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= Research Centers

Linking of Chemical and Toxicological Fingerprints: A new method to
= Environmental Chemistry prioritize monitoring and regulation of pollutants in water.
and Physics
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= Analytical Chemistry

= Environmental Chemistry
= Environmental Toxicology

= Microbial Ecology and
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= Molecular Plant Biology
= Organismal Biology

= Plant Biochemistry

= Plant Glycobiology

= Plant and Soil Science Only a fraction of the toxicity (1-5%}) of whole wastewater samples can be
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Prioritization based on effect

WWTPs with person
equivalents between 13k
and 750k Gedved
Different industries in

catchment areas: :
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Phase 1: Screening

10 WWTP's
10 influent samples
40 effluent samples

¥

Phase 2: Optimisation

2 WWTP’s
50 influent samples
50 effluent samples

¥

Phase 3: Testing

2 WWTP’s
150 influent samples
450 effluent samples

\ 4

Phase 4: Validation

2 WWTP's
50 influent samples
200 effluent samples

Leader: Artur T Mielczarek (BIOFOS)
Co-Leader: Nikoline J Nielsen (PLEN)




Prioritization based on effect

Sample preparation

» Particle filtering

» Multi-layer solid phase extraction
» 500 times enrichment (2L to 4 mL)
» Final extract in MeOH

Chemical analysis

Chemical fingerprints of influent and
effluent water from WWTPs
Target and non-target chemical
fingerprinting methods

Bioanalysis

Data management and analysis

Processing of data for VEDA
Application of chemometric tools
for VEDA, causality, predictive
toxicity based on fingerprint

In vitro and in vivo test battery
Toxicity estimates for water samples
Estimation of unknown toxicity
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Assay library

In vitro reporter gene assays

 Aryl hydrocarbon receptor
* Nrf2 (Ox. Stress)
 Estrogen receptor

» Androgen receptor

In vitro cell toxicity and growth

« Human and animal cells
* Algae cell growth

- In vivo testing

» Daphnia neonate survival
* Nematode reproduction
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Observed toxicity
EC., = 20 REF
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AhR activity (% assay maximum)

al Protection  Home Advanced Search  Batch Search  Lists v Predictit Downloads

SEPA

TOXCAST: EPA ToxCast Screening Library

O Identifier substring search

Detal

Description: TOXCAST consists of the full st of chemicals having undergone some level of screening in EPA's ToxCast research program from 2007 to the present (last
updated 4/11/2017). The list includes all chemicals available for current Phase Il testing, s well as discontinued chemicals that undenwent limited screening in earlier
Phases | and Il of the ToxCast program. Discentinued chemicals includes those that were depleted and could not be reprocured (cost, availability), and those
discontinued for other reasons (e.g., limited solubility, instabiliy, volatility). TOXCAST also includes EPA's full, plated contribution of nearly 4000 unique chemicals to
the multi-federal agency Tox21 program (TOX215L). A publieation detailing the construction and composition of the ToxCast inventory (Richard et al, Chem. Res.
Toxicol. 2016) can be freely from: b 10.1021/acs.chemrestox. 6500135

Related sublists:
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Nrf2 (Reactive Oxygen Species) Nrf2-assay (n=20) * Between 5-30% toxicity explained by LC-target
30 r = No effect data
w Effect ’ * Caffeine contributes to most toxicity explained in
20 influents

10 * All tested at max REF=5 - effluents to be tested

at higher REFs

Influent/Before Effluent Blank
BIO

All WWTPs average Caffeine
concentration:

Influent 130 £ 32 ug/L
Effluent <1 ug/L

- On average, > 99% removal
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AhR-assay (aromatic compounds..)

AhR-assay (n=11)

30 ¢ 1 No effect
20 k I Effect
N I
0 _ 1
Influent/Before Effluent Blank
BIO

°  >99% of toxicity not explained by LC-target data
*  Waiting for GC-target analysis
*  Most active samples from Copenhagen WWTPs

ER-ago (n=20) AR-ago

= % TU explained ® % TU unknown
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Phase | — Toxic Units

Algae growth rate LANDAS

* Approx. 30% of samples active

Average 28% toxicity explained, but up to 70% in
some samples

= % TU Explained

R. subcapitata growth rate -2 traditionally used
= % TU unknown test, lots of data available for chemicals in our
target list — contributes to higher toxicity explained

* Clindamycin (antibiotic) and Terbutryn (herbicide)
contributing to most of toxicity

Clindamycin
Effluent average 35 ng/L

76% average removal




Nematode assay

Medium-throughput evaluation of chronic toxicity

effects of chemicals on the reproduction of C. elegans

Not sensitive to sex hormones

Sensitive to mutagenics

® 72 hours

Widely used in drug testing and biomedicine
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Concluding... @ =

Measured Predicted
Toxicity Toxicity
Statistical
Modelling _
Predicted
Measured Toxic
Chemicals Indicators

Structural Causal

f Models
— SO-PLS-PM
Targets screenln.g 1. Chemical fingerprints that
Non target screening allow us to predict toxicity?
€.9., Biodegradation- 2. Identifying causality > new
resistant chemicals chemicals that drive toxicity

Metabolites
... and lots of noise
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Acknowledging the
whole Vandalf team,

Thank you for your
attention!

Mafalda@plen.ku.dk
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