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SCOPE

¥ Goal

Development of an animal-free and human-relevant strategy for the prediction

of chemical-induced toxicity

M Focus
& Systemic repeated dose toxicity
J 6 case studies

» Liver: steatosis and cholestasis
» Kidney: tubular necrosis and crystallopathy

» Brain: neural tube closure and cognitive function defects

& Drugs, cosmetics, biocides and food ingredients

M Driving principles
& Replacement, reduction and refinement of animal experimentation

&§ 21st century toxicity testing

& Next generation risk assessment




CONCEPT

¥ Rationale
& Rely as much as possible on available data, models and methods

& Fill data gaps by means of targeted /in vitro testing and in silico modeling

¥l Toolbox

& Human data and biological material
& /nvitromethods and stem cell technology

& /Insilicomethods and artificial intelligence

K Deliverable

6 new approach methodologies (NAMs) for each of the 6 case studies
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Artificial intelligence system Cell culture system In vitro assays In silico tools

In vitrofin silico test battery
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ARTIFICIAL INTELLIGENCE

¥ Collecting (big) data
& Type: biology, toxicology, chemistry and kinetics (ontology)

& Sources: safety dossiers, databases, papers, text books, other projects, ...

PHYSIOLOGICAL MAP qAOP NETWORK ONTOLOGY

¥ Making sense out of the data
& Goal: create a blueprint of toxicological effects

& Technique: machine learning (advanced read-across structure-activity relationship)
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PHYSIOLOGICAL MAPS

¥ Liver bile acid metabolism
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AOP NETWORKS

¥ Liver steatosis

SysRev-assisted literature search
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AOP NETWORKS

¥ Cholestasis

Adverse effect SysRev-assisted literature search
endoplasmic reticulum stress Step TOO' Result
Literature search PubMed 6572 articles
— . 0,
Transporter changes nflammatien—_ S\ Title and abstract ManuallOA) ------- 544 articles
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ONTOLOGIES

¥ Liver steatosis
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ONTOLOGIES

E ChOleStasis Adverse effect

endoplasmic reticulum stress

oxidative str
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ONTOLOGY-BASED TOXICITY SCREENING

¥ Tiered testing approach for hazard identification
» Tier1

» Physico-chemical profiling

» Read-across/quantitative structure-activity relationships

» Tier2
» Holistic approach (AOP network)

» Transcriptomics

S Tier3
» Atomistic approach (key event)

» Functional assays




ONTOLOGY-BASED TOXICITY SCREENING

M Tier 2

& Liver steatosis

NR1H3 Liver X Receptor-Alpha Modulations in nuclear receptors
NR1C1 Peroxisome Proliferator Activated Receptor Alpha Modulations in nuclear receptors
NR1C3 Peroxisome Proliferator Activated Receptor Gamma Modulations in nuclear receptors
AHR Aryl Hydrocarbon Receptor Modulations in receptors

FASN Fatty Acid Synthase Fatty acid synthesis

SCD Stearoyl-CoA Desaturase Fatty acid synthesis

DGAT2 Diacylglycerol O-Acyltransferase 2 Triglyceride synthesis

ACOX1 Acyl-CoA Oxidase 1 Peroxisomal fatty acid beta-oxidation
CPT1 Carnitine Palmitoyltransferase 1 Mitochondrial fatty acid beta-oxidation
CD36 cluster of differentiation 36 Fatty acid uptake

APOB Apolipoprotein B Very-low-density lipoprotein secretion
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ONTOLOGY-BASED TOXICITY SCREENING

M Tier 2
& Cholestasis

ALAS1 Aminolevulic synthase 1 Adaptive response

LMAN1 Lectin, Mannose Binding 1 Endoplasmic reticulum stress
MMP3 Matrix Metallopeptidase 3 Extracellular matrix remodeling
NDUFA4L2 NDUFA4 mitochondrial complex associated like 2 Oxidative stress; apoptosis
PMP22 Peripheral Myelin Protein 22 Apoptosis

PPDPF Pancreatic Progenitor Cell Differentiation And Proliferation Apoptosis

SEMA6C Semaphorin 6C Apoptosis

SLC16A3 Solute Carrier Family 16 Member 3 Bile flow disruption

SLC9A3R2 NHERF Family PDZ Scaffold Protein 2 Bile acid synthesis

TMA4SF1 Transmembrane 4 L Six Family Member 1 Apoptosis

TMPRSS11D Transmembrane Serine Protease 11D Inflammation

TSKU Tsukushi, Small Leucine Rich Proteoglycan Adaptive response; bile acid synthesis
VSiG10L V-Set And Immunoglobulin Domain Containing 10 Like Oxidative stress; autophagy
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ONTOLOGY-BASED TOXICITY SCREENING

M Tier 3

& Liver steatosis

The selection of key events and the corresponding assays for detecting FE
chemical-induced liver steatosis. g oo
2
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ONTOLOGY-BASED TOXICITY SCREENING

M Tier 3
& Cholestasis

The selection of key events and the corresponding assays for detecting
chemical-induced liver cholestasis.
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T|er 2 T|er 3 tntracelll:::rzrfz:;nu\ahon; Lateral efflux
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KEEPING UP WITH ONTOX

M https://ontox-project.eul/

HANTON

The vision of the ONTOX consortium is to provide a functional and sustainable solution
for advancing human risk assessment of chemicals without the use of animals in line

with the principles of 21st century toxicity testing and next generation risk assessmen

M LinkedlIn, X and Facebook
¥l Newsletter
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