From DNA to diagnostics

The potential of macroinvertebrate metabarcoding to diagnose stressors
and assess the effectiveness of restoration measures

Gea van der Lee (gea.vanderlee@wur.nl), Marcel Polling, Iris van der Laan & Ralf Verdonschot
Advancing our understanding of freshwater ecosystems with molecular approaches
13th Symposium for European Freshwater, Newcastle, 22 June 2023

WAGENINGEN

UNIWVERSITY & RESEARCH

BO-43-123-003



mailto:gea.vanderlee@wur.nl

Streams and rivers are under anthropogenic pressure
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Scale up monitoring to increase success rates of restoration projects

1. Diagnose limiting stressors at catchment 2. Assess the effectiveness of restoration
scale to plan restoration measures measures over longer time periods
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Morphological identification to species-level is time consuming and costly! é
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» DNA metabarcoding may overcome trade-off between number of samples and taxonomic resolution
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DNA metabarcoding can be used to determine degree of degradation “HHHHM
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Elbrecht et al. 2017, Fernéndez et al. 2019, e.g. flow velocity
Kuntke et al. 2020, Ji et al. 2022

Can DNA metabarcoding of macroinvertebrates be used for diagnostic purposes to
assess the effectiveness of restoration measures?
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Study area: stream restoration in the Run, the Netherlands
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Study design: comparison of three different methods of identification
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*Metabarcoding based on COI marker (Leray et al. 2013) & taxonomy assignment using BOLD (Buchner & Leese 2020)
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Results (1): identification of species using DNA-metabarcoding
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Coleoptera (water beetles)

Crustacea (crustaceans)

Diptera - chironomidae (non-biting midges)
Diptera — excl. chironomidae (flies)
Ephemeroptera (mayflies)

Heteroptera (true bugs)
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Hydrachnidae (water mites)
Molusca (snails/bivalves)
Odonata (dragonflies/damselflies)
Oligochaeta (worms)

Other insecta (insects)
Trichoptera (caddisflies)
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il DNA-bulk samples detected 230 species, representative for the community in the stream

@ Tl eDNA-water samples detected less species (160 species, mostly diptera)

*animals with exoskeleton shed less eDNA? eDNA settles in sediment? Effect of filter or primer set? (Gleason et al. 2021)
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Results (2): comparison of methods to diagnose effect stream restoration
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Morphology-bulk and DNA-bulk samples indicated better flow at restored section of the stream

eDNA-water samples did not distinguish differences in flow, as indicative species were not detected
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Conclusions

DNA metabarcoding of invertebrate bulk samples was a cost-effective method
to gain a complete picture of the species present at multiple sampling points,

which can facilitate diagnosing the effectiveness of restoration measures.
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