
Effects assessment of freshwater contaminants with D. magna
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Research Spotlights

Feeding Rate Assay Biomarker Assessment

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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Background & Methods

Exposure to advanced materials (Boronitrite 
nanotubes) affect the feeding rate of D. magna.

Flame retardant TBBPA affects the 
mobility of D. magna.

D. magna internalize microplastic 
particles, quantification of uptake?

Acute D. magna immobilisation test shows comparable 
sensitivity in a miniaturised approach (▼), reducing 
sample volumes, increasing throughput.

Acute tests
• Immobilisation (OECD 202)
• Behavioural effects
• Biochemical effects
• Internalisation 

Chronic tests
• Reproduction/mortality (OECD 211)

• Growth

Acute Toxicity Assay
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Sub-chronic tests
• Pollutants trophic transfer
• bioaccumulation
• Feeding rate

Water solubility
US EPA acute EC50



Molecular tools to assess microbial diversity and functions

People & Projects 

References

Multiple Stressor Ecology (mStress) working group
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Background & Methods

Short read 
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Reads Contigs MAGsCommunity
Assembly
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Taxonomy

Genome

Metagenomic pipeline

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.

Research: The plastisphere - a novel functional entity in the oligotrophic ocean

Trillions of plastic particles have accumulated
in the oligotrophic ocean gyres, covered by
microbial biofilms (=plastisphere).

We examined the taxonomic and genomic
differences between the plastisphere and
the ambient plankton in different gyres
(North Atlantic & North Pacific Garbage
Patches).
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Taxonomy: The plastisphere is taxonomically distinct
from the plankton, yet similar across oceans, indicating
a high degree of functional redundancy.

Metagenomics: The plastisphere has bigger genomes, more nitrogen rich GC
content, a distinct functional fingerprint and pathways enhanced, that allow the
plastisphere to actively shape its nutrient supply, metabolize a broader range of
substrates and benefit from high light conditions (e.g. engage in
photoheterotrophy).
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Wir vereinen Fachwissen aus Biologie, Toxikologie, Chemie, Material- und Umweltwissenschaften, sowie der 

Nachhaltigkeitsbewertung.

dialog@materialneutral.info 
FKZ 03XP0583

https://materialneutral.info/  

Allgemein:
Begleitvorhaben der Material-Hub-Initiative “MaterialNeutral”

Betrachtung der Sicherheit von innovativen Materialien

Nachhaltigkeitsbetrachtung innovativer Materialien

Kommunikation für Projekte und Öffentlichkeit über unsere

Wissenbasis https://materialneutral.info

Für die geförderten Projekte:
Vernetzung (Workshops und Statuskonferenzen)

Öffentlichkeitsarbeit

Entwicklung geeigneter Nachhaltigkeitsindikatoren

Industrie- und Praxistransfer

Aufgaben und Ziele von MANTRA

Daten zu innovativen Materialien für Nachhaltigkeit und Transfer

Kontakt

Materialien für mehr Prozesseffizienz

projekt mantra

Das Team hinter MANTRA

In Modul 1 unterstützt MANTRA 15 F&E Projekte, die innovative 

Materialien für Katalyse und/oder Membranen entwickeln:

AmmoCatCoat

CARBO-DIOL 2.0

DisCO2very

ReLaKiKat

ReMAOlution

PerDemand

MyrRems

MeGaPho

https://materialneutral.info/forschung/projekte/

Helios

NanoKom

KeraRes

BETA

COBRA

i-KaMeRa

UltraPd

Entwicklung von Nachhaltigkeitsindikatoren

• 1. Workshop mit den Projekten (April 2025, 

Berlin)

• Clustern & Priorisieren der Workshop-

Ergebnisse

• Definition von Auswahlkriterien für 

Indikatoren

• Erstellung eines Basis-Sets an Indikatoren, 

optionale Erweiterungen

• Geplant: 2. Workshop (virtuell, 1. Quartal 

2026)

