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Protocol to add Covid-19 to Wikidata

What we did...

e

Thread

Egon Willigh@gen @egonwillighagen - Mar 19, 2020
@lubianat, | just noted your work on w.wiki/Kn8 ... I'm going to add the
'protein encoding genes' to go with them #wikidata #SARS_COV_2
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Egon Willigh@gen
@egonwillighagen

Replying to @egonwillighagen and @Ilubianat

quick update, | asked @andrawaagq if their bot can be
used to do this instead (| added one manually)

11:51 PM - Mar 19, 2020 - TweetDeck

1Retweet 2 Quote Tweets 4 Likes
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Andra Waagmeester @andrawaag - Mar 20, 2020
Replying to @egonwillighagen and @lubianat
Not yet, but working with you on building that.
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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

e Completely free, even for commercial usage (CCO)

e Anybody can contribute

e Covers all domains of knowledge WI KI DATA
e Extensive item history, talk pages, projects, users

e Integration with the semantic web i ]
e High performance query engine (SPARQL) A giant gra‘ph of knowledge!

Stable! Long term support not dictated by funding —
cycles

Actively developed

e Already has large number of active users, editors -8
contributors! e

Kapiolani Medical Center for
Women and Children
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ducible T-cell kinase, also known as ITK, is a protein which in humans is encoded by the /K g8

Contents [nide]
1 Function
2 Structure
3interactions
4References
5 Further reading

Function

[edi

This gene encodes an intracellular tyrosine kinase expressed in T-cells. The protein is thought to play a rolel

in T-cell proliferation and differentiation

Structure

This protein contains the following domains, which are often found in intracellular kinases:!*

o N-terminus - PH (pleckstrin homology domain)
« BTK - Bruton's tyrosine kinase Cys-rich motif

 SH3 - (Src homology 3)

« SH2 - (Sc homology 2)

o Citerminus — tyrosine kinase, catalytic domain

Interactions

ITK (gene) has been shown to interact with FYN,'*1%! Wiskott-Aldrich syndrome protei
[BISIC) pCG1,11%%8] | ymphocyte cytosolic protein 2,1""%! Linker of activated T cells,!"

alpha 2,1 Grb2!®I®! and Peptidylprolyl isomerase A.
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Available structures.
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Identifiers

fymbols 1K PSCTI2; EMT; LYK; MGC126257;
MGC126258

al  OMM: 185973 MGL 96621 HomoloGene: 4051
GeneCards: ITK Gene.

27.102

Gene ontology

RHA expression pattern
2mze s

Genestias Tissues

More reference expression data

Protein domains.

Dt T T T g M
&) >~
Orthologs

Human
3702
ENSG0000113263 ENSMUSGO0000020395
Q08881 A1ASE0
NI4_010583

NP_034713

Data imported
from structured
databases

Huss, PLoS Biol, 2008



Article Talk Read Edit View history |Search

Reelin

From Wikipedia, the free encyclopedia

Reelin
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Reelin has been suggested to be implicated in pathogenesis of

several brain diseases. The expression of the protein has been A

found to be significantly lower in schizophrenia and psychotic : ,
bipolar disorder, but the cause of this observation remains \‘f‘“
uncertain as studies show that psychotropic medication itself

Available structures

List of PDB id codes

Identifiers
PRO1598; Rl
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Reelin

From Wikipedia, the free encyclopedia

Reelin (RELN)!®! is a large secreted extracellular matrix glycoprotein that helps regulate processes of neuronal migration and positioning in
the developing brain by controlling cell-cell interactions. Besides this important role in early development, reelin continues to work in the
adult brain. It modulates synaptic plasticity by enhancing the induction and maintenance of long-term polentiation.ls]m It also stimulates
dendritel®) and dendritic spinel®) development and regulates the continuing migration of neuroblasts generated in adult neurogenesis sites
like subventricular and subgranular zones. It is found not only in the brain, but also in the spinal cord, blood, and other body organs and
tissues.[¢citation needed]

Reelin has been suggested to be implicated in pathogenesis of several brain diseases. The expression of the protein has been found to be
significantly lower in schizophrenia and psychotic bipolar disorder,!%) but the cause of this observation remains uncertain as studies show
that psychotropic medication itself affects reelin expression. Moreover, epigenetic hypotheses aimed at explaining the changed levels of
reelin expression!('!] are controversial.['2l[13] Total lack of reelin causes a form of lissencephaly. Reelin may also play a role in Alzheimer's
disease, temporal lobe epilepsy and autism.[citation needed] Available structures
PDB  Ortholog search: PDBe RCSB

