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AOPs Connect Toxicity Pathways to 

Regulatory Endpoints

Predictivity of measurement for AO decreases

Time between exposure and effect increases



Factors Determining Predictivity of Early Key Events

• Evidence supporting the KERs between that KE and the AO

• Quantitative understanding of the downstream KERs

• Modifying factors that influence downstream KEs & KERs
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AOP networks emerge as AOPs are entered into 

the AOP-Wiki

Courtesy of Dan Villeneuve 
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AOP Network as Stored in the AOP-Wiki



Dan Villeneuve –

https://aopwiki.org/aops/25



Factors Determining Predictivity of Early Key Events

• Evidence supporting the KERs between that KE and the AO

• Quantitative understanding of the downstream KERs

• Modifying factors that influence downstream KEs & KERs
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Time & Modifying Factors (Genetics, Disease, Prior Exposures, Subsequent Exposures, Sex, Life Stage, …)



Too many AOPs, too little time…
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Can we automate this step?

http://dx.doi.org/10.1093/toxsci/kfw017
http://dx.doi.org/10.1016/j.tox.2016.04.004
http://link.springer.com/article/10.1007/s40572-016-0079-y/fulltext.html?wt_mc=alerts.TOCjournals


Automating Extraction of Subnetworks 

• Standardize lift values across datasets

• Community detection to approximate key events

– Currently using random walk to identify densely connected subgraphs

• Build out from an adverse outcome or molecular initiating 

event of interest

Noffisat Oki



cpAOP network for Fatty Liver disease from ToxCast, CTD  and TG-Gates data

Noffisat Oki



cpAOP generated for Fatty Liver disease by 

random walk community analysis

Noffisat Oki



Expert-derived Putative AOPs for Liver Steatosis
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Accelerating AOP Development
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Chemical Safety for Sustainability cpAOP Team
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– Sean Watford

– Keith Houck

• ADME/AEP Collaborators

– Cecilia Tan

– Jeremy Leonard



Questions?

SYSTEMS TOXICOLOGY
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