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Next Generation Environmental Risk Assessment

Establishing enhanced
environmental
protection through
NexGen, mechanistic
based environmental risk
assessment.

SERS

Safety, Environmental
& Regulatory Science

Exposure

nm ADME (TK/TD)

Understand fate

and behaviour i

the environment

Estimate emissions

using spatially-

explicit models

Consider

processes

Effect (bioactivity)

Collate existing

n 2 ;
information

Generate NAMs-
based data to fill
data gaps

Evaluate toxicological
and taxonomical
coverage

----—-------—-1
--——----------‘

Safety
assessment
decision

BAS

Undenver

El%;’%%

i‘? ;



Key Objective Unilonil

» To develop an operating framework integrating all available information within
environmental safety assessment

» To conduct case-studies to test the framework and the suitability of mechanistic-based
information to support and strengthen current Environmental risk assessment practice
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This framework aims to create a tailored, integrated use of NAMs and accelerate their adoption, U 5
V\»LQWW

building confidence in their validity and utility for ERA and regulatory decision-making.
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3 Case studies to test the framework Undever

|, C h |Orpyr|fOS Assessment scoping (problem formulation and planning)
I. 17a-Ethynylestradiol (EE2) h 4

. Establishing the evidence
ll. Tebufenozide

regulatory information
» Data curation

« Collection of available scientific and ‘
* New data generation (if needed)

Uncertamty
characterization

» Generation of relevant PoDs
* QIVIVE transformations
« Data integration (quality, coverage, etc)

Characterize

the data

« Structured data collation (qualitatively
and quantitatively)

Synthetize
the data

« Identification of susceptible species \
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Chlorpyrifos (CPS)
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Susceptible Species Priority Pathways
0 0 - Species where all key pathway proteins are conserved - Pathway coverage >10%
Rat Mouse Zebrafish Nematode Fruitfly — Yeast Rat Mouse Zebrafish Nematode Fruitfly — Yeast - To be considered for expansion of tDOA for relevant AOPs - Molecular target found within highest scoring cluster

Lalone et al., 2016
Rivetti et al., 2023
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Chlorpyrifos (CPS)- AChE inhibitor (organophosphate)

v A total of 10131 bioactivity data points were extracted from available sources
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Chlorpyrifos (CPS)- AChE inhibitor (organophosphate)

v A total of 10131 bioactivity data points were extracted from available sources
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17a-Ethynylestradiol (EE2)- Oestrogen receptor agonist

v A total of 8004 bioactivity data points were extracted from available sources
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Tebufenozide- Ecdysone receptor agonist Uniloitt
v A total of 2129 bioactivity data points were extracted from available sources
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Extra slide- related topic

Undever

Is High-Throughput Transcriptomics protective of apical
endpoints?

IVIVE Models: BIONIC
POD Type: & BPAC © tPOD Cell Type: ® ZEM2S ® ZFL Source: © external-QIVIVE e internal
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Take-home messages T

O Evolutionary conservation of targets and toxicological responses are (mostly!) aligned, enabling
the identification of the species at risk;

d WOE approach combining conventional data with NAMs-based mechanistic information can be
protective for environmental safety;

0 NAM data shows protection across biology and chemical space;
d glVIVE is a corner stone to NAM-enabled safety assessment;

d Potential for harmonizing human health and environmental safety, encouraging synergies and
cross-development of NAMs for chemical assessment and regulatory decisions.
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