Reelin's name comes from the abnormal reeling gait of reeler mice,'%! which were later found to have a deficiency of this brain protein and

were homozygous for mutation of the RELN gene. The primary phenotype associated with loss of reelin function is a failure of neuronal List of PDB id codes [show]
positioning throughout the developing central nervous system (CNS). The mice heterozygous for the reelin gene, while having little Identifiers
neuroanatomical defects, display the endophenotypic traits linked to psychotic disorders.['5] Aliases RELN, LIS2, PRO1598, RL, reelin, ETL7

External OMIM: 600514 MGI: 103022 HomoloGene: 3699

Contents [hide]
IDs GeneCards: RELN

1 Discovery
. . Gene location (Human) [hide]
and secretion

ructure
4 Function
4.1 During development A
&
4.2 In adults EEEEB g8 %
5 Evolutionary significance 8 910111213141516 171819202122 X Y MT

| 6 Mechanism of action Chr. Chromosome 7 (human)!"!
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WIKIDATA Reelin (0i3561329)

mammalian protein found in Homo sapiens / edit

Main page RELN | reelin | uniprot:P78509
Community portal

Project chat » In more languages

Create a new item

Recent changes

Random item Statements

Query Service
Nearoy

Help

Donate

qeD

instance of protein # edit

» 1 reference

Tools

+ add value
What links here

Related changes
Special pages
Permanent link subclass of

qaeD

protein / edit

Page information
Concept URI » 1 reference

Cite this page
Import interwiki

oD

Reelin Z edit

» 1 reference

+ add value

<o

image 2DDU.png 2 Z edit

» 1 reference




Retinoic acid receptor alpha (q254943)

mammalian protein found in Homo sapiens
Nuclear receptor subfamily 1 group B member 1 | RARA

Statements

molecular function & | retinoic acid binding

determination method

molecular function (reso) vireleienica

represents gene ontology function annotations retrieved

stated in

curator

reference URL

determination method
Wikipedia (7 entries) / edit

ar Wl bgin )l jaa> Judiwo

en Retinoic acid receptor alpha

es Receptor de acido retinoico alfa
sh Receptor retinoinske kiseline alfa
sr  Receptor retinoinske kiseline alfa determination method
uk RARA

zh MEEMZFa

» 1 reference

retinoic acid binding (14901431
Interacting selectively and non-covalently with retinoic acid, 3,7,
G0:0001972
Statements
subclass of e retinoid binding
» 1 reference
Z edit
IDA
3 January 2017

IDA (qQ23174122)

Gene Ontology evidence code
Inferred from Direct Assay

Statements

instance of € Gene Ontology Evidence code

© manual assertion

A human retinoic acid receptor which belongs to the
family of nuclear receptors (q24339631)

Statements

A human retinoic acid receptor / s & scienific article
which belongs to the family of

nuclear receptors

UniProt-GOA

British Heart Foundation

http://www.ebi.ac.uk/QuickGO/GA
nnotation?protein=P10276 &

IDA

o —— s
e transcription corepressor activity

IDA

+ add reference

Z edit

Identifiers

PubMed ID & 2825025

British Heart Foundation (q4970039)
Statements

instance of organization

QoD

http:/Aww.bhf.org.uk/&

<o

official website

Identifiers

GRID ID £ grid.452924.c




Item| Discussion

Revision history of "Retinoic acid receptor alpha" (Q254943)

Read

View history

7 |Search V

View logs for this item

Search for revisions

From year (and earlier): 2017

\ From month (and earlier):

all v | Tag filter: |

| show |

Diff selection: Mark the radio boxes of the revisions to compare and hit enter or the button at the bottom.

