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Outline DiSGeNE,T:bO'

How can DisGeNET help your research?
DisGeNET Discovery Platform Overview

DisGeNET Linked Open Data

— Introduction
 RDF-LD Description: Data Model, VoID, Interlinking
* Implementation
* Accessibility
* Documentation
* Use Cases

— Queryingthe DisGeNET-RDF

e Hands-on




How can DisGeNET help your
research?



Big Questions 4 Big Data

-Data Bases
-Literature
-OMICS
-Animal models

DisGeNET - Tutorial
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-EMR, EHR, loT
-Imaging
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-Clinical trials
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intervention,...)




Translational Research
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*Decision-making
. Environment *Prevention
Translational nviro *Diagnosis
Research U *Therapies
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Access to Gene-Disease Associations
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Access to Gene-Disease Associations

Mental retardation - ¢ - SOX3

Py, | | e
7 " AP 3
¥ -;'»ﬂ_," }
SOX3 Q
Online .'\"IL‘ndL’QIM;I[ClML‘L’ in Man OMIM
orpnaNet  oreuass;
«®0

Prot ¢ Mental Retardation
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Lack of:

* Normalization

* Semantic integration
 Data model harmonization
* Unified access

fA67045

m MESH:C538613; MESH:C538613
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DisGeNET ..o"

http:/ /www.dlsgenet.org/

literature (text mining)

 All disease areas
* Supporting evidence

* Analysis tools

Knowledge platform on human gene-disease associations (GDAs)

Integrates information from expert-curated databasesand from the

Database, 2015, 1-17
doi: 10.1093/database/bav028
Database tool

Database tool

DisGeNET: a discovery platform for the
dynamical exploration of human
diseases and their genes

Janet Pifiero', Nuria Queralt-Rosinach’, Alex Bravo’, Jordi Deu-Pons’,
Anna Bauer-Mehren?, Martin Baron®, Ferran Sanz' and
Laura |. Furlong™*

v vy

oy

*Pifiero et al. DisGeNET: a discovery platform for the dynamical exploration of human diseases and their
genes. Database (2015) Vol. 2015: article ID bav028, (2015)
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Research Questions

* Which genes are associated to Marfan
syndrome?

*  Which disease genes have approved
drugs annotated?

Which disease genes have differential
expression?

*  Which disease genes share a pathway?

e Isthere genetic variation related to the
MECP2 and Rett Syndrome association?

* What evidence supports the association
between APP gene and Alzheimer

ezl

ANALYSIS

Disease?

Evidence

*  Which genes and evidence support the
comorbidity between Chronic Kidney
disease and Diabetes Mellitus, Type 27?

Answer biomedical questions requires

search, collection and integration of
data

DisGeNET - Tutorial SWATA4LS 2015
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DisGeNET Discovery Platform
Overview



DisGeNET Implementation
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U.S. National Library of Medicine

\ Biomedical databases

Text mining ,
\ Bi-Lntity Fider and Relatin Edtraction
http://ibi.imim.es/befree/

Gene-disease associations Gene-disease associations
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DisGeNET Sources

CURATED
\_ /

DisGeNET - Tutorial
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DisGeNETVv3.0
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EVIDENCE

S =Scurated + Spredicted +

Article

MeSH Class

DisGeNET - Tutorial

Data Integration

GeneDisease .
Association
DisGeNETONTOLOGY
Is_a
| |
Therapeutic Biomarker
Association Association
iﬁ_aT
[ |
GeneticVariation AlteredExpression Post-translationalModification
Association Association Association

Gene-Disease

BINENS

UMLS STY

Protein

Panther Class

* Use of Standards and controlled vocabularies

SWATALS 2015
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Data Integration

EVIDENCE

Type of

association

Gene-Disease ._x.-nuzm_t. ]

Article _
' ' 5[\![3
Dlsease Gene

MeSH Class B UMLS STY senitlicr Cliss

* Use of Standards and controlled vocabularies
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Data Integration

Aggregation of evidence

EVIDENCE

S = Scurated + Spredicted + Sliterature [ Notrelated to text mining

score

\ http://www.disgenet.org/web/
DisGeNET/menu/dbinfo#tscore

Gene-Disease

{ Article

i SNFP I

MeSH Class m Panther Class m

* Use of Standards and controlled vocabularies
DisGeNET - Tutorial SWATALS 2015 15




