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ducible T-cell kinase, also known as ITK, is a protein which in humans is encoded by the /K g8
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Function

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 - (Src homology 2)

o Cterminus — tyrosine kinase, catalytic domain

Interactions

ITK (gene) has been shown to interact with FYN,'*1%! Wiskott-Aldrich syndrome protei
[BISIC) pLCG1,11%%8] | ymphocyte cytosolic protein 2,1""%! Linker of activated T cells,!"

alpha 2,1 Grb2!®I®! and Peptidylprolyl isomerase A.
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IL2-inducible T-cell kinase

1l
1l Available structures
flui, 11uk, 1lum, Tiun, 1sm2, 1snu, 150X, 2etz, 2600
Identifiers

Jymbols TK; PSCTK2; ENT; LYK; MGC126257;
MGC126258

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

From Wikipedia, the free encyclopedia

Reelin

i s e PP N (o PPN SP e VD e s a-r"’\_z\--'"\'-\,_.—...—/‘"“""h"
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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Pathways in Wikidata

@en)
language tag

“An instance of the

Pathway name] *in" + species label

Gene Ontology type |—subclass of (P279) Gene Ontology

schema:desrption pathway type |—sublass of (279)—p{Pathway ontolog)
rdfs:jabel ®
instance of (P31)

pathway 1D { Gentifier}

P

Pathway item

TGE0-97]

has part (P527)
@

e oo “A((Frotein node }——instance o (731)—>(Fraken eny)

[
A CURATED PATHWAY DATABASE
361) subclass of (°279)—»{(Wikicte)
found in taxon (P703)
T ) oD
@en
language tag

[Pathway name] [species Tabel+" biological pathway" ]|

schema:description pathway type subclass of (P279) Pathway ontology
abel (-] ]

instance of (F31)
@

Pathway item 1D (P241

(]

has part (P527)
@

) subclass of (P279) Wikipathways ontology

cites'(P2860)

WIKIPATHWAYS -
Pathways for the People

{ dentifier}—format—{WP[0-91+]




Reactome Properties in Wikidata
Properties [edit]

Wikipathways Properties in Wikidata

Properties | edit]

(Vi TR I

Required properties

Optional properties

Reference properties

Primary sources

External Ontologies

Species covered

Wikidata properties related to Reactome (Q2134522)

instance of (P31) e@< - has part (P527) @< -

part of (P361) e@<= - Reactome pathway ID (P3937) sa< -

found in taxon (P703) es< - exact match (P2888) ss<=
cites (P2860) ea<=

stated in (P248) s@< - retrieved (P813) @< *

Reactome pathway ID (P3937) sa<
Reactome (Q2134522) {(} sa<

Pathway Ontology (Q28864280) {(} @< *
Gene Ontology (Q135085) {(# ea<

Homo sapiens (Q15978631) {} sa<=

Required properties

Optional properties

Reference properties

Primary sources

External Ontologies

Species covered

VAT E Wikidata properties related to biological pathway (Q4915012)

instance of (P31) @<= - has part (P527) @< -
WikiPathways ID (P2410) @< - found in taxon (P703) sa< -

exact match (P2888) sa<=
connects with (P2789) ea< - cites (P2860) ea<=

stated in (P248) s@< - retrieved (P813) sa< -

WikiPathways ID (P2410) sa<
WikiPathways (Q7999828) {{} sa<

Pathway Ontology (Q28864280) i «a< -
Cell line ontology (Q21039006) {# s@< *
Disease Ontology (Q5282129) {if sa<

Homo sapiens (Q15978631) {{} sa<




Simple data retrieval

39 genes

“Retrleve geneS Wlth kene beneLabel 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". }

Ul
—

http://bit.ly/bosc2017 wikidata
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Data integration

