
« Majavat, lohet, susi m
Moble crayfish (EM), signal freshwater e=DMNA + dPCR Pilot LI:.IkE, Univ. Eastern
° Laaj am |tta| Se m p | a m etaV| |Vak00d au kse e n gﬂﬂ?:i:rﬁin {VU). Balic freshwater, An array of 220k SNPs Routine El:ill:'i.n:elﬁinki. Luke
salmon (W) marine

Fish freshwater, eDMA +gPCR, eDMA Pilat Luke, MMM

perustuvat pilottihankkeita kaynnissa el

{coastal)
Comman frog, moor frog freshwater eDMA +gPCR Pilot Luke, Luocmus, MMB

[ J KaSVI p I an kto n , e I al n p I an kto n , : I[.g;:ier white fronted goose  freshwater eDMNA + Sanger sequencing Pilot Eirllj':hi;ﬁ:lLLlFE. MH,
- nn " B Bats terestrial DOMA from feces + Filot Luomus
pohjaelaimet (GeMeKa & eDNA- «
*  Brown bear (NT) terestrial DMA from feces + B8 Single Forthcom Luke
- Mucleotide Polymonphism ing pilot
monitor)
European beaver (NT), terrestrial eDMA (wood chips) + PCR Routine Luke
- . - . Canadian beaver (lAS) ASSAYS
Euro n kynx terestrial DMA from feces + B8 SMP Forthcom Luke
« Metsien niveljalkaiset =
. . White-tailed deer (|AS) terrestrial DOMA from feces + Filot Luke
ja sienet (NFI-BIODIV) P
Wolf (EN} and wolf-dog terrestrial DMA from feces/urine + 86 Routine Luke
hybrids SMP panel 2022-
@R | kU LU m | aro Walverine (EN) temrestrial 14 microsatellites and miDMA  Pilot Univ. Oulu, Luke

control region (579 bp)
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Kasviplankionin
eDNA-seurannalle ohjeet
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Molekyylibiologiset menetelmat osaksi
rutiiniseurantaa

« DNA-menetelmat ovat valttamattomia kattavamman biodiversiteettiseurannan mahdollistamiseksi
 Eivat kuitenkaan korvaa perinteisia menetelmia!

« "Siirtymaaikana” tarvitaan entista laajamittaisempaa ja koordinoidumpaa kehitystyota seka
standardointia

National transition phase

New age of blologlcal monitoring

mmmmm

New wave of «  eDNA hub * Routine MoMM * Internationally
testing and launched * MoMM standardized
piloting projects *  National data supporting methods
*  Permanent management national * Operational
working group system biodiversity modelling framework Suomen ympéristékeskus
established operational strategy L’:Itearl?;‘"g EO and () o Emvironmment Insttute
0



Miten menetelmien kaytoonottoa

PY oo oo oo seveLopment OLBALS
ollaan edistamassa? [ [ I8
- . . | &

* Ympariston seurannan strategian toimeenpano (FIMON) %

— eDNA-menetelmat mukana Science Summit at UNGA77

13-30 September 2022

* Kansallinen eDNA-ideointitiimi jatkaa toimintaansa
(tiina.laamanen(at)syke.fi)

e Kansainvalinen standardointityd etenee

 eDNA-sivusto FEO-portaaliin — tietoa menetelmista,
projekteista, palveluntarjoajista

FEO

 DNA-pohjaisen biodiversiteettidatan tiedonhallintaa

kehitetaan mm. FinBIF-projektissa LAJ I F I
L1}

e Kv-datastandardi olemassa ja kaytossa GBIF- SUOMEN, LAJITIETSHEARIS
FINLANDS ARTDATACENTER

Ja OBlS_‘UetokannO'Ssa FINNISH BIODIVERSITY INFO FACILITY. - e
144765206 = 45591,

observations ' species collections



Kiitos muille eDNA-tiekartan kirjoittajille:

Kristian Meissner, Terhi Iso-Touru, Aapo Kahilainen, Sirpa Lehtinen, Katileena Lohtander-Buckbee, Henrik Nygard, Taina
Pennanen, Marja Ruohonen-Lehto, Padivi Sirkia, Sanna Suikkanen, Mikko Tolkkinen, Eeva Vainio, Sannakajsa Velmala,
Kristiina Vuorio and Petteri Vihervaara

Linkkeja:

eDNA-tiekartta: http://hdl.handle.net/10138/342992
Yleistajuinen lentolehtinen: hitp://hdl.handle.net/10138/345765
Kasviplanktonohjeet: hitp://hdl.handle.net/10138/351131
SSUNGA-tyopajan asiantuntijoiden kannanotto http://hdl.handle.net/10138/350750

Jos sinulla heraa kysyttavaa, tavoitat meidat:
tiina.laamanen(at)syke.fi, veera.norros(at)syke.fi & kristian meissner(at)syke.fi
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