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Protocol to add Covid-19 to Wikidata

What we did...
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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!



The Gene Wiki project, circa 2008
7

Huss, PLoS Biol, 2008

Data imported 
from structured 

databases

Summarized 
knowledge via 
crowdsourcing
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Dutch EnglishGreek

Dutch EnglishGreek

Wikipedia: Maintained independently by >300 language communities
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EMA

GWAS Central

NDF-RT

NCBI Gene InterPro

Guide to Pharmacology
PubChem



Getting data in..



License: CC0

● All structured data from the main, Property, Lexeme, and EntitySchema 
namespaces is available under the Creative Commons CC0 License

License Add to Wikidata Add to Commons Add to Wikipedia

CC0 + + +

CC-BY + + +

CC-BY-NC - - -

CC-BY-SA - + +

CC-BY-ND - - -

CC-BY-NC-SA - - -

CC-BY-NC-ND - - -



Eligibility for inclusion 

1. It contains at least one valid sitelink to a page on Wikipedia, Wikivoyage, Wikisource, Wikiquote, Wikinews, 
Wikibooks, Wikidata, Wikispecies, Wikiversity, or Wikimedia Commons.

2. It refers to an instance of a clearly identifiable conceptual or material entity. The entity must be notable, in the 
sense that it can be described using serious and publicly available references.

3. It fulfills some structural need, for example: it is needed to make statements made in other items more useful.

https://www.wikidata.org/wiki/Wikidata:Notability

https://www.wikidata.org/wiki/Wikidata:Notability
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Wikibase and WBStack

wbstack.comgithub.com/wmde/wikibase-docker



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



Feedback loop



Wikidata reconciliation

● Schema reconciliation
○ Schema extraction

■ Using similar items as templates
■ Wikiprojects
■ sheXer

○ Property proposals

● Data reconciliation
○ On labels
○ On shared identifiers
○ IRI mapping





Entity schemas and 
Shape Expressions

at Wikidata



RDF and knowledge graphs, the good parts

Data integration

Merging RDF graphs automatically

RDF as a basis for knowledge representation

Flexibility

Data that can be adapted to multiple environments 

Reusable data by default

Tools

Data stores and SPARQL endpoints

Multiple serializations: Turtle, JSON-LD, RDF/XML,...

Embeddable in HTML (Microdata/RDFa)



RDF and knowledge graphs, other parts...

Consuming & producing data from RDF

SPARQL endpoints are usually not well documented

Typical documentation = set of SPARQL queries

Difficult to know where to start doing queries

Knowledge
Graph
(RDF)

Producer Consumer

SPARQL endpoint



Why Shape Expressions?

For producers

Understand the contents they will produce 

Ensure contents have the expected structure

Advertise and document the structure

Generate user interfaces

For consumers

Understand content’s structure

Validate before processing

Query generation & optimization

Knowledge
Graph
(RDF)

Producer Consumer

SPARQL endpoint



Shape Expressions

Language to describe and validate RDF data

Human readable

Intended audience: domain experts

Syntax inspired by Turtle and SPARQL

Machine processable

Formal semantics 

Several syntaxes (Compact, RDF, JSON-LD)

Open source implementations: 

Javascript, Scala, Java, Python, …

Online demos: RDFShape, ShEx-simple

prefix schema: <http://schema.org/> 
prefix xsd:    <http://www.w3.org/2001/XMLSchema#>
prefix :       <http://example.org/>

:User IRI {
  schema:name  xsd:string   ;
  schema:knows @:User     *
}

ShEx
schema

http://shex.io/shex-semantics/
https://github.com/shexSpec/shex.js/
https://github.com/weso/shex-s
https://github.com/iovka/shex-java
https://github.com/hsolbrig/PyShEx
https://rdfshape.weso.es/
http://shex.io/webapps/shex.js/doc/shex-simple.html


Shape Expressions example

prefix schema: <http://schema.org/> 
prefix xsd:    <http://www.w3.org/2001/XMLSchema#>
prefix :       <http://example.org/>

:User IRI {
 schema:name  xsd:string   ;
 schema:knows @:User     *
}

Try it with RDFShape

prefix schema: <http://schema.org/> 
prefix xsd:    <http://www.w3.org/2001/XMLSchema#>
prefix :       <http://example.org/>

:alice schema:name  "Alice"       ;
       schema:knows :alice, : bob .
:bob   schema:name  "Robert"      .