DisGeNET Statistics (May 15th, 2015)

Annual Release DisGeNET v3.0
souee | s | osevis_ nsmrs
Curated 7,878 6,761 26,522
Predicted 2,557 2,003 9,536 }
Literature 16,298 11,374 408,175 @ (

All 17,181 14,619 429,111

Large volume of information unlocked by text mining the literature

DisGeNET - Tutorial SWATA4LS 2015 16



Tools for exploration

Network Analysis

Web Interface (Onexus)

L eiban
- e LSS
. HOMCS end that the 5 i 5
- ... @ Exirqles: SPTS a7 S -
PubMed| Lden tJ.f.r.egrs (3 e e
. ( iraz ieleniiies 5714 UTAOTOL accession QALK ————
linked ||||_-{dam :‘P' i e HOACE  descripiion hismne desceniase B
. s gene
BIO=2RDF =M .
g o gera
Sghene acare - R — Disease: C0036341
- MName: Schizophrenia
™ Class: Mental Disorders
# genes: 883
# diseases: 1,966

Programmatic Access

Usage stats (Ago2014-Ago2015):
* 12,040 users, 22,696 sessions (4:33 min/session)
* 14,494 downloads (database, Cytoscape plugin, RDF/Nanopubs)

* DisGeNET used in +20 publications, cited in +60 articles
DisGeNET - Tutorial SWATALS 2015 17



Web Interface

SOX3
NCBI:6658

=)

+Pathway

SRY (=sex determining region Y)-box 3

+ Symbol + Uniprot +Gene Name
S0X3 P41225
+Disease ¥ - Score+Disease Name

umls:C0342376 0.41
umls:CO342376 0.4
umls:C2678223 0.3
umls:C2678223 0.31
umls:C1848068 0.2
umls:C0285216 01
umls:CO020635 0.01

umls:C0020635 0.01
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Fanhypopituitarism X-linked

Fanhypopituitarism X-linked

Mental Retardation, X-Linked, With Panhypopituitarism

Mental Retardation, X-Linked, With Panhypopituitarism

Panhypopituitarism

UMLS:C0342376

+Panther Protein Class

-# Of Diseases

nucleic acid binding; transcr... | 47

T +Origing db-¥ + Association Type + PMID

CLINVAR

CTD_human

CTD_human

MGD

Mental Retardation, X-Linked, with Isolated Growth Hormone Deficiency CLINVAR

Hydrocephalus, X-linked
Hypopituitarism

Hypopituitarism

SWATALS 2015

MGD
BeFres

EeFres

GeneticVariation

Biomarker

Biomarker

Biomarker 2350537
GeneticVariation

Biomarker

Biomarker 1533827
Biomarker 1534269
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Cytoscape Plugin

SOX3
NCBI:6658

Panhypopituitarism

File Edit View Select Layout Flugins Help
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Edge=EVIDENCE
(Source, PMID, type of relation)
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Bacterial Infections...
Virus Diseases
Parasitic Diseases
Neoplasms
Musculoskeletal Dis.
Digestive System D...
Stomatognathic Dis..
Respiratory Tract ..
Otorhinolaryngaologi...
Nervous System Di...
Eye Diseases

Male Urogenital Dis,
Female Urogenital
Cardiovascular Dis...
Hemic and Lymphat...
Congenital, Heredit...
Skin and Connectiv._.
Nutritional and Met...
Endocrine System ..
Immune System Dis..
Disorders of Enviro,,
Animal Diseases
Pathological Condit
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Chemically-Induced...
Wounds and Injunes
Behavior and Beha. .
Mental Disorders
Not Available
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Home About Search Browser Downloads Cytoscape Help

DisGeNET Linked Open Data

DisGeNET - Tutorial SWATALS 2015
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DisGeNET as Linked Open Data

« RDF and trusty nanopublications *Metadata description HCLS)
— URIs: RDF providersor g" *Interlinking
- slo "BI02RDF
— Use of standards (11 ontologiesin NCBO * i linked life data
*Access
*Download Data Dump
*SPARQL Endpoint
*Faceted Browser

A.Open PHACTS

Discovery Platform

* Nanopublication Network
* Open license

~Thiomoders, | Unipeet [

N - v
¥,

S T

Fd -
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*Software
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Virtuoso > OPENLINK

N \ o\ (e=) Universal SEerver g recmolony workiorav®
Ehin oo x : ™ (o )\ Prze
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http://lod-cloud.net/
http://lod-cloud.net/
http://lod-cloud.net/

DisGeNET-RDF



E‘:‘ Data Model

e How to describe an association?