Legend: (cur) = difference with latest revision, (prev) = difference with preceding revision, m = minor edit.

| Compare selected revisions |

Select: All, None, Invert

e (cur | prev)

o (cur| prev

08:00, 28 Jahhary 207137 Edodéfoobot (talklcomnbs) .

o (cur| prev) &
o (cur | prev) ©
o (cur| prev)
o (cur| prev) ©

o (cur| prev) &

a fourl nran |

12:06, 4 January 2017 ProteinBoxBot (talk | contribs) . . (454,609 bytes) (+165,607) . . (Updated item: update GO terms) (undo) (restore)
) 03:57, 3 January 2017 ProteinBoxBot (talk | contribs) . . (289,002 bytes) (+1,584) . . (Updated item) (undo) (restore)
©J 09:07, 17 September 2016 Okkn (talk | contribs) . . (287,418 bytes) (-2) . . (Changed claim: subclass of (P279): Retinoic acid receptor (Q2838685)) (undo | thank) (restore)

15:18, 16 September 2016 ProteinBoxBot (talk | contribs) . . (287,420 bytes) (-292) . . (Updated item) (undo) (restore)
12:03, 17 August 2016 ProteinBoxBot (talk | contribs) . . (287,712 bytes) (0) . . (Updated item) (undo) (restore)
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Getting data in..



License: CCO

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

CCO + + +

CC-BY T + &
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. ltrefers 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
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Wikibase and WBStack

a’a

0/'(AV

github.com/wmde/wikibase-docker

Read the guide

] wmde / wikibase-docker

<> Code Pull requests 6 Actions Security Insights

@ Docker images and example compose file for Wikibase and surrounding services

O

wbstack.com

WhbStack ajpha DASHBOARD ~ ACCOUNT  LOGOUT

Hi andra@micel.io

-
Your open data..

..starting with a Wikibase stack

What is Wikibase?

Wikibase is an open source software suite for running a collaborative

knowledge base. O lation of it is Wikidata.

mCCBY 40




Community engagement and model discussion




Formally capture and describe model and community

consensus
iy T

<samples9298996> bf:creator

bf:class

rdf:type

Model development

e Legacy review — develop punch lists for existing data issues that "Oliver Twist."
needs fixing -

"PZ3.D550165PR4567" "Dickens, Charles, 1812-1870."

e Documentation — terse, human-readable representation helping
contributers and maintainers quickly grok the model

e  Client pre-submission — submitters test their data before submission v
to make sure they’re saying what they want to say and that the <samples9298996>

receiving schema can accommodate all of their data FEfeEgpe R CReXEN
rdf:type bf:Work ;

) ) o ) bf:title "Oliver Twist." ;
e  Server pre-ingestion — submission process checks data as it comes bf:class <id.loc.gov/../PZ3> ;

in and either rejects or warns about non-conformant data el nie |l
rdf:type bf:Person ;

bf:label "Dickens, Charles, 1812-1870." ;
1

<id.loc.gov/../PZ3>
rdf:type bf:LCC ;
bf:label "PZ3.D550165PR4567"



IS C @ © @& https://www.wikidata.org/wiki/EntitySchema:E37 v [F] | e w vy Nnao e 0| =

Donate

pt gene humano 2'edit
Print/export
Download as PDF
# E108: genome_assembly check entities against this Schema | g'edit |
Tools IMPORT <https://www.wikidata.org/wiki/Special:EntitySchemaText/E108>
PREFIX E108: <https://www.wikidata.org/wiki/Special:EntitySchemaText/E108#> Enter an entity to check e.g.Q42 M
What links here
Related changes # E109: human chromosome
Special pages IMPORT <https //www w1k1data org/w;.kl/Spec:.al EntltySchemaText/E109>
Perm~mant tinis I _
~ p:P31 @<#P31 t 7 :
mep < 1ns ance_ o gene> M

PREFIX wdt: <http://www.wikidata.org/prop/direct/>
PREFIX p: <http://www.wikidata.org/prop/>

<#P31 instance of gene> {
ps:P31 @<#gene types> ; # Instance of [P31] gene types
prov:wasDerivedFrom @<#ncbi-gene-reference> OR @<#ensembl-gene-reference>

start = @<#wikidata-human-gene>

‘ p:P644 @<#P644 genomic start> ; # Its genomic start locatio:
p:P645 @<#P645 genomic_end> ; # Its genomic end location
)* ; # Zero or more start and end locations.

# Value statements contain either actual values, or pointers to other Wikidata items.
Identifier statements capture
# external identifiers, erroneous statements are those that are errors.




