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BACKGROUND STUDY DESIGN

- Monitoring biodiversity relies on effective tools to identify species * To compare results from eDNA surveys, we selected 10 streams
where the teleost community is monitored by electrofishing by LUKE:

5 locations In Uusimaa, 4 in Central Finland, and 1 in Pirkanmaa

 Environmental DNA (eDNA) may be an efficient way to detect species

(Yao et al. 2022), especially for cryptic taxa and/or in environments
that are difficult to sample At each stream, we (1) surveyed for sponges (and collected a sample

from sponges Iif they were present) and collected a (2) water sample

 As eDNA degrades in the environment, this method may provide (Fig. 2, 3) and (3) sediment sample from 3 different locations.

'snapshot’ of the site's biodiversity unless large volumes of the B | _ |
sample (e.g. air, water) are collected The teleost communities that are estimated at each site using eDNA

(sponge, water, sediment) will be compared with those estimated

SPONGES MAY SAMPLE eDNA? by electrofishing.

* Freshwater sponges (Spongillida: Demospongiae) (Fig. 1) comprise RESEARCH QUESTIONS

some 240 known species that inhabit natural and artificial substrates | . | .
in continental waters (except Antarctica). *  Will eDNA methods detect a similar community composition as

. _ _ _ electrofishing? If not, what taxa are overlooked?
Sponges are efficient filter feeders that collect particles from their

aguatic environment. Which type of sample of eDNA sample is most efficient at detecting

. . most species within the teleost community?
Teleost eDNA has been recovered from marine sponges (Mariani et

al. 2019
) HYPOTHESIS

GENERAL AIM » A broader range of teleost taxa can better be detected by eDNA from
sponges due to the greater amount of water filtered by sponges

* To determine whether freshwater sponges by filtering potentially large compared with filter and/or a sediment sample.

volumes of water can act as 'natural eDNA samplers'
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Fi. 1 e amples Fig. 3. Filter filled with Fig. 4. MinlON nanopore sequencing device.
sponge Spongilla lacustris. pass through a filter to collect ~ DNA/RNA Shield to
Fig. 2 & 3 credits: Sinikka Tikkanen Particles /eDNA. preserve eDNA.

METHODS PRELIMINARY RESULTS

* eDNA extracted from sponge samples (QIAGEN DNeasy PowerSoll Sponge distribution is variable, with sponges found in 5 of the 10 study
Pro Kit) streams and at 10 sites

Amplicon sequencing of Tele02 and MiFish primer pairs that amplify an Of the 540 sponge colonies found, 500 (93%) occurred In just 2 streams

ca. 170 bp region of the 12S locus (Duarte et al. 2018; Miya et al. 2015) Preliminary amplicon sequencing uncovered teleost eDNA from sponge
Sequencing on MinlON nanopore sequencing device (Fig. 4). samples — for perch (Perca fluviatilis) and roach (Rutilus rutilus) (Fig. 5).

ldentity of amplicons examined against a custom database of teleost The primer pair Tele02 yielded teleost sequences (but MiFish amplified
mitochondrial DNA sequences (from NCBI) (Fig. 5). other, non-target taxa) — further PCR optimisation Is required

Score Expect Identities Gaps Strand Score Expect Identities Gaps Strand

2‘20-b|ts(243) 4e-52 182/210(87%) 13/210(6%) Plus/Minus 358:blt5(396) 6e-94 216/223(97%) ;/223(2%) Plus/Plus CO N C I_ U S I O N S & F U T U R E D I R E CTI O N S

Query 107 GGGGTATGTAATACCCAGTTATGA--GTGGCTT-CATAGATCCAGGG-CTATAAAGCCGC 162 Query CGGTAAAACTCGTGCCAGCCACCGCGGTTAAACGAGAGGCCCTAGTTAATAATACACGGC 155
NOURNUN ST (0wt ) g o O 110 D ] (0 LOLLEERELEELE R R E et e e e et eir il

Sbjct 632 GGGGTATCTAAT-CCCAGTTTGTATCGTAGCTTTCGTGGGTTCAGGGGCTATAAAGCCAC 574 Sbjct CGGTAAAACTCGTGCCAGCCACCGCGGTTAAACGAGAGGCCCTAGTTAATAATACACGGC 292 ° Freshwater SpOﬂgeS can Collect eDNA from teleOStS and thus Offer a

Query 163 TT-CGTGGTTGAACTTCTTACCTTCGGATGCGTATAAACGACTCTGAAGGTGTTCGGCTT 221 Query GTAAAGGGTGGT TAAGGGAAGCACAATAATAAAGCCAAATGGCCCTTTGGCTGTCATACG 215
L LLELELECEEEL LR Ee e ety e LRLEER R iy LEPRELELEEEEL R R e e e e e e e e e et eitiin

Sbjct 573 THTCCTGGTTRAACTTCTTACCITCOGATGORTAT-AMCAGLTCTCAAGGTGTTCRECTT 515 sbjct S TAAAC LT CCTTAALLGAAGCACAATAATAAAGCCARATGRCCLTTTGRLTLTCATACS . 352 possible way for monitoring diversity of stream ecosystems

Query 222 TAGTATTGT-ATTAATCTTAACCACGCACTTTACGCCGATGTCTATCAACTTCGGGCCTG 280 Query CTTGTACGGTGTCCGAAGCCCAATATACGAAAGTAGCT TTAATAAAGCCCACCTGA-CCC 274
LELELRREL FREEERRR et LeRer e ee e e eed it L LD RERRREE LR e e e e e e eiiin 1l

Sbjct 514 TAGTATTGTCTTTAATCTTAACCACG--CTTTACGCCGATGTCTATCAACTT-GGGCCTC 458 Sbjct CTTCTA-GGTGTCCGAAGCCCAATATACGAAAGTAGCTTTAATAAAGCCCACCTGACCCC 411 Amp“con SequenC|ng pnmers need to be Opt|m|sed for eﬂ:eC“Ve

Query 281 TC--CTAACCGCGGTGGCTGGCACGAGTTT 38 Query 5 ACGAAAGCTGAGAAACAAACTAGGGATTAAATA--CCACTATG 315

cosee a5y Hera MUIIHITITTTIL cosce a1z ALTITTTITTE T AT TOTHT biodiversity detection (maximise percent reads from target taxa)

Fig. 5. BLAST identification of reads from MinlON (amplicon sequences of Analyse other eDNA samples (water, sediment) to quantify possible

eDNA from freshwater sponge samples) against perch and roach 12S loci limitations and biases of different eDNA protocols compared with
electrofishing
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