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« AOP Networks
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AOP Title

Alkylation of DNA in male pre-meiotic germ cells leading to heritable mutations
Short name: Alkylation of DNA leading to heritable mutations
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Ontologies that describe key events in
existing AOPs

AOP
Components

Stressor

Level of
Organization

Molecular
Cellular
Tissue
Organ
Individual
Population

Key Event

Level of

Context Org

Cellular (CL) Event(s)
Organ (Uberon) s Lyle Burgoon

Species (NCBI) Cataia lves



Event components-Definitions

 Process
Biological process, dynamics of the underlying biological system (e.g. receptor signaling).
|deally this represents the normal biology that is perturbed as part of the AOP not the
perturbation itself.

« Object
Biological object (e.g. specific biological receptor that is activated or inhibited). This term
again represents the object only and is associated with the normal biology of the system.

« Action
This represents the perturbation of this system described by the other two terms that
results in this key event (e.g. ‘decreased’ in the case the a receptor is inhibited to indicate
a decrease in the signaling by that receptor).



Alkylation of DNA in male pre-meiotic germ cells leading
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Alkylation of DNA in male pre-meiotic germ cells leading
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What's new in the AOP Wiki

« The AOP Wiki now provides authors the ability to tag AOPs with terms from controlled

vocabularies and ontologies.
Add Event to AOP

nnnnnnnn

» In order to harmonize the tagging of —
existing AOPs in the Wiki, we worked S -
with authors to annotate all AOPs in the =

AOP-Wiki as of December 4, 2016.

» Currently working on instructions for
authors to annotate their own AOPs in
the future.

lvana Campia
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AOP Provides Understanding & Scaffold for Data
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Transformation of Dose-Response to Response-
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AOP:2

AOP networks emerge as AOPs are entered into

the AOP-Wiki

Key Events Shared by Multiple AOPs
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AOP Network as Stored in the AOP-Wiki

Molecular Cell/Tissue Organ Individual Population

a Y
Hypothalamic
AR
_ Neurons
Agonism (-) Feedback
L 4

B (=
o




ﬁﬁ‘ OP Title. roay /
Aromatase inhibition leading to reproductive dysfunction (in fish)
Short name: Aromatase inhibition leading to reproductive dysfunction (in fish)

Dan Villeneuve —
https://aopwiki.org/aops/25



Chemical Interactions Emerge from AOP Networks

Nelms, M.D., et al.
= (2017)
in Chemical Mixtures
and Combined
~ Chemical and
Nonchemical Stressors:
«— Exposure, Toxicity,
Analysis and Risk

N Environmental Perturbation
Toxicity Pathway

#E Adverse Outcome




AOP Networks Incorporate “Effect Modifiers”
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Adapted from Edwards & Preston (2008), Tox Sci, 106(2):312-318

Gallagher, et al., (2010)
in “Biomarkers in
Medicine, Drug
Discovery and
Environmental Health”
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Too many AOPs, too little time...




Integration of reference and experimental data
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Adapted from Toxicol. Sci. (2016) 150 (2): 510-520.

Noffisat Oki, Shannon Bell

Bell et al. (2016)
Toxicol. Sci., 150:510-520
doi:10.1093/toxsci/kfw017

Oki & Edwards (2016)
Toxicology, 350-352:49-61
doi:10.1016/j.tox.2016.04.004

Oki et al. (2016)

Current Environmental

Health Reports,

3(1):53-63
doi:10.1007/s40572-016-0079-y




Accelerating AOP Development

Associations
derived from public
data sources
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Less Data Needs - Broader Coverage

Increasing Confidence - Broader Applicability

OECD AOP-KB (http://aopkb.org/)
Supports All Stages of Development

Putative AOPs | AOP-Xplorer —http://apps.cytoscape.org/

) apps/aopxplorer

Formal AOPs AOP-Wiki —https://aopwiki.org/

e
\

Quantitative AOPs | Effectopedia —http://effectopedia.org/
J
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The Adverse Outcome Pathway (AOP) Portal on WikiPathways =

Welcome to the Adverse Outcome Pathway Portal!

This Adverse Outcome Pathway (AOP) portal for WikiPathways is created to highlight the molecular basis of AOPs or events in AOPS. In general, AOPs start with
a Molecular Initiating Event (MIE) caused by a stressor, followed by Key Events (KEs), that lead to an Adverse Outcome (AO). These AOPs are intended specifically
for regulatory decision making and are typically stored in the AOP Knowledge Base (AOPKE ). Because AOPs are simplified explanations of biological effects
after the effect of a stressor they are not useful to describe and understand the molecular basis of the AOPs and not suited to do data analysis. Such analysis is
needed especially for in silico risk analysis that is intended to lower animal use in toxicology studies. This portal was created to present the molecular level of
the AOPs and getting more into detail on the biological processes involved in them. The development of these molecular AOPS is relevant for the European
research projects on toxicology EU-ToxRisk & and OpenRiskNet @ that also fundedn part of the work.

i EUTOXRISK BN Aosenphacts  @ENM

News

Featured Pathway

2017-05-19 - The first AOP based on descriptive text from aopwiki.org on liver fibrosis is added to the portal.

e s

2017-03-29 - The first AOPs that are added into this portal on pulmonary fibrosis, are results of the
eNanoMapper & project.

2017-03-29 - This portal was created =

Mission sa

The purpose of this portal is to create a collection of AOPs on the molecular level for the AOPs that are, or
will be created for the EU-ToxRisk & program, in which Open PHACTS Foundation g (OPF) is responsible ——1%
for AOP creation. The subjects of the first AOPs are linked to the use cases of the EU-ToxRisk program,

and there will be a team of experts involved in the creation of each AOP. Gastric ulcer formation

The proposed list of the first set of AOPs to be created, some are more defined than others: View all Featured Pathways for this Portal



Predictivity of measurement for AO decreases

Time between exposure and effect increases
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