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The Gene Wiki project, circa 2008
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Huss, PLoS Biol, 2008
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Pathways in Wikidata



Reactome Properties in Wikidata Wikipathways Properties in Wikidata



Simple data retrieval
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39 genes
gene geneLabel  gene geneLabel  gene geneLabel  gene geneLabel
Q5013317 COL22A1  Q18027370 IGSF3  Q18053559 CDHR3  Q14903974 SMAD3
Q14912759 SLC22A5  Q18045382 HPSE2  Q18045669 ATG3  Q18033889 IL1RL1
Q14914243 PSAP  Q18048437 IL33  Q18035037 RAD50  Q17917202 ERBB4
Q14907990 SLC30A8  Q18051900 PYHIN1  Q18036984 FBXL7  Q18027836 IL6R
Q18025002 GAB1  Q17709208 ACO1  Q18033919 XPR1  Q18030185 NOTCH4
Q18035589 C6orf10  Q18027822 IL2RB  Q15326496 RORA  Q18030409 PDE4D
Q18054256 GSDMA  Q18030364 PBX2  Q18042132 GSDMB  Q18045645 IKZF4
Q18058487 C5orf56  Q18037773 ABI3BP  Q18029145 MKLN1  Q18039979 KLHL5
Q18030785 PRKG1  Q18039623 CTNNA3  Q18036729 RAP1GAP2  Q18026947 HLA-DQA1
Q18033424 IL18R1  Q18046350 ZNF665  Q14878303 IL13    

“Retrieve genes with 
GWAS association 
with asthma” 

http://bit.ly/bosc2017_wikidata

http://bit.ly/bosc2017_wikidata


Data integration
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“Retrieve genes with 
GWAS association 
with asthma and gene 
product is localized to 
membrane” 

gene geneLabel  gene geneLabel  gene geneLabel  gene geneLabel
Q1491275
9 SLC22A5  

Q1802737
0 IGSF3  

Q1803503
7 RAD50  

Q1802783
6 IL6R

Q1491424
3 PSAP  

Q1803342
4 IL18R1  

Q1803391
9 XPR1  

Q1803040
9 PDE4D

Q1490799
0 SLC30A8  

Q1804538
2 HPSE2  

Q1804213
2 GSDMB  

Q1803018
5 NOTCH4

Q1803558
9 C6orf10  

Q1802782
2 IL2RB  

Q1803672
9 RAP1GAP2  

Q1802694
7 HLA-DQA1

Q1805425
6 GSDMA  

Q1805355
9 CDHR3  

Q1803388
9 IL1RL1    

Q1803078
5 PRKG1  

Q1490397
4 SMAD3  

Q1791720
2 ERBB4    

22 genes

http://bit.ly/bosc2017_wikidata

http://bit.ly/bosc2017_wikidata


Computing on provenance
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“Retrieve genes with 
GWAS association 
with asthma and gene 
product is localized to 
membrane (non-IEA)” 

gene geneLabel  gene geneLabel  gene geneLabel

Q14912759 SLC22A5  Q18045382 HPSE2  Q17917202 ERBB4

Q14914243 PSAP  Q18027822 IL2RB  Q18027836 IL6R

Q14907990 SLC30A8  Q14903974 SMAD3  Q18030409 PDE4D

Q18027370 IGSF3  Q18035037 RAD50  Q18030185 NOTCH4

Q18033424 IL18R1  Q18036729 RAP1GAP2  Q18026947 HLA-DQA1

15 genes

http://bit.ly/bosc2017_wikidata

http://bit.ly/bosc2017_wikidata


Leveraging the Disease Ontology structure
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“Retrieve genes with GWAS 
association with any 
respiratory disease and 
gene product is localized to 
membrane (non-IEA)” 