< ShEx2 — Simple Online Validator

IPREFIX
|PREFIX

PREFIX
IpREFIX
IPREFIX
|PREFIX

PREFIX
IpREFTX
IPREFIX

Istart
i

wd: <http://www.wikidata.org/entity/>
wdt: <http://www.wikidata.org/prop/direct/>

p: <http://www.wikidata.org/prop/>

prv: <http://www.wikidata.org/prop/reference/value/>
pr: <http://www.wikidata.org/prop/reference/>
ps: <http://www.wikidata.org/prop/statement/>

1
BASE <http://www.wikidata.org/entity/>

(Sl Entities to check

[<http://www.wikidata.org/entity/Q414043> @ |START |
|<http://www.wikidata.org/entity/Q415594> @ [START [
[<http://www.wikidata.org/entity/Q416426> @ [START |
|<http://www.wikidata.org/entity/Q417169> @ [START [
[<http://www.wikidata.org/entity/Q417743> @ [START |

l

|<http://www.wikidata.org/entity/Q418553> @ [START

«

<

IS

£

<

<

el et |



Seeding with data

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

|temS :—;Y:I:rlilﬁsdia———___:

! SZ“ J hemistry article 1

e |mport data from many sources and | ol
! ]

ontologies T - Wikidot e
e Linked to many identifiers from external Chemical compound iy

item chem compound (Q11173)

instance of (P31):

databases e oo Q11179 compound Y
SMILES (P233) instance of (P31):

chem compound (Q11173)

. . .. InChi (P234)
e Architecture for maintaining data from disease X e e
disease (Q12136) . |
- tz
exte rn a I SO u rces disease Y stereotsomer of (P3364) - :satance of (P31):
instance of (P31): partof(P361) chem substance (Q79529)
disease (Q12136) \ may treat (P361) €| has part (P527)
© may treat (P361)
.dlsease Y < | may prevent (P361)
lnstar;?:e:fséP(%ll):zue) interacts with (29 properties)

/

protein P
subclass of (P279):
protein (Q8054)




SuLab / Wikidatalntegrator ®@Watch 7 s Star 16  YFork 6

<> Code Issues 4 Pull requests 1 Projects 0 Pulse Graphs

A Wikidata Python module integrating the MediaWiki API and the Wikidata SPARQL endpoint

D 397 commits ¥ 2 branches © 1 release 42 7 contributors sfs MIT

Branch: master v Find file Clone or download ~

sebotic fixed an omission where new items don't get created when domain not s... Latest commit 2f5d2fd 22 hours ago

B doc Wikidata to Wikipedia mapping prototype for diseases added. 2 years ago

B wikidataintegrator fixed an omission where new items don't get created when domain not s... 22 hours ago

Jenkins Running

= New item Running Bots

& People

Running +
= Build History

S Name Last Success 1 Last Failure
Edit View =
u ProteinBot_homo_sapiens 1day 21 hr- #12 N/A
(0 Delete View .
;, Manage Jenkins »J GOBot_bigmem 2 days 15 hr 5 9 days 15 hr - #14
&. My Views g GeneBot_Homo_sapiens 2 days 19 hr - #25 2 days 20 hr - #24
4 Credentials ;J Disease_Ontology 2 days 23 hr - #11 4 days 13 hr- #8
(" GeneDiseaseBot 2 days 23 hr - # 1 mo 6 days - #2
Ruild Onele s g Y o~ Y3 e
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Wikidata reconciliation

e Schema reconciliation

o Schema extraction
m Using similar items as templates
m  Wikiprojects
m sheXer

o Property proposals

e Data reconciliation

o On labels
o On shared identifiers
o IRl mapping



start = @<#wikidata-virus-gene>

<#wikidata-virus-gene> {
p:P31
p:P279
p:P688
geneproducts.
p:P703

@<#P31_instance_of_gene> ;
@<#P279_subclass_of_gene>? ;
@<#P688_encodes>? ; # Zero or one

@<#P703_found_in taxon_virus> ; # In

which taxonomy and where in that taxonomy this gene is found

# Identifiers
p:P351
one ncbi gene identifier
p:P594
or more Ensembl gene identifier

p:P2393
Locus tag

}

## Statement details

<#P31_instance_of_gene> {
ps:P31

gene

@E266:P351_ncbi_gene_id ; # Exactly

@E266:P594_ensembl_gene_id* ; # Zero

@E266:P2393_ncbi_locus_tag?; # NCBI

[wd:Q7187] ; # Instance of [P31]

prov:wasDerivedFrom @E265:ncbi-gene-reference OR @E265:ensembl-gene-

reference ;

}

<#P279_subclass_of_gene> {
ps:P279
gene types <gene_types>

@<#gene_types> ; # Subclass of [P279]

prov:wasDerivedFrom @E265:ncbi-gene-reference OR @E265:ensembl-gene-

reference ;

}

<#P644_genomic_start> {
ps:P644

value
pPg:P659

xsd:string ; # genomic start [P644]

@E108:sequence_assembly+ ; # Qualifier

indicating the applicable genomic assembly versions.
prov:wasDerivedFrom @E265:ensembl-gene-reference ;

}

W



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 pa

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

\ >

rts...

