PRECISION
-TOX —

RISK[:::]
HUNT3R

These projects have received funding
from the European Union’s Horizon 2020
research and innovation programme
under grant agreement

No. 963845 (ONTOX),

No. 965406 (PrecisionTox],

No. 964537 (RISK-HUNT3R)

This output reflects only the author’s
view and the Directorate-General for
Research and Innovation (DG RTD)

cannot be held responsible for any use
that may be made of the information
contained therein.

Open
Symposium

Author’s name: Bob van de Water

Author’s affiliation: Leiden University
Project: RISK-HUNT3R

Maastricht
The Netherlands

aspis-cluster.eu



RISK-HUNT3R toolbox for NGRA e

The Netherlands

RISK-HUNT3R
Testing Strategy

RISK-HUNT3R Toolbox

Exposure modelling Barrier models: 3D skin/lung/intestine First-pass models
From external ' @ New
: = C E — = v4 parameter Accurate
to internal onsctxpo Sy ; J b | \ pigdiction
consumer |exposure >.'.' C : ": - 4
exposure e = A ~=
[ Metabolite identification / Xenobiotic Transport PBK modeling
. metabolic clearance —
Metabolism / —e—]

Toxicokinetics & J I 5 g !i “apical \I“ s
‘“’!ﬂf—l Wy 22 | $basolateral B 1 =i

Structural modelling Reporter Phenotypic profiling Omics

L
>
(]
<
()]
E
T N
o
=
. Eff_eCt . . k ‘BM H llllllllll====§
identification —biomarker | GFP |— &
g D,
S
N
g [ Toxicogenomics  Adversity hypothesis  Human pathology Organ on a Chip
o o - anchoring . .
S : » % PSCd d MPS
T ey | ooy EFEE T e
S Quantification - TXG-MAPr Pathway intervention ‘? Q I I °
* ; ‘m ° °
- Tew )
\ ;
_ | Regulators &
qAOP ® Stakeholders
Integrated | Weight of Evidence ; :)\;)I\D/E_) hazard Outout Consensus:
NGRA = variabilgy | - safe exposure u pu NG RA
Uncertainty P
: framework




ADME

RoniR T (ASPIS
NGRA toolbox for ASPA

RISK-HUNT3R
Testing Strategy

%’ From external
T - et
<} to internal
2

(".XpOSLII'Q
3 Metaboli
§ & etabolism /
s Toxicokinetics

RISK-HUNT3R Toolbox

Barrier models: 3D skin/lung/intestine First-pass models

New (

parameter A Acouvaee e 3 = (=
prediction =

N

PBK modeling

Exposure modelling

ConsExpo L S

Metabolite identification / Xenobiotic Transport

metabolic clearance

Phenotypic profiling

Structural modelling Reporter

Effect ol VS)
identification @ e & | = s - —
[~ Toxicogenomics  Adversity hypothesis ~ Human pathology Organ on a Chip SR | @ @
. horil I | !
" oo e Yy i iPSC derived MPS | = == =
Adversity / s TP = i
Quantification gXG-MAPr A Pathway intervention 9 $/ gt e -
¢ g ..m \ 2 o o o o E - ————
- i i | | [
- , B =
Regulators & E
qAOP BESOD - hazard Stakeholders . B ‘
Integrated Weight of Evidence B I\ZVE Consensus: ===) & e
NGRA Human variability iVive S\ ©®Outputh - — "> = ===
Bconaint] - safe exposure NGRA l
. framework \

Ensure flexible and sustainable availability of NGRA toolbox components

i




European commission RH3R Innovation Radar | iyt

Market for cell-based technologies is projected to reach EUR 26.5 billion by 2028

> 25 RISK-HUNT3R innovations identified and described

4. Characterise the type of innovation

Other

New organisational method
New marketing method
Mew process

]
New service (except consulting services) I
New product
Consulting services
Significantly improved organisational method
Significantly improved marketing method
Significantly improved process
Significantly improved service (except... I

Significantly improved product
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Toxicokinetics
* |n silico model to predict cellular distribution of chemicals in in vitro test
systems (Certara)

* Primary human enterocytes for intestinal metabolism. (Uppsala
Univ/ScilifelLab)

Toxicodynamics - In silico

* MolCompass: Software for the Visual Analysis of QSAR/QSPR Models (Univ
Vienna)

« Chemical Effect Predictor: an in silico tool to predict health hazard of
chemicals (MedBioinformatics Solutions)
 ToxPHACTS - Hazard analysis and AOP driven read across (Univ Vienna)
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Toxicodynamics — HTTr in vitro

Cell Painting PLUS assay for increased specificity in MoA prediction (BfR)
CALUX-assay battery - MIE prediction (BDS)

ToxProfiler - Image based fluorescent reporter technology to quantify
chemically induced stress (Toxys)

IPSC fluorescent protein cell stress response reporter platform (Univ
Leiden)

HT Metabolomics for hepatoxicity hazard characterization (BASF)
TXG-MAPTr toolbox (Univ Leiden)
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ToxProfiler Sympoatamia

= Panel of seven fluorescent reporter cell lines cellular stress response pathways for MoA assessment

= Applications domains:

« Early-phase in vitro safety screening. "
. Early-phase ® ToxProFiLER
«  Weight-of-evidence approach. il

* Mechanistic interpretation of in vivo toxicity.