31 genes / 8 diseases

diseaseGALabel gene_countsgeneList

asthma 15

SMAD3, RAP1GAP2, IL18R1, HPSE2, 
SLC30A8, SLC22A5, PSAP, ERBB4, 
HLA-DQA1, IGSF3, IL2RB, IL6R, NOTCH4, 
PDE4D, RAD50

chronic obstructive 
pulmonary disease 5 HLA-C, SFTPD, ANXA5, ANXA11, ATP2C2
lung cancer 3 TGM5, VTI1A, PHACTR2
interstitial lung disease 2 DSP, ATP11A

non-small-cell lung carcinoma 2 NALCN, DLST
nasopharynx carcinoma 2 ITGA9, TNFRSF19
adenocarcinoma of the lung 1 BTNL2
pulmonary emphysema 1 BICD1

http://bit.ly/bosc2017_wikidata

http://bit.ly/bosc2017_wikidata


Opportunistic integration
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diseaseGALabel exposureLabel

lung cancer arsenic pentoxide exposure

lung cancer HN1 exposure

lung cancer mechlorethamine exposure

lung cancer HN3 exposure

asthma Phenacyl chloride exposure

pulmonary emphysema phosgene exposure

“Retrieve genes with GWAS 
association with any 
respiratory disease and 
gene product is localized to 
membrane (non-IEA) and 
show causative chemical 
hazards” 

4 diseases / 6 chemical hazards

http://bit.ly/bosc2017_wikidata

http://bit.ly/bosc2017_wikidata


... and show associated pathways
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gene pathway

SMAD3 Androgen receptor signaling pathway

SMAD3 TGF-beta Receptor Signaling

SMAD3 mechlorethamine exposure

HLA-C Allograft Rejection

SFTPD
Regulation of toll-like receptor signaling 
pathway

…. …..

“Retrieve genes with GWAS 
association with any 
respiratory disease and 
gene product is localized to 
membrane (non-IEA), show 
causative chemical hazards 
and show pathways where 
they have a role.” 

16 genes / 59 pathways

http://bit.ly/bosc2017_wikidata

http://bit.ly/bosc2017_wikidata


... and show remote pathway annotations
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“Retrieve genes with GWAS 
association with any respiratory 
disease and gene product is localized 
to membrane (non-IEA), show 
causative chemical hazards, show 
pathways where they have a role and 
show pathway annotations in 
WikiPathways” 

16 genes / 59 pathways

http://bit.ly/bosc2017_wikidata

Remote pathway annotations

Pathway ontology 55

Cell line ontology 12

Disease ontology 11

…. …..

http://bit.ly/bosc2017_wikidata


Tools using Wikidata



Availability
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github.com/SuLab/GeneWikiCentral

github.com/SuLab/wikidataintegrator – python module for Wikidata

github.com/SuLab/scheduled-bots – bot automation framework

github.com/SuLab/Genewiki-ShEx – data models

License

www.wikidata.org/wiki/User:Pathwaybot

www.wikidata.org/wiki/User:Pathwaybot/data_model - Semantic models

www.wikidata.org/wiki/User:Pathwaybot/query_examples – Pathway examples

www.wikidata.org/wiki/User:ProteinBoxBot/SPARQL_Examples– Genewiki 
example



Structure of the federated query

A federated query contains query patterns for both the local 
endpoint (green box) and a remote endpoint (blue box). The address 
of the remote SPARQL endpoint is expressed with the SERVICE 
keyword



Why federate

● Incorporate more fine-grained data not captured in Wikidata
● Link to other (non-public licenses)
● Link to volatile data



Wikidata Query Service support federated queries

● From Wikidata to an external SPARQL endpoint (Wikipathways)
● From a remote SPARQL endpoint to Wikidata
● From a local SPARQL endpoint to Wikidata
● From a local Wikibase (with WDQS) to Wikidata



From Wikidata to an external SPARQL endpoint (Wikipathways)



SPARQL query



From a remote SPARQL endpoint to Wikidata



We use ShEx to describe contents of a remote endpoint 
(http://shex.io)

● Draft Shape Expression for the Europeana Sparql endpoint: 


