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Folk tale of the stone soup



Acute promyelocytic leukemia

Chromosomal translocation on the 
RARα gene  

Cancer of the white blood cells



Source: http://jco.ascopubs.org/content/early/2014/09/17/JCO.2014.55.3453

Findings support the use 

of retinoic acid plus arsenic trioxide 

as prefered first-line treatment

Effects of arsenic trioxide known  

for decades in China

Original papers were published in 

the Chinese language and in 
journals that are obscure even to 
most Chinese readers

http://jco.ascopubs.org/content/early/2014/09/17/JCO.2014.55.3453


Een Wikipedia artikel wordt net zo bereid als de stenen soep



Multilingual Wikipedia & Infoboxes

InfoboxInfobox



Dutch EnglishGreek

Dutch EnglishGreek

Language independent info boxes



The Gene Wiki project, circa 2008
!8

Huss, PLoS Biol, 2008

Data imported 
from structured 

databases
Summarized 

knowledge via 
crowdsourcing
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Wikidata is to data as Wikipedia is to text

Wikidata is a collaboratively edited knowledge 
base operated by the Wikimedia Foundation 

! Completely free, even for commercial usage (CC0) 
! Anybody can contribute 
! Covers all domains of knowledge 
! Extensive item history, talk pages, projects, users 
! Integration with the semantic web 
! High performance query engine (SPARQL) 

! Stable! Long term support not dictated by funding cycles 
! Actively developed 
! Already has large number of active users, editors, 

contributors!

A giant graph of knowledge!



Linked data



Linked data



Linked Data



















Getting data in..



Community engagement and model discussion 



Formally capture and describe model and community consensus 

Model development  

● Legacy review – develop punch lists for existing data issues that 
needs fixing 

● Documentation – terse, human-readable representation helping 
contributers and maintainers quickly grok the model 

● Client pre-submission – submitters test their data before 
submission to make sure they’re saying what they want to say and 
that the receiving schema can accommodate all of their data 

● Server pre-ingestion – submission process checks data as it comes 
in and either rejects or warns about non-conformant data



● Model structure of items (genes, drugs, 
diseases, .. etc) & relationships between 
items 

● Import data from many sources and 
ontologies 

● Linked to many identifiers from external 
databases 

● Architecture for maintaining data from 
external sources

Seeding with data



Wikidataintegrator
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EMA

GWAS Central

NDF-RT

NCBI Gene InterPro

Guide to Pharmacology
PubChem



Use..



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



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

gene
geneLab
el   gene

geneLab
el   gene

geneLab
el   gene

geneLab
el

Q149127
59 SLC22A5  

Q180273
70 IGSF3  

Q180350
37 RAD50  

Q180278
36 IL6R

Q149142
43 PSAP  

Q180334
24 IL18R1  

Q180339
19 XPR1  

Q180304
09 PDE4D

Q149079
90 SLC30A8  

Q180453
82 HPSE2  

Q180421
32 GSDMB  

Q180301
85 NOTCH4

Q180355
89 C6orf10  

Q180278
22 IL2RB  

Q180367
29

RAP1GAP
2  

Q180269
47

HLA-
DQA1

Q180542
56 GSDMA  

Q180535
59 CDHR3  

Q180338
89 IL1RL1      

Q180307
85 PRKG1  

Q149039
74 SMAD3  

Q179172
02 ERBB4      

22 genes

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
geneLabe
l   gene

geneLabe
l   gene

geneLabe
l

Q1491275
9 SLC22A5  

Q1804538
2 HPSE2  

Q1791720
2 ERBB4

Q1491424
3 PSAP  

Q1802782
2 IL2RB  

Q1802783
6 IL6R

Q1490799
0 SLC30A8  

Q1490397
4 SMAD3  

Q1803040
9 PDE4D

Q1802737
0 IGSF3  

Q1803503
7 RAD50  

Q1803018
5 NOTCH4

Q1803342
4 IL18R1  

Q1803672
9 RAP1GAP2  

Q1802694
7 HLA-DQA1

15 genes

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_cou
nts geneList

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



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



... 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



From Wikidata to an external SPARQL endpoint (Wikipathways)



SPARQL query

Try me....

https://www.youtube.com/watch?v=DgPMrDzwxzI


From a remote SPARQL endpoint to Wikidata

........

https://tinyurl.com/y899fh9g




Example query Cellosaurus en Pathways

Which papers do Cellines and Pathway Share

https://query.wikidata.org/#%23defaultView%3AGraph%0ASELECT%20%3Fpathway%20%3FpathwayLabel%20%3Fwpid%20%3Fcelllines%20%3FcelllinesLabel%20%3Fcellosaurus%20WHERE%20%7B%0A%20%20%3Fpathway%20wdt%3AP3937%20%3Fwpid.%0A%20%20%3Fpathway%20wdt%3AP2860%20%3Farticle.%0A%20%20%3Fcelllines%20wdt%3AP1343%20%3Farticle.%0A%20%20%3Fcelllines%20wdt%3AP3289%20%3Fcellosaurus.%0A%20%20SERVICE%20wikibase%3Alabel%20%7B%20bd%3AserviceParam%20wikibase%3Alanguage%20%22%5BAUTO_LANGUAGE%5D%2Cen%22.%20%7D%0A%7D


Tooling..



Tools using Wikidata



Chlambase.org and Wikigenomes.org



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

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

github.com/SuLab/SPARQL_Examples – SPARQL-query examples data models

github.com/SuLab/wikibase-jenkins – Wikibase instance with Jenkins 



Conclusions

●Wikidata is a public linked data resource 
●Wikidata is a community of communities 
●Wikidata applies a CC0 license (public data) 
●Integration with non-CC0 data through captured links 

and federated SPARQL queries 
●Metadata on genes, proteins, diseases and drugs are 

regularly synchronised (Gene wiki) 
●No prior permission or vetting needed to add your 

content to Wikidata





Demo

• Translations of English disease terms in South African 
languages

http://tinyurl.com/ycne27j6
http://tinyurl.com/ycne27j6

