
BridgeDb and Wikidata: a powerful 
combination generating interoperable 
open research

Open Science in Practice Webinar Series 
2022-09-15

Egon Willighagen (on behalf)
@egonwillighagen
0000-0001-7542-0286

bridgedb.github.io



NWO Open Science 
grant

grant number: 203.001.121





Project Plan



BridgeDb



BridgeDb



BridgeDb



What is BridgeDb exactly?

• A real-world need
• Java library
• A webservice
• identifier mappings
• integrations into other 

platforms



      
 Motivation

Gleevec in ChemSpider and ChEMBL
(imatinib mesylate)

Gleevec in DrugBank
(actually imatinib)Batchelor, C. et al. (2014). Lecture Notes in Computer Science, vol 8796. 

https://doi.org/10.1007/978-3-319-11964-9_7



Use Case: WikiPathways

Denise Slenter et al, 10.1093/nar/gkx1064



mim:catalysis

links to other 
databases

one entity, one 
identifier

entities and 
interactions can 
cite literature

enzyme activity

metadata + 
citations

BridgeDb ID mapping files:
1. genes/proteins 2. metabolites 3. interactions



Identifier mapping 
complexity



Chemistry in metabolic pathways



Metabolite Identifier Mapping



What about genes/proteins?

• UniProt/Ensembl
- focuses on the concept gene/protein
- no DNA variations (single nucleotide polymorphism)

• Protein Data Bank 
- proteins with specific SNPs

• Post-translational modifications
- phosphorylation, etc

• Book equivalent:
- book with ISBN, and the physical book in the library



Where do the 
mappings come from?



Sources of identifier mappings

• genes and proteins
- Ensembl, NCBI, HGNC, UniProt, …

• metabolites
- HMDB, ChEBI, PubChem, Wikidata, 

…
• publications

- DOI, PubMed (from Wikidata)

• interactions
• SARS-CoV-2 proteins

- before UniProt; from Wikidata



ID mapping sources: HMDB, ChEBI, and Wikidata

Willighagen, Egon; Slenter, Denise; Mietchen, Daniel; Evelo, 
Chris; Nielsen, Finn (2018) figshare. 
https://doi.org/10.6084/m9.figshare.6356027.v1 



Integrations



BridgeDb can be used in multiple platforms
WikiPathways

BridgeDb Webservice
(REST, JavaScript, …)

Cytoscape (ht Alex Pico)

Python

R (stats)



BridgeDb Docker Container and EOSC

https://hub.docker.com/r/bigcatum/bridgedb/#!



BridgeDb for NWO Open 
Science

wishlist: we love to hear identifier 
mapping needs from the other NWO 
Open Science grants



Acknowledgments
BridgeDb Community / mapping sources (Ensembl)

Manchester University: Carole Goble, Alasdair Gray, 
Christian Brenninkmeijer

Maastricht University: Freddie Ehrhart, Jonathan Mélius, 
Andra Waagmeester, Marvin Martens, Nuno Nunes, Chris 
Evelo, Denise Slenter, Manas Awashti, Lucas Uberti-Bona, 
Martina Kutmon, Finterly Hu

New UM: Tooba Abbassi Daloii, Helena Basaric



BridgeDb and Wikidata: a powerful 
combination generating interoperable 
open research

Open Science in Practice Webinar Series 
2022-09-15

Egon Willighagen (on behalf)
@egonwillighagen
0000-0001-7542-0286

bridgedb.github.io