Gene associated Disease

a) As a property ‘ >‘

S P O

Gene Association Disease

b) As a class
o—0—-0

O P S P O

DisGeNET - Tutorial SWATA4LS 2015
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Data Model

e How to describe an association?

a) As a property

Gene associated Disease

® @

S P O

-

b) As a class

\_

Gene Association Disease

o—0—-0

O P S P O

J

DisGeNET - Tutorial

SWATALS 2015
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E‘:‘ Data Model

e How to describe an association?

Provenance and Evidence
RDF triples

2

-

b) As a class

\_

Gene Assoclation Disease

o—0—-0

O P S P O

J

DisGeNET - Tutorial

SWATALS 2015
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http://semanticscience.org/ontology/sio.owl

Data Model

* Ontology-basedintegration

-

e DisGeNET Standards
— Shared IDs

-
| Association

15_4

/" DisGeNET Association =

Type Ontology

\_

isease
iation

~

&
Is_a

Therapeutic
Association

|

Biemarker
Association

i5_a

]
AlteredExpression Post-translationalModification
Association Association

[
GeneticVariation
| Association l
rdf:type

Gene Association Disease

— Standard ontologies

DisGeNET - Tutorial

SWATALS 2015
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26


http://semanticscience.org/ontology/sio.owl

Data Model

Semantic Annotation: Standard ontologies

Prefix Namespace Vocabularies
ncit http://ncicb.nci.nih.gov/xml/owl/EVS/Thesaurus.owl#  NCIThesaurus
sio http://semanticscience.org/resource/ SIO

up http://purl.uniprot.org/core/ UniProt

void http://rdfs.org/ns/void# VolD

foaf http://xmlns.com/foaf/0.1/ FOAF Vocabulary
dcterms http://purl.org/dc/terms/ DCMI Terms
rdf http://www.w3.0rg/1999/02/22-rdf-syntax-ns# RDF

rdfs http://www.w3.0rg/2000/01/rdf-schemat# RDF Schema
xsd http://www.w3.0rg/2001/XMLSchema# XML Schema
owl http://www.w3.0rg/2002/07/owl# OWL

skos http://www.w3.0rg/2004/02/skos/core# SKOS




Data Model

Semantic Annotation: Standard ontologies

Prefix Namespace Vocabularies
ncit http://ncicb.nci.nih.gov/xml/owl/EVS/Thesaurus.owl#  NCIThesaurus
sio http://semanticscience.org/resource/ SIO

up http://purl.uniprot.org/core/ UniProt

void http://rdfs.org/ns/void# VolD

foaf http://xmlins.com/foaf/0.1/ FOAF Vocabulary
dcterms http://purl.org/dc/terms/ DCMI Terms
rdf http://www.w3.0rg/1999/02/22-rdf-syntax-ns# RDF

rdfs http://www.w3.0rg/2000/01/rdf-schemat# RDF Schema
xsd http://www.w3.0rg/2001/XMLSchema# XML Schema
owl http://www.w3.0rg/2002/07/owl# OWL

skos http://www.w3.0rg/2004/02/skos/core# SKOS

RDF Structure




Data Model

 Semantic Annotation: Standard ontologies

- Biomedical
Prefix Namespace Vocabula entities
ncit http://ncicb.nci.nih.gov/xml/owl/EVS/Thesaurus.owl#  NClThesaurus
sio http://semanticscience.org/resource/ SIO
up http://purl.uniprot.org/core/ UniProt | Relationships
void http://rdfs.org/ns/void# VolD
foaf http://xmlins.com/foaf/0.1/ FOAF Vocabulary
dcterms http://purl.org/dc/terms/ DCMI Terms
rdf http://www.w3.0rg/1999/02/22-rdf-syntax-ns# RDF
rdfs http://www.w3.0rg/2000/01/rdf-schemat# RDF Schema
xsd http://www.w3.0rg/2001/XMLSchema# XML Schema
owl http://www.w3.0rg/2002/07/owl# OWL
skos http://www.w3.0rg/2004/02/skos/core# SKOS

