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Adverse Outcome Pathways (AOPs)

* AOPs are modular constructs of knowledge
* They enable collection, organization and presentation of knowledge in a simplistic manner

* Individual AOPs reveal a single mechanism of toxicity

Molecular Initiating Event (MIE) 1s the initial interaction
between toxicants and biomolecules

Key Events (KE) are measurable biological events
that are essential for the progression of the pathway

\Key Event Relationships (KER) describe the causal
relationship between two KEs characterised by:
* Incidence, dose and temporal concordance

AO 1s an endpoint of regulatory concern



Mechanism of Fibrosis — in Humans and in Animals
Thomas Wynn. Clin Invest. 2007;117(3):524-529.
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Tissular Diversity of Fibrosis

Bhattacharya, et al., Nat Immunol 24, 1423-1433 (2023)
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Mechanism of Fibrosis —in Humans and in Animals
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M S Wilson and T A Wynn, Mucosal Immunology, 2009, 2:2, 103-121.
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AOP 33 i Level of

organisation
previously AOP 173

Halappanavar, S., et al. (2023), Macto-
"Substance interaction with the molecular
pulmonary resident cell membrane interaction with the
components leading to pulmonary resident pulmonary
fibrosis", OECD Series on Adverse cell membrane
Outcome Pathways, No. 33, OECD components.
Publishing,

Paris, https://doi.org/10.1787/1037
2cb8-en

Substance

Cellular =, Increased, pro-
M inflammatory mediators

* Lungtissue = o —------- ______________

* Insoluble, biopersistent ... [——
substances | pro-inflammatory cells

* Induce cell injury

* Induce inflammatory
response

AO

Loss, alveolar capillary Activation, i
membrane integrity T-helper type 2 cells i

Fibroblast/myofibroblast Accumulation,
proliferation Collagen

Pulmonary
Fibrosis

Mortality
increased



https://doi.org/10.1787/10372cb8-en
https://doi.org/10.1787/10372cb8-en

AOP 33 Opportunities and Shortcomings

Opportunities

* Sorted information and aggregated
knowledge

* A mechanism identified and linked to
apical endpoints

* Conserved mechanism across species,
aCcross tissues

* Visualisation of gaps in knowledge —
direct research needs

* Laid foundation for the development of
targeted test methods — (1n vivo — in
vitro translation)

Limitations

* Non-specific MIE, single MIE not
enough

* Temporal relationship not captured but
required for fibrosis

e Deals with defense mechanisms — often
are compensated

Critical next steps - immediate

* Identify in vitro surrogates (models,
assays, techniques) of in vivo events

* Criteria for validation of AOP-driven
assays and techniques



AOP 173/33 for nanomaterials
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The goal

Di lanni et al., Wiley Interdiscip | .-~~~
Rev Nanomed Nanobiotechn'gl.'"
2022 Nov;14(6):e1794.

In vivo

In vitro




Finding relevant in vitro biomarkers/endpoints/assays

Gutierrez et al., Part Fibre Toxicol 20, 4 (2023).
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What cell types can be used to assess SAA3J in vitro?



AOP framework — in vitro inflammation, oxidative stress and cytotoxicity
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AOP 33 — previously known as AOP 173
Schematic depicting how oxidative stress and macrophage polarisation

connect to the main KEs in the AOP 33 through feedback loop.
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Finding relevant in vitro biomarkers/endpoints/assays

Inflammation Oxidative stress

Cytotoxicity

* What cell types and models?
* Tissue organoids?

* How many endpoints?
* C(lassification efficiency- 2/3, 3/4?
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Selection of relevant cell types/biomarkers/endpoints/assays and validation
Next steps

* Conduct community-wide survey (through OECD)
* Seek assay, cell type, biomarker suggestions
* Establish criteria for consideration
* Explore defined approaches (combination of assays with best predictive capacity)
* Test the approach - assess a set of nanomaterials
Establish class prediction criteria

Predictive modelling
Risk assessment

Defined approaches,
combinations of
vivo/ in vitro/ in silico

Hazard 1D,
categorisation,

Quantitative MIE/KE (in vitro)

prioritisation
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