22 genes
(13 H H
Retrleve gen_eS_WIth gene genelabel ene genelabel ene keneLabel ene genelabel
GWAS association 01491275 Q1802737 1803503 01802783
. &) SLC22A5 IGSF3 RADS50 6 IL6R
Wlth aSthma and gene Q1491424 Q1803342 1803391 Q1803040
product is localized to B PSAP IL18R1 XPR1 PDE4D
» Q1490799 Q1804538 1804213 Q1803018
membrane 0 sLczoas b HPSE2 D GSDMB 5 NOTCH4
Q1803558 Q1802782 1803672 Q1802694
g C60rf10 2 IL2RB RAP1GAP2 |7 HLA-DQA1
1 SELECT DISTINCT ?gene ?genelabel where {
?gene wdt:P2293 wd:Q35869 . # gene has genetic association to "asthma"

?gene wdt:P31 wd:Q7187 . # gene is subclass of "gene"

# gene encodes a protein
?protein wdt:P681 ?cc .
?cc wdt:P279* |wdt:P361* wd:Q14349455 .

# protein has a cellular component

2

3

4

5

6 ?gene wdt:P688 ?protein .
7

8 # 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
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Computing on provenance

15 genes
“Retrieve genes with
. gene genelabel gene genelabel gene genelabel
GWAS association Q14912759 [SLC22A5 Q18045382 [HPSE2 Q17917202 [ERBB4
with asthma and gene - Q14914243 |PSAP Q18027822 |IL2RB Q18027836 |IL6R
product is localized to Q14907990 [SLC30A8 Q14903974 |SMAD3 Q18030409 |PDE4D
membrane (non-1EA)” Q18027370 |IGSF3 Q18035037 |RAD50 Q18030185 |[NOTCH4
Q18033424 [IL18R1 Q18036729 [RAP1GAP2 Q18026947 [HLA-DQA1
N e A A e NV e e e A A oo A BTSN o P A e PN
6 ?’gene wdt:P31 wd:Q7187 ; # gene is subclass of "gene"
7 wdt:P688 ?protein ; # gene encodes a protein
8 rdfs:label ?genelabel .
9  FILTER (lang(?genelLabel) = "en")
10 ?protein p:P681 ?s . # protein's cell component statement
11 ?s ps:P681 ?cp . # get statement value
2 FILTER NOT EXISTS {?s pq:P459 wd:Q23190881 .} # determination method is not IEA
13 2cp wdt:P279% |wdt:P361% wd:Q14349455 . # statement value is 'part of' or 'subclass of' membrane
™ e g AN NI e R e e o~ s

e A

http://bit.ly/bosc2017 wikidata
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Leveraging the Disease Ontology structure

31 genes / 8 diseases

“‘Retrieve genes with GWAS

aSSOCiation W|th an: / diseaseGALabel gene_countsgenelist
. . SMAD3, RAP1GAP2, IL18R1, HPSE2,
respiratory disease and :> SLC30A8, SLC22AS, PSAP, ERBBA,
gene product is localized to . 15 bocan rabso e NOTERS
membr‘ane (non—lEA)” chronic obstructive
pulmonary disease 5 HLA-C, SFTPD, ANXAS5, ANXA11, ATP2C2
lung cancer 3 TGMS5, VTI1A, PHACTR2
nterstitial lung disease 2 DSP, ATP11A
1 SELECT ?diseaseGALabel (count (DISTINCT ?gern
2 (group_concat(DISTINCT ?genelabel; separatofnon-small-cell lung carcinoma 2 NALCN, DLST
?gene wdt:P2293 ?diseaseGA . # gendnasopharynx carcinoma 2 ITGA9, TNFRSF19
>diseaseGA wdt:P279% wd:03286546 . # to 4adenocarcinoma of the lung 1 BTNL2
5 ulmonary emphysema 1 BICD1
6 ?gene wdt:P31 wd:Q7187 ; wdt:P688 ?protein ; # gene is subclass of "gene" and encodes protein
7 rdfs:label ?genelabel .
¢ |FILTER (langﬁi&eneLabel) = "en") |
?protein p:P681 ?s . # protein's cell component statement
?s ps:P681 ?cp . # get statement value

i ~ http://bit.ly/bosc2017 wikidata
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Opportunistic integration