RDF Structure [
DisGeNET - Tutorial SWATALS 2015 29




Data Model

 Semantic Annotation: Standard ontologies

- Biomedical
Prefix Namespace Vocabula entities
ncit http://ncicb.nci.nih.gov/xml/owl/EVS/Thesaurus.owl#  NClThesaurus
sio http://semanticscience.org/resource/ SIO
up http://purl.uniprot.org/core/ UniProt | Relationships
void http://rdfs.org/ns/void# VolD
foaf http://xmlins.com/foaf/0.1/ FOAF Vocabulary,
dcterms http://purl.org/dc/terms/ DCMI Terms

Metadata
rdf http://www.w3.0rg/1999/02/22-rdf-syntax-ns# RDF
rdfs http://www.w3.0rg/2000/01/rdf-schemat# RDF Schema
xsd http://www.w3.0rg/2001/XMLSchema# XML Schema
owl http://www.w3.0rg/2002/07/owl# OWL
skos http://www.w3.0rg/2004/02/skos/core# SKOS
RDF Structure [
DisGeNET - Tutorial SWATALS 2015 30




Data Model

* URIsin DisGeNET: shared, cool & dereferenceable

— ID Normalization
— DisGeNET URlIs:

http://rdf.disgenet.org/resource/entity/ID
Unique
association
attributes

— Estable URIs from primary data providers
— Identifiers.org

http://identifiers.org/data-collection-namespace/ID

DisGeNET - Tutorial SWATALS 2015 31



Data Model

 URIsin DisGeNET: shared, cool & dereferenceable
— ID Normalization
— Gene-Disease Association::DisGeNET ID

Entity URI Semantics

Gene-Disease http://rdf.disgenet.org/resource/gda/ 5i0:510_001122

Association DGNf5cb3969d75871f05a5d5f984f8dfc34
PubMed article  http://identifiers.org/pubmed/9837812 ncit:C47902
Source http://rdf.disgenet.org/v3.0.0/void/uniprot-20150221 SERTPES DEIRSEL,

dcat:Distribution

http://rdf.disgenet.org/resource/gda/
Score ncbigene:4728 umls:C0023264_association_DisGeNET ncit:C25338
Score

SNP http://identifiers.org/dbsnp/rs28939679 ncit:C18279




Data Model

 URIsin DisGeNET: shared, cool & dereferenceable
— ID Normalization
— Gene::NCBI Gene ID

Entity URI Semantics
Gene http://identifiers.org/ncbigene/4728 ncit:C16612
HGNC Gene Symbol http://identifiers.org/hgnc.symbol/NDUFS8 ncit:C43568
Protein http://identifiers.org/uniprot/000217 ncit:C17021
Panther Class ?;tcpo:(/)/zrflf.disgenet.org/resource/panther.classification cdfs:Class
Pathway http://identifiers.org/reactome/REACT_111217 ncit:C20633




Data Model

 URIsin DisGeNET: shared, cool & dereferenceable
— ID Normalization
— Disease::UMLS Concept Unique Identifier (CUI)

Entity URI Semantics
. http://linkedlifedata.com/resource/umls/id/ -

Disease C0023264 ncit:C7057

MeSH Class http://rdf.imim.es/rh-mesh.owl#C18 rdfs:Class

http://biotop.googlecode.com/svn/trunk/
umlssn.owl#T047

Phenotype http://purl.obolibrary.org/obo/HP_0004633 sio:SIO_010056

UMLS Semantic Type rdfs:Class

Human Disease
Ontology, MesH,
OMIM, Orphanet,
Decipher, NCIt, ICD9,
Human Phenotype
Ontology

Cross References http://identifiers.org/vocab-namespace/ID




Data Model

Namespaces: Common iption props for the main

Note: Main concepts are highlighted by bold frames, Some properties have been omitted
from the graph model representation for the sake of clarity.

