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Contents of the webinar
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• Linked Data → Semantic Web Technologies → Life Sciences

• Introduction to WikiPathways and AOP-Wiki

• SNORQL User Interface (UI) for SPARQL exploration

• Brief description of SPARQL

• Demo of SNORQL UIs of WikiPathways and AOP-Wiki



Linked Data
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Linked data

• Moving from a web of linked 
documents to a web of linked data.

• Linked data is a set of design 
principles to share 
machine-readable data on the web.

• Value proposition:
- Data integration of 

heterogeneous knowledge.
- Increase data quality
- Accessible to humans and 

machines
- Enables analysis 

https://commons.wikimedia.org/wiki/File:Lod-cloud_2017-02-20.png
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https://lod-cloud.net 

https://lod-cloud.net


RDF / SPARQL

https://www.w3.org/TR/rdf11-primer/
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Query Language Data representation/model Data store / Database

https://jena.apache.org/
https://allegrograph.com/products/allegrograph/
https://blazegraph.com/
https://virtuoso.openlinksw.com/
https://graphdb.ontotext.com/
https://www.w3.org/RDF/
https://rdf4j.org/
https://www.w3.org/TR/sparql11-query/
https://www.stardog.com/


RDF / SPARQL vs Relational DB / SQL  

Query Language Data representation/model Data store / Database

Entity-Relation Diagram (ERD) 6

https://www.w3.org/RDF/
https://www.w3.org/TR/sparql11-query/
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Linked Data

https://bio2rdf.org/
https://bioportal.bioontology.org/
https://www.ebi.ac.uk/rdf/documentation/chembl/
http://geneontology.org/sparql
http://metadb.riken.jp/
https://www.disgenet.org/rdf
https://id.nlm.nih.gov/mesh/query
https://sparql.nextprot.org/
https://pubchemdocs.ncbi.nlm.nih.gov/rdf
https://sparql.uniprot.org/
https://aopwiki.rdf.bigcat-bioinformatics.org/
http://rdf.pathwaycommons.org/sparql/
https://sparql.rhea-db.org/sparql
http://sparql.wikipathways.org/
https://www.ebi.ac.uk/rdf/
https://query.wikidata.org/
https://lod.proconsortium.org/


The focus of the webinar
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https://aopwiki.rdf.bigcat-bioinformatics.org/
http://sparql.wikipathways.org/


WikiPathways
• A community resource to contribute and maintain 

biological knowledge in a form of pathways.

• Includes metabolic, signaling, regulatory and other 
types of pathways.

• Supports a variety of ways to integrate and interact 
with pathway content.

- link-outs, image maps, RSS feeds and web 
services (e.g. REST API).

• Available as RDF and has a SPARQL endpoint

http://sparql.wikipathways.org 

Pico A.R. et al. (2008) DOI: 10.1371/journal.pbio.0060184   
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Martens M. et al. (2020) DOI: 10.1093/nar/gkaa1024

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

http://sparql.wikipathways.org
https://doi.org/10.1371/journal.pbio.0060184
https://doi.org/10.1093/nar/gkaa1024
https://doi.org/10.1371/journal.pcbi.1004989


• Part of the AOP Knowledge Base
• Developed by EC JRC and US EPA
• Stores Adverse Outcome Pathways (AOPs)
- Framework that captures mechanistic knowledge of toxicological 

processes to support decision making in risk assessments

• Transformed into RDF and available in SPARQL endpoint
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Martens M. et al. (2021) DOI: 10.26434/chemrxiv.13524191.v1 

Leist M. et al. (2017) DOI: 10.1007/s00204-017-2045-3  

https://aopwiki.rdf.bigcat-bioinformatics.org/
https://doi.org/10.26434/chemrxiv.13524191.v1
https://doi.org/10.1007/s00204-017-2045-3


SNORQL
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SNORQL User Interface 

• It is a SPARQL explorer
• More user-friendly

• Functionalities
- SPARQL editor
- Query panel
- Exports 
- Fullscreen
- Sharing queries

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

http://sparql.wikipathways.org/ 
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https://aopwiki.rdf.bigcat-bioinformatics.org/
http://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
2. Folders are reflected in the browser
1. GitHub repository to load queries

1.

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

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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SPARQL
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SPARQL query structure (simplified)

# query select conditions
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End of triple (dot)

Comment

SPARQL query structure (simplified)

# query select conditions

Keywords

Variables in Results

20



DEMO
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AOP-Wiki demo

Q1 - Number of AOPs, KEs, stressors
Q2 - KE-centered + methods + filtered for mito
Q3 - AOP-focus + all KEs 
Q4 - multiple AOPs + all fibrosis AOPs + chems
Q5 - federated with WikiPathways, federated with 
other DBs
Q6 - switch query repo to nano-repo
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Take home messages

• RDF and SPARQL extend the databases’ usability
- Exploring data
- Linking databases

• SNORQL creates a SPARQL workspace
- Easier use of SPARQL queries
- Flexible, adaptable layout
- Ability of sharing queries quickly
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Thank you!
Supervisors:
- Egon Willighagen
- Chris Evelo
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Union’s Horizon 2020 (EU 2020) research and 
innovation program under grant agreement no. 
681002 (EU-ToxRisk),  grant agreement no. 814572 
(NanoSolveIT), and EINFRA-22-2016 program under 
grant agreement no. 731075 (OpenRiskNet).
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Thank you for joining our Webinar!
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