SPARQL endpoint
~ T

Knowledge
Graph
(RDF)

Producer

-~

Consumer



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
Producer

=

Knowledge
Graph
(RDF)

-~

Consumer



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: RDEShape, ShEx-simple

o

SH X

ShEx
schema

prefix schema: <http://schema.org/>
prefix xsd: <http://www.w3.0rg/2001/XMLSchemat>
prefix : <http://example.org/>

:User IRI {

}

schema:name xsd:string ;
schema:knows @:User *



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

RDF data

prefix
prefix

schema:

xsd:

prefix :

ralice

:bob

schema:
schema:
schema:

<http://schema.org/>
<http://www.w3.0rg/2001/XMLSchema#>
<http://example.org/>

name "Alice" 5
knows :alice, : bob .
name "Robert"

ShEx
schema

prefix
prefix

schema:

xsd:

prefix :

:User IRI {
schema:name
schema:knows @:User *

}

<http://schema.org/>
<http://www.w3.0rg/2001/XMLSchema#>
<http://example.org/>

xsd:string ;

‘[ Validator }—~

:alice@:User, :bob@:User

Input
shape map

:alice@:User

Result
shape map

Try it with RDFShape



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 o VQI|dq'|'|ng -

http://www.validatingrdf.com/tutorial/iswc2020/ R D F D ata

Joge Srile Ladea Gayo



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

Shape Expressions at Wikidata |II ‘I I

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

Example: Author (E42)

C @ shex-simple.toolforge.org/wikidata/packages/shex-webapp/doc/shex-simple.html?data=Endpoint:%20http... @ ¥¢

7 ShEx2 — Simple Online Validator

PREFIX p: <http://w.wikidata.org/prop/> -
PREFIX wd: <http://ww.wikidata.org/entity/>

PREFIX ps: <http://ww.wikidata.org/prop/statement/>

PREFIX wdt: <http://wwi.wikidata.org/prop/direct/>

PREFIX xsd: <http://uww.w3.org/2001/XMLSchema#>

PREFIX psn: <http://wai.wikidata.org/prop/statement/value-normalized/>

prefix ui:  <http://www.u3.org/ns/ui#>

# This schema is used as an example for some Entity schemas tutorials
# Example queries:
# 5 authors:
# SELECT * WHERE { 2person wdt:P106 wd:Q36180 } LIMIT 5
# One specific author (Q42):
# SELECT DISTINCT 2author WHERE { VALUES 2author { wd:Q42 } }
start = @<AuthorShape>
<AuthorShape> EXTRA wdt:P31 wdt:P106 {
wdt:P31 [ wd:Q5 ] // ui:label “instance of"@en ;

wdt:P735 @<GivenName> * // ui:label "Given name"@en ;

wdt:P21 IRI 3 // ui:label "sex or gender”@en ; =

[’V Entities to check

|<http:/www.wikidata org/entity/Q42> @ [START El k%
[<htp:/wwwwikidata.orglentity/Q272> @ [START 3
|<http:/www.wikidata.org/entity/Q360> @ [sTART U X
|<http:/www.wikidata.org/entity/Q377> @ [START D 4
[<http /iwww wikidata orglentity/Q392~ @ [START [k
Vwd:Q42@START

Vwd:Q272@START

Xwd:Q360@!START
validating http://ww.wikidata.org/entity/Q36@ as //www.wikidata.org/wiki/Special:EntitySchemaText/AuthorShape:
validating "1971-07-03T00:00:00Z"  http: //ww.w3.org/2001/XML Schema#dateTime: exceeds cardinality
oR
validating "Julian Assange”: exceeds cardinality
oR

validate (ctl-enter)


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

|ldentify common structure of a given set of items

ltems can be selected by Class, SPARQL query, shapeMap, etc.
Integrated in RDEShape and WikiShape

data



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

Creating Uls from entity schemas

Generate Forms from entity schemas

Suggest/check properties and values

Prototypes

CRADLE E>
ShapeForms

User
Nam
B [
e
-


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
iy T

<samples9298996> bf:creator

bf:class

rdf:type

Model development

e Legacy review — develop punch lists for existing data issues that "Oliver Twist."
needs fixing -