<http:irdt.disgenet.orgivz.1.Oivold i

rdfe: <hittp:iiwww.w3.0rgl2000/01rdf-schemati> rdfslabel o
determs:  <http:lipurl.orgldciterms/> xsd:string
skos:  <hitp:/lwww.w3.0rgl2004/02/sKos/coret> S ;m’;:;’,"“‘"“" properties
xsd: <hitp:/www.w3.orgl2001/XMLSchemai> 2 xststring g
neit: feb.neknih owlit s commane
sio: <http:lisemanticscience.orgiresourcel> defarmsifile Ay === [l
i wrstzsal
up: <http:/ipurl.uniprot.orgiwpé> . )
foaf: <http:lixmins.comifaafio.1i> T — [y |
void: <http:firdfs.orginsivoids> wsd:string - -
detypes:  <http:fipurl.argldcidemitypel> — ~{mdvia_|

deat: <http:fiwww.w3.orginsidcatit> void inCrataset
pav: <http:llpurl.orgipav/2.0> EE——
prov: <http:iiwww.w3.0g/nslprovit>

eco: <http:lipurl.obolibrary.argiobol>

neuro:

proviwasGeneratedBy
wienidence

siohas source’
iSI0.

fleiSH0_000253) skos-exaciatch
xsd:string / ]
s siohas avidence'
xsdstring ~_ {6i0:SI0_000772)
s _
a— s
SRS _— skos exactidaich
deserms dentilier (sia-510_000001)
vortinDataset io;has measurement value" siorhas value' -
- (0000 - oSIo-00

uprorganism

sio refers to'
(si0510_00D628)
skosexaciMatch

foathomepage sloencades’
(si0:S10_010078)

UniProt, Swiss-Prot
e o |, skosexacitoich s represenied by'
ﬁ,,“.géfé;é‘;.",f—l Pkl e > by HGNC symbol
skosexctiach . Entrez, oD, PubChem, Diseasome,
Geneliii, GeneGards, GeneAlias

siais member of slo'has altribute’
(si0:S10_000095) {si0 S10)_00000)

icipant in'
10_000062)

SkoS: ciMatch
el we |

siois member af
reffs:subClassOf rifsisDafinedBy rdfs:subClassOf rdfscisDefinadBy (sk:SI0_000085)

faafhomapage toat homepage refssubClassOf s isDefinedBy

R - e - —-
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Data Model

Namespaces: Commeon iption prop: for the main Note: Main concepts are highlighted by bold frames, Some properties have been omitted
from the graph model representation for the sake of clarity.
: http:iirdf, disgenet.orgivz.1.0lvold il
rdfs: <hittp:iiwww.w3.0rgl2000/01rdf-schemati> rdfslabel o
determs:  <http:lipurl.orgldciterms/> xsd:string
skos:  <hitp:/lwww.w3.0rgl2004/02/sKos/coret> e ;m’;:;’,"‘“"”""’“"“’"
xsd: <hitp:/www.w3.orgl2001/XMLSchemai> 2 xststring g
neit: feb.neknih owlit s commane
sio: <http:lisemanticscience.orgiresourcel> defarmsifile Ay === [l
. wrstzsal
up: <http:/ipurl.uniprot.orgiwpé> N ]
foaf: <http:lixmins.comifaafio.1i> T — [ |
void: <http:firdfs.orginsivoids> wsd:string -
detypes:  <http:fipurl.argldcidemitypel> — ~{mdvia_|
deat: <httpfiwww.w3.orgins/dcaté> Dataset
pav: <hitp:/Ipurl orgipavi2.0f> EEEEE——
prov: <hitpiilwww.w3.og/ns/provie
eco: <hitp:/ipurl obolibrary.orgioboi>
neuro:
.
ttp://r iIsgenet.or ownload/v3.0.0
L] L] L] L] L
provuasGanaratedsly

.o
DisGeNET-RDF-Example.ttl (Turtle -
- -
.
sio’has source”
e
asd:string
- et
< ke
-
u.:s = determ:description o
s tila osaxacihlatch
determs idenidier (si0-510_000001)
worlinDatasel ‘has ment value' A 3 >
- " B (,m"ésl.o%‘;ozm}"m_“_— t;&{gfﬂv;u‘ggm

uprorganism

sio refers to'
(si0510_00D628)
skosexaciMatch

foat homepage sloencades’
(si0:S10_010078)