Unsere Aktivitäten

Neue Inhalte Webseite

• Grundlagentexte Katalyse, Membranen 

und Nachhaltigkeit

• FAQs & regelmäßige News

• Digitalisierung

• Neue Materialien

LinkedIn

• Vorstellung aller MANTRA-Teammitglieder

• Vorstellung aller Projekte

• Regelmäßige Updates

• Geplant: posts zu FAQs + Projekten aus 

Modul 2

Vernetzung MaterialDigital

• Gemeinsame Workshops zum PMD 

Datenportal (virtuell, März und Juni 

2025)

• Sprechstunden für Projekte zur 

Beratung

Tool für LCA und techno-ökonomische 

Analysen aus Prozesssimulationen

• Webinar zur Vorstellung des Tools

• Umsetzungsprojekte (in Planung)



A diagnostic high-throughput algae test for effect-based monitoring

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).

People & Projects
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Case study: Assessing the phytotoxicity of agricultural run-off in small streams -
the KGM (Kleingewässermonitoring) - project

Key Results:

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.

Multiple Stressor Ecology (mStress) working group
Department Ecotoxicology 

Background & Method

➔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’

Study design:
• 64 sites across Germany
• 116 samples (water extract)
• Metabarcoding of 60 biofilms

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

A: DAT revealed a high toxic potential for alga esp. for
photosynthesis➔ dominance of herbicides
B: Iceberg modelling could explain 30% of effect based on
109 pesticides

A.

B
.

A.

B.

LAB-approach: Effect based monitoring Field-approach: Community structure of biofilms

Chlorophyte 
Scenedesmus vacuolatus
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A: NMDS based on 4008 diatom ASVs reveals
clear separation of sites with low TUs
B: IndVal analysis reveals 48 diatom species
associated with high TUs
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People & Projects

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

Field sampling Multi-Endpoint Effect assessment

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

Key Result

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 Ecology (mStress) working group
Department Ecotoxicology 

Background & Methods

Multiple stressor exposure
in microcosms

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

➢ SICT endpoint (Stress-induced community tolerance)

➢ Structural and functional changes analysis
- Community composition
- Antibiotic resistance genes (ARGs) quantification 
- Metabolic pathways (metabolomics)
- Pigments analysis

- Photosynthesis activity
- Protein synthesis and gross primary productivity

Periphyton responses under a Multiple Stressor Framework

• 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 

Conditions :

- High ERY = 100 µg/L 
Erythromycin exposure 
for 4 weeks

- Heat = 25°C water 
temperature for 2 
weeks
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SICT (Stress-induced 
community tolerance): 
EC50 values of inhibition 
of photosynthetic activity  
of communities differing 
in pre-exposure to 
Erythromycin and heat

Short-term responses 
(24 h) to Erythromycin 
of periphyton pre-
exposed to heat and 
Erythromycin, 
individually and in 
combination 
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From the laboratory to the field – the Lymnaea stagnalis test 
battery for assessing acute, chronic and transgenerational toxicity

People & Projects

Case study: From Plastic Additives to Ecological Hazard: The effects of
Tetrabromobisphenol A (TBBPA) on Lymnaea stagnalis

Introduction

» altered reproduction

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.

Multiple Stressor Ecology (mStress) working group
Department Ecotoxicology 

Background & Methods

Life stages:

Key Results toxic parents « 
Offsprings of exposed
adults and acute exposed
embryos in the SNET
from unexposed adults
show similar toxicity.

TBBPA exposure reduces 
number of offsprings. At 
375 and 750 µg L-1 an 
induction was observed.

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 Böhme, Dep. Expo currently running).

Transgenerational test

Field monitoring

➢ Mortality

➢ Sublethal effects (malformations,  

pigmentation, shell size, hatching, heart 

rate)

Endpoints:

➢ Chronic toxicity assessment (OECD 243)  

➢ Duration: 28 days
➢ Screening tool for acute toxicity 

➢Duration: 14 days

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

➢ Feeding rate

➢ Behavior

➢ Reproduction

➢ Mortality

Endpoints:

MOBICOS or in-situ caging experiments at 
point sources, e.g. Waste Water Treatment 

Plants (Silsted, Harz)
(in planning)
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