Oxidative stress  Cell cycle stress ER stress lon stress Protein stress Inflammation Mitochondrial toxicity
SRXN1 ICAM1 Glu/Gal switch

. o
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Qualitative and quantitative interpretation of toxicogenomics data for mechanism-supported NGRA
» Hazard identification and characterization

» AOP mapping
> Transcrip tional POD Web-based interactive application
» Automated reports
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Toxicodynamics — Advanced testing

« Expanded read-outs for H295R steroidogenesis assay (BDS)

« hiPSC multicellular liver organoids (KU Leuven)

* hiPSC-based kidney models for kidney injury assessment (Free Univ
Amsterdam)

 Integrated Liver-Kidney Microperfusion System Using iPSC-Derived
Cells from a Single Donor (Free Univ Amsterdam/TissUse)

« Test method for modulation of neuroinflammation using iPSC-derived
human microglia (Univ Konstanz)

Integrated assessment — Quantitative Systems Toxicology
* A Quantitative Systems Toxicology Predictive Framework for
Mitochondrial Toxicity (Certara)
* Quantitative Adverse Outcome Pathway (gAOP) for Liver Injury Leading
to Fibrosis Following Chemical Insult (Certara) n
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Method documentation
 ToxTemp Web-accessible template and database for the documentation of
In vitro methods (Univ Konstanz)

Data integration and safety assessment

« Web-accessible dashboard for supporting the practical use of Next
Generation Risk Assessment workflows (ASPA-assist) (UPF)

* An Uncertainty Framework for Chemical Safety Assessment Using the
ASPA Implementation (Univ Lund)

 Knowledge Infrastructure for Next Generation Risk Assessment (EWC)

Sustainability of integrated testing
« SaferWorldbyDesign — Platform for the Delivery of Next Generation
Product Design and Risk Assessment Solutions (EWC)
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* ToxTemp: established as an online tool to report method description of (RISK-HUNT3R) test systems including
performance and color coding for readiness level.
e ToxTemp NAM documentation is essential for all nodes of the ASPA workflow to relate data to the method

o o Template for the Description of Cell-Based
Toxicological Test Methods to Allow
RISI( [::55] & Weld °
HUNT3R Evaluation and Regulatory Use of the Data
Sections i " H sl Alice Krebs!.2, Tanja Waldmann!, Martin F. Wilks3, Barbara M. A. van Vugt-Lussenburg?, Bart van der Burg?,

Add a new test method - - 7 : 5
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assessment based on ASPA workflow workflow
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Innovation

Toxpraofiler — Image based fluorescent reporter technology to quantify chemically induced stress
for toxicological potency ranking, mode-of-action assessment and to facilitate chemical read-
BCrOss.

Expanded read-outs for H295R steroidogenesis assay to improve enzyme inhibition detection

Knowledge Infrastructure for Next Generation Risk Assessment

Web-accessible dashboard for supporting the practical use of Next Generation Risk Assessment
workflows (ASPA)

SaferWorldbyDesign — Platform for the Delivery of Next Generation Product Design and Risk
Assessment Solutions

ToxTemp Web-accessible template and database for the documentation of in vitro methods
coupled to different readiness levels and review workflow

THG-MAPT tool

In silico model to predict cellular distribution of chemicals in in vitro test systems

Enhanced Cell Toxicity Testing by Mode of Action Analysis using Targeted Protein and Phospho
Protein Profiling

Improving Safety of Chemicals and Drugs - Translational Protein Biomarker to Detect Chemically
Induced Liver and Kidney Damage in Cell Co-Culture Models to Reduce Animal Testing

Test method for modulation of neurcinflammation and triggering of neurotoxicity, based on IPSC-
derived human microglia (brain macrophages) functionalities

Integrated Liver-Kidney Microperfusion System Using iPSC-Derived Cells from a Single Donor

Chemical Effect Predictor: an in silico tool to predict health hazard of chemicals

Development of hiPSC-based kidney organcids as an advanced in vitro test system for kidney
injury assessment
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