UniProt, Swiss-Prot
e o |, skosexacitoich s represenied by'
ﬁ,,“.géfé;é‘;.",f—l Pkl e > by HGNC symbol
skosexctiach . Entrez, oD, PubChem, Diseasome,
Geneliii, GeneGards, GeneAlias

siais member of slo'has altribute’
(si0:S10_000095) {si0 S10)_00000)

icipant in'
10_000062)

SkoS: ciMatch
el we |

siois member af
reffs:subClassOf rifsisDafinedBy rdfs:subClassOf rdfscisDefinadBy (sk:SI0_000085)

faafhomapage toat homepage refssubClassOf s isDefinedBy

R - e - —-
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Metada Dataset Description

DisGeNET-RDF VolD file (Vocabulary of Interlinked Datasets)

<http://linkedlifedata.com/resource/umls/id/CB823264>
a ncit:C7857 ;

rdfs:comment "Disease [umls:C0023264] associated with at least one gene in DisGeMET. Diseases are identified by the UMLS CUL." ;
rdfs:label "Leigh Disease [umls:C@823264]" ;
dcterms:identifier “umls:C@823264" "~ xsd:string ;

L e e e
|vDid:inDataset <http://rdf.disgenet.org/v3.0.8/void/disease> ;
Sy iea ey " . L#Ta47 >

- i .
sio:SI0_eeeads <http://rdf.jsmim.es/rh-mesh.owl#C18> , <http://rdf.imim.es/rh-mesh.owl#C1l6> , <http://rdf.imim.es/rh-mesh.owl#C18>

Gene I[ Disease ][ Association ][ DiseaseCIass][ Pathway ][ Pathway ]

subsets
SNP [ ST\\ ][ PubMed ][PantherCIass][ Protein ][ HGNC ]
\

Symbol
\ DisGeNET-RDF Dataset
L \ _J
4 )
\ DisGeNET Database DisGeNET
L _J

CTD J[ UniProt J[ Clinvar J[ MGD J[ BeFree ]19$ources

DisGeNET - Tutorial SWATALS 2015 37




Dataset 1

DisGeNET

DisGeNET - Tutorial

Interlinking

DisGeNET -- RDF link -> LOD cloud

Dataset2

skos:exactMatch

UniProt

Important in Federated Queries!

SWATALS 2015
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Interlinking

?s skos:exactMatch ?o

Biomedical
Databases
and
Disease
Terminologies

PubMed

NCBI

Gene Orphanet

N
T DisGeNET ——
— T

N

DBpedia MeSH

UMLS



DisGeNET as Linked Open Data

40

t

isgene
istics)
umoumuuwmzo:mn(; ®

io/dataset/d

(more stat

://datahub

https

mwun,w,\
r».v: -w

The easy way to get, use and share data

datahub

962,315 RDF links to RDF datasets in the LOD

4,
Fis

* Interlinking:

DisGeNET - Tutorial



Federated Query Support

e SPARQL 1.1: SERVICE <spargl endpoint> {}

PubChem

CSwissprot DD

CSvissprot D>
) iHumon Protein

Reference Database

hasProtein

asProtein

DisGeNET - Tutorial

“35»5@’

@humbed

A dljoidssimgsey!
L]

1 owl:sameAs,

BioAssay

Jssg,
PharmGks

Pharmacogenomics Knowledge Base

1

asgi

s iDrugBank

- g
2 Drug Target SwissProt |D
<
A
) hasTarget
3 owl:sameAs
|
GaresProlS | Cong 10>
«*N I
v » hasTarget
® owksameAs
|
|

CDrug Target SwissProt ID

owl:sameA
_____________________ - ——————————————————— - -
1 |
‘m!b | [\l |
I OMIM:hasDisease : | DISGC ET |
| |
: oWwl;sameAs 1 1 |
| OMIM:hasDisease Skos:exacfMatch I
| | |
: Johns | isease ID
. OMIM D . !
L(mli/u' Mendelian Inheritance in Man EF—caf University | 1
-

SWATALS 2015
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Implementation

 DisGeNET RDF data, VolD dataset description, and six OWL ontologies
loaded into the RDF Store

e Total number of triples: 24,882,432 (8,5G)