"PZ3.D550165PR4567" "Dickens, Charles, 1812-1870."

e Documentation — terse, human-readable representation helping
contributers and maintainers quickly grok the model

e  Client pre-submission — submitters test their data before submission v
to make sure they’re saying what they want to say and that the <samples9298996>

receiving schema can accommodate all of their data FEfeEgpe R CReXEN
rdf:type bf:Work ;

) ) o ) bf:title "Oliver Twist." ;
e  Server pre-ingestion — submission process checks data as it comes bf:class <id.loc.gov/../PZ3> ;

in and either rejects or warns about non-conformant data el nie |l
rdf:type bf:Person ;

bf:label "Dickens, Charles, 1812-1870." ;
1

<id.loc.gov/../PZ3>
rdf:type bf:LCC ;
bf:label "PZ3.D550165PR4567"



Seeding with data

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

|temS :—;Y:I:rlilﬁsdia———___:

! SZ“ J hemistry article 1

e |mport data from many sources and | ol
! ]

ontologies T - Wikidot e
e Linked to many identifiers from external Chemical compound iy

item chem compound (Q11173)

instance of (P31):

databases e oo Q11179 compound Y
SMILES (P233) instance of (P31):

chem compound (Q11173)

. . .. InChi (P234)
e Architecture for maintaining data from disease X e e
disease (Q12136) . |
- tz
exte rn a I SO u rces disease Y stereotsomer of (P3364) - :satance of (P31):
instance of (P31): partof(P361) chem substance (Q79529)
disease (Q12136) \ may treat (P361) €| has part (P527)
© may treat (P361)
.dlsease Y < | may prevent (P361)
lnstar;?:e:fséP(%ll):zue) interacts with (29 properties)

/

protein P
subclass of (P279):
protein (Q8054)




SuLab / Wikidatalntegrator ®@Watch 7 s Star 16  YFork 6

<> Code Issues 4 Pull requests 1 Projects 0 Pulse Graphs

A Wikidata Python module integrating the MediaWiki API and the Wikidata SPARQL endpoint

D 397 commits ¥ 2 branches © 1 release 42 7 contributors sfs MIT

Branch: master v Find file Clone or download ~

sebotic fixed an omission where new items don't get created when domain not s... Latest commit 2f5d2fd 22 hours ago

B doc Wikidata to Wikipedia mapping prototype for diseases added. 2 years ago

B wikidataintegrator fixed an omission where new items don't get created when domain not s... 22 hours ago

Jenkins Running

= New item Running Bots

& People

Running +
= Build History

S Name Last Success 1 Last Failure
Edit View =
u ProteinBot_homo_sapiens 1day 21 hr- #12 N/A
(0 Delete View .
;, Manage Jenkins »J GOBot_bigmem 2 days 15 hr 5 9 days 15 hr - #14
&. My Views g GeneBot_Homo_sapiens 2 days 19 hr - #25 2 days 20 hr - #24
4 Credentials ;J Disease_Ontology 2 days 23 hr - #11 4 days 13 hr- #8
(" GeneDiseaseBot 2 days 23 hr - # 1 mo 6 days - #2
Ruild Onele s g Y o~ Y3 e
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Corona viruses added to Wikidata

Virus strain NCBI Taxon ID Wikidata Qid # Genes # Proteins
SARS virus 694009 Q278567 14 1

Middle East respiratory syndrome coronavirus 1335626 Q4902157 1" 9

Human coronavirus NL63 277944 Q8351095 7 6

Human coronavirus 229E 11137 Q16983356 8 8

Human coronavirus HKU1 290028 Q16983360 9 9

Human coronavirus OC43 31631 Q16991954 9 8
SARS-CoV-2 2697049 Q82069695 1 27



Strain shex...

parent ta...

isease (E69) (eg: Q.. has effect... {/irus strain shex (E.] parentiaxen., irus taxon shex (E1..,

found in tgxon (P703)

[ ]

7\ encoded by (P702)

A virus protein shex virus gene shex (E..
encodes (P688)

Wt T(P) J‘ﬁ

Protein shex... WikiPathways... Gene shex...




