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WikiPathways
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What is WikiPathways?

• Community-driven 
molecular pathway database

• Wide range of pathway types
• Supports a variety of ways to 

integrate and interact with 
pathway content

www.wikipathways.org 

5Martens M. et al. (2021) DOI: 10.1093/nar/gkaa1024

https://www.wikipathways.org/index.php/WikiPathways
https://doi.org/10.1093/nar/gkaa1024


Very simplified RDF schema

• Vocabularies:
- WP
- GPML

• BridgeDb mapping
• References
• Authors
• Ontology tags

6Waagmeester A. et al. (2016) DOI: 10.1371/journal.pcbi.1004989   

https://doi.org/10.1371/journal.pcbi.1004989
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https://sparql.wikipathways.org/ 

https://sparql.wikipathways.org/


SPARQL editor provides SPARQL syntax highlighting
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SPARQL Query Examples panel 

1. GitHub repository to load queries 1.
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SPARQL Query Examples panel 

1. GitHub repository to load queries 1.
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SPARQL Query Examples panel 

1. GitHub repository to load queries
2. Folders are reflected in the browser

1.

2.
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SPARQL Query Examples panel 

1. GitHub repository to load queries
2. Folders are reflected in the browser
3. Search queries

1.

2.

3.
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Exports, full screen mode, and permanent links
Download as:
• CSV
• JSON
• XML

Enter full screen for spacious SPARQL query writing
Get a sharable link for current query
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AOP-Wiki
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What is AOP-Wiki?

• Stores Adverse Outcome Pathways (AOPs)
- Framework that captures 

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

• Part of the AOP Knowledge Base
• Developed by EC JRC and US EPA
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AOP-Wiki RDF contains all of AOP-Wiki, and more

• 11 core subjects
• Added molecular 

descriptors
- Chemicals
- Genes/proteins

• Resolvable identifiers
• Completed ontology 

term IRIs

17Martens M. et al. (2021) DOI: 10.26434/chemrxiv.13524191.v1 

https://doi.org/10.26434/chemrxiv.13524191.v1


Simplified figure of the AOP-Wiki RDF
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https://aopwiki.rdf.bigcat-bioinformatics.org/ 

https://aopwiki.rdf.bigcat-bioinformatics.org/


AOP-DB
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What is the US EPA AOP-DB?

• A decision support tool for risk assessment
• Combines data types:

- Adverse Outcome Pathways
- Genes, Chemicals
- Diseases, Pathways
- ToxCast assays

• Won the OpenRiskNet implementation challenge
- AOP-DB was converted into RDF
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AOP-DB 

Mortensen et al. (2021) DOI: 10.1038/s41597-021-00962-3 

https://doi.org/10.1038/s41597-021-00962-3


AOP-DB RDF

• Subset of the data

• Is an extension of
the AOP-Wiki RDF
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SPARQL endpoint

• OpenLink Virtuoso

• All our endpoints run 
on the same software

• Simple Docker setup
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https://aopdb.rdf.bigcat-bioinformatics.org/sparql/ 

https://aopdb.rdf.bigcat-bioinformatics.org/sparql/


Nanosafety
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What is the Nanosafety RDF?

Using semantic web approaches to report NMs, their 
physicochemical characteristics and their interactions with 
biomolecules and biological systems.
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21 papers
Extraction KE/MIEs and

physchem properties
RDF

SPARQL
endpoint



• 83 unique NMs
- 34 types of NMs

- NPO 29%
- ChEBI 23%
- eNM 48%

• 9 types of Molecular 
Initiating Events 
activated by NMs
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Nanosafety RDF contents
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ChEMBL
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What is ChEMBL?

• A manually curated database of bioactive molecules with 
drug-like properties 

• Brings together chemical, bioactivity and genomic data
- Aid translation of genomic information into effective new drugs

• ChEMBL RDF produced by EBI
- Available for download
- No SPARQL endpoint 

• BiGCaT is hosting a mirror SPARQL endpoint 
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Description of RDF (simplified model)

• ChEMBL RDF contains 
compound bioactivity 
data against drug targets

• Bioactivity is reported in 
Ki, Kd, IC50, and EC50

• ChEMBL 29 (2021) 
contains:
~2 million compounds
~14500 targets
~18.6 million activities
~81500 publications
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ChEMBL RDF
Snorql 
Interface
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https://chemblmirror.rdf.bigcat-bioinformatics.org/ 

https://chemblmirror.rdf.bigcat-bioinformatics.org/


SbD4Nano Landscape
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SbD4Nano Landscape

• Semantic annotation 
of data sources 

• Shape expressions
- Shared between projects

• Sources separated → 
flexible dissemination

• One repository, one license



Figure of interface
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What is in the landscape
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Landscape RDF

 SPARQL  API
ShEx

book



What is currently in the landscape

37

And new things being added: AOPs, KERs, nano-MIE , QSAR models and new datasets coming in , e.g. NanoSolveIT 
T1.3 data sets .



Thank you!
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Next: hands-on with the SPARQL endpoints
https://nanocommons.github.io/workshops/2021-12-08/SPARQLendpoint/

• Sessions:
- 8th December 15.15-16.00
- 9th December 15.45-16.15

• Instructions and exercises on the SPARQL endpoints
- WikiPathways
- AOP-Wiki RDF
- Nanosafety RDF
- ChEMBL RDF
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https://nanocommons.github.io/workshops/2021-12-08/SPARQLendpoint/