LODEStar: SPARQL+ LD

Browser
Hardware:7.1.0
SPARQL  Faceted Usage Restrictions
Endpoint  Browser « SPARQL:

e only SELECT, DESCRIBE, ASK,
CONSTRUCT
* performance opt:
* Max # of rows per result
* Max query cost estimation
time
* Max query execution time

DisGeNET - Tutorial Security: basic setup 42



Accessibility

Download: RDF dump + linksets
— http://rdf.disgenet.org/download/

Faceted Browser

— http://rdf.disgenet.org/fct/

SPARQL endpoint

— http://rdf.disgenet.org/sparql/

EBI::LODEStar SPARQL + Linked Data Browser
— http://rdf.disgenet.org/lodestar/sparq|

Open PHACTS APlIs
— https://dev.openphacts.org/docs/1.5

DisGeNET - Tutorial SWATALS 2015
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Documentation

* Descriptions
* RDF Schema
* Pointsof access T T
 SPARQL query examples @:

http://rdf.disgenet.org/

* Support @:
support@disgenet.org

DisGeNET - Tutorial SWATA4LS 2015 44


http://rdf.disgenet.org/
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SPARQL QUERIES

* Not easy

* RDF Schema-aware

* Performance issues
* Optimal queries: there is a trade off
between the amount of time you
spend analyzing and transforming the
query and the performance gains of
those transformations

* Technology-dependant

* crossing a lot of information
decrease speed (making the system
fails): better local

* Other approaches on development
* Q/A based on natural language
* Linked Data Fragments
* ElasticSearch

DisGeNET - Tutorial SWATALS 2015

THE #1 PROGRAMMER EXCUSE
FOR LEGITIMATELY SLACKING OFF:

“MY CODE’S COMPILING.

HEY! GET BACK
TO WORK!

46



Querying DisGeNET

* SPARQL Queries over DisGeNET data

http://rdf.disgenet.org/sparql/
http://rdf.disgenet.org/lodestar/sparq| « SPARQL 1.1 Standard

e Contains all DisGeNET data
* Free access

Enter SPARCL Query

TINCT ?gda ftype ?label FROM <http://rdf.disgenet.org: WHERE {
Ityme

Sype rofisubclassofs sis:S10 868983 .
type rdfs:label 21abel

}
LIMIT 58

Results perpage:|25 v

Submit Query || Reset

LODEStr

Example Queries
o Query 1
Get all gene-disease associations integrated in DisGeNET
o Query2

(et all gene-disease associations integrated in DisGeNET searching by the ‘Ovarian cancer' class in DO
(DOID:2394)

o Query 3

Get all diseases in DisGeNET searching by 'Familial prostate cancer' class in ORDO (Crphanet_1331).

Output: | HTML v

DisGeNET - Tutorial
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Data Model

Namespaces: Common iption props for the main

Note: Main concepts are highlighted by bold frames, Some properties have been omitted
from the graph model representation for the sake of clarity.

<http:irdt.disgenet.orgivz.1.Oivold i

rdfe: <hittp:iiwww.w3.0rgl2000/01rdf-schemati> rdfslabel o
determs:  <http:lipurl.orgldciterms/> xsd:string
skos:  <hitp:/lwww.w3.0rgl2004/02/sKos/coret> S ;m’;:;’,"“‘"“" properties
xsd: <hitp:/www.w3.orgl2001/XMLSchemai> 2 xststring g
neit: feb.neknih owlit s commane
sio: <http:lisemanticscience.orgiresourcel> defarmsifile Ay === [l
i wrstzsal
up: <http:/ipurl.uniprot.orgiwpé> . )
foaf: <http:lixmins.comifaafio.1i> T — [y |
void: <http:firdfs.orginsivoids> wsd:string - -
detypes:  <http:fipurl.argldcidemitypel> — ~{mdvia_|

deat: <http:fiwww.w3.orginsidcatit> void inCrataset
pav: <http:llpurl.orgipav/2.0> EE——
prov: <http:iiwww.w3.0g/nslprovit>

eco: <http:lipurl.obolibrary.argiobol>

neuro:

proviwasGeneratedBy
wienidence

siohas source’
iSI0.