ShEx
schema

RDF data

:alice@:User
Input

shape map

Validator :alice@:User, :bob@:User

Result
shape map

http://rdfshape.weso.es/link/16184937471


More info about Shape Expressions

Validating RDF Data book

http://book.validatingrdf.com/

Shapes applications and tools tutorial at ISWC’20

http://www.validatingrdf.com/tutorial/iswc2020/

http://book.validatingrdf.com/
http://www.validatingrdf.com/tutorial/iswc2020/


Shape Expressions at Wikidata

Introduced in May, 2019 as a new namespace: Entity Schemas

- Enn = Entity schemas, e.g. Author: E42

Other namespaces: 

- Qnn = Entities, e.g. Douglas Adams: Q42
- Pnn = Properties, e.g. country of citizenship: P27
- Lnn  = Lexemes (lexicographical data), e.g.: ”answer” L42
- Snn = Senses 
- ..

https://www.wikidata.org/wiki/EntitySchema:E42
https://www.wikidata.org/wiki/Q42
https://www.wikidata.org/wiki/Property:P27
https://www.wikidata.org/wiki/Wikidata:Lexicographical_data
https://www.wikidata.org/wiki/Lexeme:L42


Some use cases and tools

Describing and validating entities with entity schemas

Authoring entity schemas

Extracting schemas from existing data: sheXer

Generating User interfaces from entity schemas: shapeForms

Entity schemas ecosystem



Describing and validating entities with entity schemas 

Describe expected shape of entities

Check if entities conform to that shape

Filter entities according to conformance

✔ ❌

Data

✔ ❌

Example: Author (E42)

✔ 

https://www.wikidata.org/wiki/EntitySchema:E42


Authoring and visualizing entity schemas

YaSHE: Editor with syntax highlighting, error detection, auto-complete, etc.

ShEx-Author: Visual editor

RDFShape: RDF playground

Conversion, Querying, visualization, Validation…)

Can be used to visualize Shape Expressions

Wikishape

Similar to RDFShape, but specialized for Wikidata/Wikibase

https://www.weso.es/YASHE/
https://www.weso.es/shex-author/
http://rdfshape.weso.es/
http://wikishape.weso.es/


Extracting schemas from existing data

sheXer extracts ShEx schemas from RDF data

Identify common structure of a given set of items

Items can be selected by Class, SPARQL query, shapeMap, etc.

Integrated in RDFShape and WikiShape

RDF
data

http://shexer.weso.es/
https://rdfshape.weso.es/
http://wikishape.weso.es/


Creating UIs from entity schemas

Generate Forms from entity schemas

Suggest/check properties and values 

Prototypes

CRADLE 

ShapeForms

Data

https://cradle.toolforge.org/#/
https://rdfshape.weso.es/shapeForm


Entity schemas ecosystem

Increasing adoption of entity schemas at Wikidata

Schemas project: https://www.wikidata.org/wiki/Wikidata:Schemas

Directory of entity schemas

New challenges

Collaborative work and different views

Trade-off: quality of data vs freedom

Domain experts from different disciplines

https://www.wikidata.org/wiki/Wikidata:Schemas
https://www.wikidata.org/wiki/Wikidata:Schemas
https://www.wikidata.org/wiki/Wikidata:Database_reports/EntitySchema_directory


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



Feedback loop

genes

drugs

proteins



Corona viruses added to Wikidata





Conclusions & future work

Towards an entity schemas ecosystem

Wikidata as a hub for collaborative work

Further work

Apply the protocol to other domains in wikidata

Wikibase related projects

Wikidata subsetting work (see supplementary slides)
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Use..



Simple data retrieval
53

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
54

“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


Leveraging the Disease Ontology structure
55

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

31 genes / 8 diseases
diseaseGALabel gene_counts 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

http://bit.ly/bosc2017_wikidata


... and show associated pathways
56

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


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


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!



Introducing Wikiproject iNaturalist

https://www.inaturalist.org/home
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