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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Simple data retrieval

39 genes

“Retrleve geneS Wlth kene beneLabeI ene keneLabeI ene keneLabeI ene beneLabeI
. 05013317 ICOL22A1 18027370 |GSF3 18053559 |CDHR3 14903974 |SMAD3

GWAS association 014912759 |SLC22A5 18045382 |HPSE2 18045669 |ATG3 18033889 |IL1RL1

with asthma” 014914243 PSAP 18048437 |33 18035037 |RAD50 17917202 |ERBB4
014907990  [5LC30A8 18051900 [PYHIN1 18036984 [FBXL7 18027836 |IL6R
018025002 |GAB1 17709208 |ACO1 18033919 XPR1 18030185 |NOTCH4
018035589  [c60rf10 18027822 |IL2RB 15326496 |RORA 18030409 |PDE4D
018054256  [GSDMA 18030364 [PBX2 18042132 |[GSDMB 18045645 [IKZF4
018058487 [C50rf56 18037773 |ABI3BP 18029145 [MKLN1 18039979 |KLHLS
018030785 [PRKG1 18039623 [CTNNA3 18036729 |RAP1GAP2 18026947 |HLA-DQA1
018033424 L18R1 18046350 NF665 14878303 |IL13

1 SELECT DISTINCT ?gene ?genelLabel where {

2 ?gene wdt:P2293 wd:Q35869 . # gene has genetic association to "asthma"
3 ?gene wdt:P31 wd:Q7187 . # gene 1is subclass of "gene"

4 SERVICE wikibase:label { bd:serviceParam wikibase:language "en". }

5

}

http://bit.ly/bosc2017 wikidata



http://bit.ly/bosc2017_wikidata

Data integration

22 genes
(13 H H
Retrleve genes Wlth gene genelabel ene genelLabel ene keneLabeI ene geneLabel
GWAS association Q1491275 Q1802737 1803503 01802783
. &) SLC22A5 IGSF3 RADS50 6 IL6R
Wlth aSthma and gene Q1491424 Q1803342 1803391 Q1803040
product is localized to 3 PSAP IL18R1 XPR1 PDE4D
” Q1490799 Q1804538 1804213 Q1803018
membrane 0 sLczoas b HPSE2 D GSDMB 5 NOTCH4
Q1803558 Q1802782 1803672 Q1802694
0 C6orf10 2 IL2RB RAP1GAP2 |7 HLA-DQA1
1 SELECT DISTINCT ?gene ?genelabel where {
2 ?gene wdt:P2293 wd:Q35869 . # gene has genetic association to "asthma"
3
4 ?gene wdt:P31 wd:Q7187 . # gene is subclass of "gene"
5
6 ?gene wdt:P688 ?protein . # gene encodes a protein
7 ?protein wdt:P681 ?cc . # protein has a cellular component
8 ?cc wdt:P279* |wdt:P361* wd:Q14349455 . # cell component is 'part of' or 'subclass of' membrane
9

10 SERVICE wikibase:label { bd:serviceParam wikibase:language "en". }

11|} http://bit.ly/bosc2017 wikidata



http://bit.ly/bosc2017_wikidata

Leveraging the Disease Ontology structure

31 genes / 8 diseases

“« . .
Retn?V? gen.eS Wlth GWAS diseaseGALabel Eene_countsEeneList
association with any SMAD3, RAP1GAP2, IL18R1, HPSE2,

. t d . d SLC30AS8, SLC22A5, PSAP, ERBB4,
respiratory disease an |:> HLA-DQA1, IGSF3, IL2RB, IL6R, NOTCH4,
gene product is localized to asthma 15 PDE4D, RADSO

” chronic obstructive
membrane (non—IEA) pulmonary disease 5 HLA-C, SFTPD, ANXA5, ANXA11, ATP2C2
lung cancer 3 TGMS5, VTI1A, PHACTR2
interstitial lung disease 2 DSP, ATP11A
1 SELECT ?diseaseGALabel (count (DISTINCT ?gerpon-small-cell lung carcinoma 2 NALCN, DLST
2 (group_concat(DISTINCT ?genelabel; separatofnasopharynx carcinoma 2 ITGA9, TNFRSF19
1 BTNL2
1

3 ?gene wdt:P2293 ?diseaseGA . # gengddenocarcinoma of the lung

: | h BICD1
?diseaseGA wdt:P279%* WdZQ3286546 . # to ¢ ULTSQaUIen?E:)ySingUI Y SySCTlr ulscasc

