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What are effect-based tools ?

In vitro

Receptor- and
cell-based assays

Organism-based
biotests

In Vivo

p Technical report on aquatic
P iEmn e effect-based monitoring tools
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In situ
monitoring

Individuals,
Populations,
Communities

» Biomarkers;
» Pathology;
> Traits;

» Community
functioning.




What are effect-based tools ?

e.g. AhR/XRE Nuclear receptor reporter assay
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What are effect-based tools ?

e.g. Community tolerance assay

|

(1) Long-term exposure (weeks) to
concentration series of a toxicant
or at a polluted site
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(2) Short-term testing (1h)
to the addressed stressor
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How could they help in chemical prioritisation ?

Toxicokinetics mmp

Toxicity pathways

Inititiating/ Cellular
key event response
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Organ
response

H

Organism
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Adverse outcome pathways




How could they help in chemical prioritisation ?
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How could they help in chemical prioritisation ?

Biotrans- Reporter Cell-based Histo- in vivo Biotests Bioindicators

formation gene assays, pathology e.g. e.g.

assays, assays, e.g. e.g. Growth, Biomarkers

e.g. e.g. Stress Somatic reproduction, Traits,

EROD AR, ER, DR response index vitality PICT
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hd W Toxicity pathways hd v v

Cellular | Organ ] [Organism I [Population
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| key event ]—/

)
1 Identification of toxicant effect qualities
ll} Early detection of adverse effects

l» Linking chemical contamination and effect

l-} Assessment of ecological impact
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How could they help in mixture prioritisation ?

Drivers of
mixture
toxicity

Solution-
oriented
tools

EC COM 252.
2012 The
Priority Impact of combination
effects of
chemicals —
Chemical
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Priority mixtures -> prioritising samples
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Priority mixtures -> prioritising effects
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Impact of mixtures

| Key Cellular _ Population
event| —> response |— Organism | response
I Key |— response
Mixture Svent : Cellular | F;ggu(l)antlsc;n Community
components 1Key — |esponse b response
event Organism 1
. ganis
|Key | — Cellular |_,| response Population
“levent response response
Adverse outcome pathways
Key event detectors: Organism Biological quality element
arylhydrocarbon receptor,  bioassays: observations:
anti-estrogen, Algae, Fish - biomarkers
anti-androgen, Daphnids; Invertebrates — traits
anti-glucocorticoid, Fish; Algae — community
anti-thyroid, Frog tolerance
acetylcholinesterase,
mutagenicity,
stress-response nuclear
receptors,
functional adaptive stress
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Candidate RBSPs

Drivers of mixture toxicity

peaks/chemicals
multivariate analysis, virtual EDA correlated with

effects

i multi-endpoint chemical screening _ _
o (eco)toxicological (target, suspect, non- chemicals with
- screening target) great PEC/PNEC
chemicals
mass balance approach (TEQ, TU) explaining
significant
fractions of
effects
site-endpoint specific toxicol. _ »
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Science Fiction

We target

» Characterisation of priority mixtures;
»Assessment of mixture impact;

> ldentification of drivers of mixture
toxicity,

» Solution-oriented monitoring
using effect-based tools.
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Cell-free bioassays
sAcetylcholinesterase (AChE) inhibition

Cellular bioassays

#Ecoli stress Res assay
#Yeast mutant screen
sAmes/Ames fluctuation assay
sMutatox
«GR CALUX, AhR CALUX (CAFLUX)
#CellSensor p53RE-bla HCT-116
#AREC32 gene reporter assay
+CellSensor nfkappaB-bla THP1
*GH3-TRE (T-Screen)
«ER/AR MELN cell line
«/FL-zfERa/p2 cell line
+MDA-kB2 (AR) cell line
*AR/ERa/GR/PR/TRB cell lines
*PPARa/PR/RARa/RXRa cell lines
. . N R al] |

Whole organism bioassays

sChlamydomonas reinhardtii
sDaphnia magna

«Zebrafish embryos

+cyp19alb-GFP transgenic zebrafish
embryo assay

«THbZIP-GFP amphibian thyroid assay




Toxicokinetics  Toxicodynamics
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Impact of mixtures
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