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Effects assessment of freshwater contaminants with D. magna

Background & Methods

D. magna are a sensitive environmental surrogate for aquatic pollutants assessment, with protocols available for
acute, chronic, behavioral and mechanistic endpoints. Also bioaccumulation and trophic transfer of pollutants via
green algae can be assessed.
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Acute D. magna immobilisation test shows comparable
Flame retardant TBBPA affects the Exposure to advanced materials (Boronitrite sensitivity in a miniaturised approach (¥ ), reducing
mobility of D. magna. nanotubes) affect the feeding rate of D. magna. sample volumes, increasing throughput.
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D. magna internalize microplastic
particles, quantification of uptake?
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Molecular tools to assess microbial diversity and functions

Background & Methods

Microbial freshwater communities (biofilms) host a diversity of phyla, such
as microalgae (blue), bacteria/Archaea (green) and fungi (white) that share a
habitat on submerged surfaces embedded in extracellular polymeric
substance (red). Thanks to their metabolic diversity, biofilms serve several
key functions for the ecosystem such as primary production, nutrient
(re)cycling or the degradation of natural and anthropogenic chemicals.
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A diagnostic high-throughput algae test for effect-based monitoring

Background & Method

For Effect-based monitoring the assessment of the phytotoxic potential of environmental contaminants is
essential. We developed and apply a multi-endpoint high-throughput method applicable for single substances,
environmental samples (water and extracts) and technical mixtures like plastic leachates.

The Diagnostic Algae Test (DAT) used synchronized cultures (24h) of the Chlorophyte Scenedesmus vacuolatus in
a 96 well-plate format to derive dose-dependent responses on apical (growth) and physiological endpoints
(photosynthesis).
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Case study: Assessing the phytotoxicity of agricultural run-off in small streams -
the KGM (Kleingewassermonitoring) - project

Aim: Analyze the potential and effects of agricultural run-off on the Biological Quality Element ‘Phyto’ in Germany
Hypothesis: Agricultural streams are exposed to high toxicity resulting in shift in biofilm (diatom) communities

Key Results: LAB-approach: Effect based monitoring mmmm==) Field-approach: Community structure of biofilms
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Study design: A: DAT revealed a high toxic potential for alga esp. for A: NMDS based on 4008 diatom ASVs reveals
* 64 sites across Germany photosynthesis = dominance of herbicides clear separation of sites with low TUs
* 116 samples (water extract) B: Iceberg modelling could explain 30% of effect based on B: IndVal analysis reveals 48 diatom species
* Metabarcoding of 60 biofilms 109 pesticides associated with high TUs

=» High phytotoxicity of agricultural run-off but high portion of effects remains unexplained
=» High risk for primary producers in agricultural streams with shifts in communities in the BQE ‘Phyto’
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Periphyton responses under a Multiple Stressor Framework

Background & Methods

Freshwater ecosystems face combined stress like antibiotics pollution and heat waves. Periphyton, a key
microbial biofilm sustaining aquatic ecosystem functions like primary production, is vulnerable to these pressures.
Functional omics, dose—response modelling and the Stress-Induced Community Tolerance (SICT) approach are
combined to link molecular stress traits with phenotypic responses and to define resilience thresholds under
multiple stressors.

Multiple stressor exposure

Field sampling in microcosms

Multi-Endpoint Effect assessment

» SICT endpoint (Stress-induced community tolerance)

- Photosynthesis activity
Protein synthesis and gross primary productivity

» Structural and functional changes analysis
- Community composition

- Antibiotic resistance genes (ARGs) quantification
- Metabolic pathways (metabolomics)

- Pigments analysis

Research: Combined effects of heat waves and antibiotic exposure on periphyton

Research Question: Do climate-related stressors (heat) alter the sensitivity of periphyton communities?

Hypothesis: During long-term exposure (4 weeks), realistic heat waves (from 20 to 25 °C) alter periphyton
tolerance to antibiotics (Erythromycin), affecting the functions and structure of these microbial communities

Key Result

* Assessment of periphyton photosynthetic activity after the long-term exposure experiment, during a short-
term re-exposure (24h) along a long-gradient design of Erythromycin

=» induced community tolerance after combined exposure to heat and antibiotics
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From the laboratory to the field — the Lymnaea stagnalis test
battery for assessing acute, chronic and transgenerational toxicity

Background & Methods

Lymnaea stagnalis is a common freshwater snail, serving the ecosystem as grazer and food source. The snail has
become an attractive model organism in developmental biology and (eco)toxicology. It is easy to breed, has a high
reproduction rate, and, as it is not subject to animal welfare regulations, the various life stages (embryo, juvenile,
adult) offer the opportunity to perform acute and chronic toxicity assays up to transgenerational tests.

Life stages:

Embryo: Acute toxicity test
- the Snail Embryo Test (SNET)

> Screening tool for acute toxicity

Adult: Reproduction test

Field monitoring @u
» Chronic toxicity assessment (OECD 243) o = V“\xh;"
> Duration: 28 days
i v 9 = N > Endpoints: Endpoints:
» Mortality

»Duration: 14 days - \ \ I\

» Feeding rate

» Behavior MOBICOS or in-situ caging experiments at

point sources, e.g. Waste Water Treatment
Plants (Silsted, Harz)
(in planning)

N » Reproduction —» pigmentation, shell size, hatching, heart

» Mortality rate)

Case study: From Plastic Additives to Ecological Hazard: The effects of

Tetrabromobisphenol A (TBBPA) on Lymnaea stagnalis

Introduction

« TBBPA is a widely used flame retardant, prominent substitute of Polybrominated Diphenyl Esters (PBDEs)

* high log KOW(5.9) -> persistent, bioaccumulative and toxic substance ?

* ecotoxicological effect is largely unknown
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Summary & Conclusion

 TBBPA affected reprodution and behaviour (data not shown) and toxicity was observed in the next generation (F1) of exposed adults.
 Embryo’s from unexposed adults (analysed by SNET) showed similar toxicity after acute exposure to TBBPA.
» Transfer of TBBPA via generations and uptake from the exposure solution may result in similar exposome in embryo’s.

-> Chemical analysis of internal concentration (Alexander Bohme, Dep. Expo currently running).
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