?gene wdt:P31 wd:Q7187 ; wdt:P688 ?protein ; # gene is subclass of "gene" and encodes protein

rdfs:label ?genelabel .
8 |FILTER (langﬁi&eneLabel) = "en") |
9 ?protein p:P681 ?s . # protein's cell component statement
?s ps:P681 ?cp . # get statement value

i 1 http://bit.ly/bosc2017 wikidata



http://bit.ly/bosc2017_wikidata

... and show associated pathways

“‘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

gene pathway
SMAD3 |Androgen receptor signaling pathway
SMAD3  [TGF-beta Receptor Signaling
SMAD3 |mechlorethamine exposure
HLA-C Allograft Rejection

Regulation of toll-like receptor signaling
SFTPD pathway

[T TP~ WU Ty =7 I TWU LT P oo v Q=>4 T e S T TEMe T Vearo oS ey a5

?pathway wdt:P31 wd:04915012 ;
wdt:P527 ?gene .

# instance of a biological pathway

7|}

SERVICE wikibase:label { bd:serviceParam wikibase:language "en". }

http://bit.ly/bosc2017 wikidata



http://bit.ly/bosc2017_wikidata

From Wikidata to an external SPARQL endpoint (Wikipathways
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PREFIX wp: <http://vocabularies.wikipathways.org/wp#>

PREFIX dcterms: <http://purl.org/dc/terms/>

PREFIX dc: <http://purl.org/dc/elements/1.1/>

SELECT DISTINCT ?metabolitelLabel ?metabolite2Label ?massl ?mass2 WITH {

SELECT ?metabolitel ?metabolite2 WHERE {

?pathwayItem wdt:P2410 "WP706"; Wikidata
wdt:P2888 ?pwlri.

[SERVICE <http://sparql.wikipathways.org/> {

?pathway dc:identifier ?pwIri.

?interaction rdf:type wp:Interaction;
wp:participants ?wpmbl, ?wpmb2;
dcterms:isPartOf ?pathway. WikithhWGyS

FILTER (?wpmbl != ?wpmb2)

?2wpmbl wp:bdbWikidata ?metabolitel.

?wpmb2 wp:bdbWikidata ?metabolite2.

}
} AS %metabolites WHERE {

INCLUDE %metabolites.

?metabolitel wdt:P2067 ?massl. Wikidata
?metabolite2 wdt:P2067 ?mass2. Try me....
SERVICE wikibase:label { bd:serviceParam wikibase:language "[AUTO LANGUAGE],en". }

b



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

From a remote SPARQL endpoint to Wikidata
UniPro.t.}

SPARQL Downloads Documentation/Help Contact

Your query

[Add common prefixes ]

20 SELECT DISTINCT ?wd item ?physically interacts with ?interactswithLabel ?type ?iri ?uniprot ?text WHERE {

21 {SELECT * WHERE { ?iri a up:Protein ;

22 up:organism taxon:9606 ;

23 up:annotation ?annotation . g

24 ?annotation a up:Natural Variant Annotation ; UniProt
25 rdfs:comment ?text .

26 FILTER (CONTAINS(?text, 'loss of function'))

27 3}

28 SERVICE <https://query.wikidata.org/bigdata/namespace/wdqg/sparql> {
29 VALUES ?use {wd:0427492}

30 ?wd_item wdt:P352 ?uniprot ;

31 wdt:P129 ?physically interacts_with ;

32 wdt:P2888 ?iri ;

33 wdt:P703 wd:Q15978631 .

34 ?wd_item p:P129 ?phys_interacts_with_node . Wikidata
35 ?phys_interacts_with node ps:P129 ?physically interacts_with ;

36 pgq:P366 ?use .

37 ?physically interacts_with wdt:P31 ?type ;

38 rdfs:label ?interactswithLabel .

39 FILTER (lang(?interactswithLabel) = "en")

40 }}

Submit.Query | | Cancel

© 2002~ 2017 UniProt Consortium | License & Disclaimer

EMBL-EBI @ &



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

e Completely free, even for commercial usage (CCO)

e Anybody can contribute

e Covers all domains of knowledge WI KI DATA
e Extensive item history, talk pages, projects, users

e Integration with the semantic web i ]
e High performance query engine (SPARQL) A giant gra‘ph of knowledge!

Stable! Long term support not dictated by funding —
cycles

Actively developed

e Already has large number of active users, editors -8
contributors! e

Kapiolani Medical Center for
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