
AOPs 101: The How 
and Why of 

Development and Use 



SEMINAR OVERVIEW 
• What are AOPs? Kristie Sullivan, PCRM 

• Why are AOPs important, and how can they 
be useful? Catherine Willett, HTPC 

• AOPs: Getting Started Terry Schultz, 
University of Tennessee-Knoxville 

• Case study demonstrations 



SEMINAR OVERVIEW 
• Constructing AOPs for Developmental 

Toxicities Nicole Kleinstreuer, ILS, 
inc./NICEATM 

• Development of an AOP for skin sensitization 
and practical applications 
Grace Patlewicz, DuPont 

• Development and use of hepatic AOPs in the 
SEURAT project cluster 
Mathieu Vinken, Free University Brussels  

• Additional questions and discussion 

 



What is an AOP? 
Kristie Sullivan 

 
Physicians Committee for Responsible Medicine 

ksullivan@pcrm.org 

SOT Ancillary Meeting, March 2014 



A Conceptual Framework 

Ankley et al. 2010, Environ Tox Chem 29(3): 730-
741 

Presenter
Presentation Notes
Google Scholar: >250 results w/phrase “Adverse Outcome Pathway” since 2010SOT sessions: 8 main sessions are based around AOPsOECD, US EPA, EC JRC, FDA, NGO research/regulatory initiatives plus numerous independent conferences and workshops



Ankley et al. Defintion 
“An AOP is a conceptual construct that 
portrays existing knowledge concerning 
the linkage between a direct molecular 
initiating event (e.g., a molecular 
interaction between a xenobiotic and a 
specific biomolecule) and an adverse 
outcome at a biological level of 
organization relevant to risk assessment.” 



Historical Consideration 
• In defining “AOP”, Ankley et al. sought to incorporate the 

concepts of 

• toxicity pathway 

• mechanism of action 

• mode of action 

• but to also provide more consistent terminology and a 
framework more relevant for risk assessment 

• and to provide a structure for toxicological information 
across different levels of biological organization 
 

Presenter
Presentation Notes
To understand why the AOP has attracted such interest in such a short time, it is important to put it into historical context. AOPs are very much derived from concepts like MoA and Toxicity Pathways that people have been mulling and working on for some time, but it is meant to be more inclusive, broadly applicable, and adaptable. BIOLOGICAL PATHWAY rather than focused on a particular MOA linked to a specific chemical or chemical class



A Conceptual Framework 

Ankley et al. 2010, Environ Tox Chem 29(3): 730-741 



Presenter
Presentation Notes
Two example AOPs. The message here is transparency and flexibility—an AOP can be useful no matter the level of maturity or data availability…leads into Kate’s talk.
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