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Central concept: Adverse Outcome Pathways

Framework that captures 
mechanistic knowledge of 
toxicological processes to 
support decision making 
in risk assessments



www.openrisknet.org

Case study objectives

Q1: For an AOP, which experimental data is available to support the AOP?

Q2: Can this experimental data support an existing AOP?

Experimental data
AOPLink

Adverse Outcome Pathways     
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Central repository: AOP-Wiki

● The main qualitative AOP repository of the AOP-KB
● Joint effort between EC-JRC and US EPA

https://aopwiki.org 

https://aopwiki.org
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Resource Description Framework (RDF)

● Standard to describe information in web resources

● Information stored in triples

● Generally used in databases

● Large number of libraries and tools
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Semantic modelling of AOP-Wiki
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How to access the AOP-Wiki RDF
Through the REST API

 http://grlc.io/api/marvinm2/AOPWikiQueries
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Through the SPARQL endpoint

http://aopwiki-rdf.prod.openrisknet.org/sparql/ 

http://grlc.io/api/marvinm2/AOPWikiQueries
http://aopwiki-rdf.prod.openrisknet.org/sparql/
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Integration of the AOP-DB
Winners of the OpenRiskNet implementation challenge

Database of AOPs linked to external data sources for (among others:

● Genes
● Pathways
● ToxCast assays
● Diseases

Parts of AOP-DB converted into RDF and 
exposed in a SPARQL endpoint

AOP-DB webinar: https://openrisknet.org/events/60/
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https://openrisknet.org/events/60/
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AOP-Wiki RDF (green)

AOP-DB RDF (blue)
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AOPLink links with other case studies
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Identification and Linking of Data related to 
AOP-Wiki [AOPLink] 

Outcome:
● Discoverable annotated BridgeDb API
● Development of the AOPLink RDF (AOP-Wiki + 

WikiPathways + AOP-DB), and loaded and exposed as 
Virtuoso SPARQL endpoints

● Implementation challenge service: AOP-DB RDF
● Workflows utilizing the AOPLink RDF, linking 

knowledge repositories and experimental data to 
AOPs.

To do:
● Improved linking of AOPs with WikiPathways via KE 

genes.
● Development of pathway analysis Jupyter notebook 

with gene expression data related to AOP stressor 
chemicals.

● Knowledge base linking nanomaterials to MIEs

Databases 
● AOP-Wiki, AOP-DB: AOP knowledgebase (AOP-KB);
● WikiPathways, Reactome: biological pathway database;
● eNanoMapper, EPA Chemistry Dashboard, NORMAN 

Network: experimental data.

Tools / APIs
● BridgeDb, ChemIdConverter: identifier mapping;
● PathVisioRPC: pathway analysis;
● eNanoMapper database test instance

Results
● BridgeDb service, AOP-Wiki and AOP-DB SPARQL endpoints,  

operational in VRE
● Report on AOPWiki<>WikiPathways linking options 

Activities
● Continued development identifier mapping databases
● Semantification of AOPWiki
● AOP Portal (http://aop.wikipathways.org)
● Exploration of APIs around semantic web technologies

CS leader: Marvin Martens, Egon WIllighagen, Chris Evelo (UM)
Involved: EwC, UoB, CRG

https://openrisknet.org/development/case-studies/case-study-aoplink/ 

Risk Assessment Framework
Tier 0.3, 0.4 (Support Data), 1.6 (MOA)

http://aop.wikipathways.org
https://openrisknet.org/development/case-studies/case-study-aoplink/