4 diseases / 6 chemical hazards

“‘Retrieve genes with GWAS

association with any diseaseGALabel exposurelabel
respiratory disease and :> lung cancer arsenic pentoxide exposure
gene product is localized to lung cancer HN1 exposure
membrane (non-IEA) and lung cancer mechlorethamine exposure
show causative chemical lung cancer HN3 exposure
hazards” asthma Phenacyl chloride exposure

pulmonary emphysema [phosgene exposure

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

?exposure wdt:P1542 ?diseaseGA . # something causes disease
?exposure wdt:P279 wd:Q21167512 . # and that something is a chemical hazard

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

‘B http://bit.lv/bosc2017 wikidata
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... 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
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... and show remote pathway annotations
16 genes / 59 pathways

“‘Retrieve genes with GWAS

. _ _ Remote pathway annotations
association with any respiratory

) ) _ Pathway ontology 55
disease and gene product is localized :
Cell line ontology 12
to membrane (non-1EA), show :
Disease ontology 11

causative chemical hazards, show
pathways where they have a role and
show pathway annotations in
WikiPathways”

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

wdt:P2888 ?source pathway .
SERVICE <http://sparql.wikipathways.org/> {
?wp_pathway dc:identifier ?source pathway ;
wp:ontologyTag ?pwTag .

(o

- y ikidata
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Tools using Wikidata

http://www.wikigenomes.org

(L)

Welcome to WikiGenomes.org

Afreely open, editable, and centralized model organism database
for the biological research communtty.
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Availability

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

github.com/SulLab/GeneWikiCentral

-+ github.com/SuLab/wikidataintegrator — python module for Wikidata

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

L, github.com/SuLab/Genewiki-ShEx — data models

@ License
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Structure of the federated query

LECT % WHERE {

?localitem ?localproperty ?shareditem .

SERVICE <http://example.remote.sparql> {

?shareditem ?remoteproperty ?remoteitem . Remote pattern
}

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

e Incorporate more fine-grained data not captured in Wikidata
e Link to other (non-public licenses)
e 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
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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 ?metabolitellLabel ?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. Wikipathways

FILTER (?wpmbl != ?wpmb2)

?wpmbl wp:bdbWikidata ?metabolitel.

?wpmb2 wp:bdbWikidata ?metabolite2.

}
} AS %metabolites WHERE ({

INCLUDE %metabolites.

?metabolitel wdt:P2067 ?massl. Wikidata

?metabolite2 wdt:P2067 ?mass2.

SERVICE wikibase:label { bd:serviceParam wikibase:language "[AUTO LANGUAGE],en"

b



From a remote SPARQL endpoint to Wikidata

UniProt o
@

SPARQL Downloads Documentation/Help

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 .

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

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

24 31}

28 SERVICE <https://query.wikidata.org/bigdata/namespace/wdqg/sparql> {
29 VALUES ?use {wd:Q427492}

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 pg:P366 ?use .

37 ?physically interacts_with wdt:P31 ?type ;

38 rdfs:label ?interactswithLabel

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

40 }}

I Submit Query ] [ Cancel |

© 2002- 2017 UniProt Consortium | License & Disclaimer



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

o Draft Shape Expression for the Europeana Spargl endpoint:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX edm: <http://www.europeana.eu/schemas/edm/>

PREFIX rdvocab: <http://rdvocab.info/ElementsGr2/>

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

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

PREFIX skos: <http://www.w3.0rg/2004/02/skos/core#>
PREFIX dbp: <http://dbpedia.org/resource/>

PREFIX oaterms: <http://www.openarchives.org/ore/terms/>
PREFIX bibgalicia: <http://www.galiciana.bibliotecadegalicia.xunta.es/aut/>
PREFIX gtaa: <http://data.beeldengeluid.nl/gtaa/>

PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

<aggregation> {
edm:dataProvider LITERAL* ;
edm:rights <licenses>? ;
edm:isShownBy IRI* ;

}

<concept> {

rdf:type skos:Concept ;
skos:preflLabel LITERAL* ;
skos:broader [dbp:~]* ;
skos:exactMatch IRI* ;
skos:closeMatch IRI* ;

skos:related [dbp:~ bibgalicia:~]* ;
skos:notation LITERAL? -