fleiSH0_000253) skos-exaciatch
xsd:string / ]
s siohas avidence'
xsdstring ~_ {6i0:SI0_000772)
s _
a— s
SRS _— skos exactidaich
deserms dentilier (sia-510_000001)
vortinDataset io;has measurement value" siorhas value' -
- (0000 - oSIo-00

uprorganism

sio refers to'
(si0510_00D628)
skosexaciMatch

foathomepage sloencades’
(si0:S10_010078)

UniProt, Swiss-Prot
e o |, skosexacitoich s represenied by'
ﬁ,,“.géfé;é‘;.",f—l Pkl e > by HGNC symbol
skosexctiach . Entrez, oD, PubChem, Diseasome,
Geneliii, GeneGards, GeneAlias

siais member of slo'has altribute’
(si0:S10_000095) {si0 S10)_00000)

icipant in'
10_000062)

SkoS: ciMatch
el we |

siois member af
reffs:subClassOf rifsisDafinedBy rdfs:subClassOf rdfscisDefinadBy (sk:SI0_000085)

faafhomapage toat homepage refssubClassOf s isDefinedBy

R - e - —-

DisGeNET - Tutorial SWATALS 2015
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* SPAR

Querying DisGeNET

QL Queries over DisGeNET data

* Minimal Resource Description Graph

 rdfs:label: name + identifier

* rdfs:comment: human-readable description
e dcterms:title: resource name

e dcterms:identifier: namespace:identifier

e void:inDataset: RDF subset provenance

DisGeNET - Tutorial

SWATALS 2015
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Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Minimal Resource Description Graph

?type

]\ rdf:type

?subject

?label

comment

?id

DisGeNET - Tutorial

?rdfSource

?title

SELECT DISTINCT *
FROM <http://rdf.disgenet.org>
WHERE{

?subject rdf:type ?type;
rdfs:label ?label;
rdfs:comment ?comment;
dcterms:identifier ?id ;
dcterms:title ?title ;
void:inDataset ?rdfSource.

}
LIMIT 100

SWATALS 2015
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Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Minimal Resource Description Graph

Enter SFARGL Query

-rdf-syntax-nz#:

TOUDTUOVTDTOTTOT

£ws/Thesaurus. oulss

=

id
determs:title i
woid:inDataset 2

}

Results perpage: (25 v

Submit Query || Reset

type Iahel
- neit:C16612 fertility assoclated sperm antigen
[nchigens: 100192455]

2/ identifiers.oreneieens 10290

ot CI6612 SPEG complex locus [nebigene: 10290]

Tittp:1dentifiers ore nehizene 1043 neitCIE612 CDE2 molecule [nebigene:1043]

2/ identifiers.ore nehigens 10795

noit: U861 2 zine finger protein 268 [nebigens: 10795]

DisGeNET - Tutorial

Example Queries

s Cuery 1

Get all gene-disease associations integrated in DisGeMNET

s Query2

Get all gene-disease associations integrated in DisGeMET searching by the ‘Ovarian cancer class in DO

(DOID:2394)

« Query 3

Get all diseases in DisGeNET searching by 'Familial prostate cancer class in ORDO (Crphanet_1331).

Cutput: [HTML v

COMMENT

(rene [nehigene: 100192433] assoctated with at least one disease in DisGeMNET. Genes are
1dentified by the NCBI Entrez Gens ID from the NCBI (rene Database, a database of the
U.5. Natiomal Library of Medicme.

Gene [nehigene: 10290] associated with at least one disease m DhsGeNET. Genes are
wdentified by the ICEI Entrez Gene ID from the INCBI Gene Database, a database of the
T.5. Natiomal Library of Medicine.

Gene [nebizene: 1043] assoctated with at least ome disease m DhsGelNET. Genes are
1dentified by the NCBI Entrez Gena ID from the MCBI (rene Database, a database of the
U.5. Natiomal Library of Medicme.

(rene [nohigene: 10793 associated with at least one disease m DisGeNET. Genes are
dentified by the NCBI Entrez Gene ID from the MCBI Gene Database, a database of the
.5, Natiomal Library of Medicime.

SWATALS 2015

id

nchigene: 1001924 35 fertility associated sperm antigen

nchigene: 10290

nebigens: 143

nchigens: 10795

title rdfSource
2/ Tdf diseenet ore 3 0.0

SPEG complex locus Iittp: ! 'Tdf diseenet.ore+3.0.0

oid sene

voud 'sene

CD32 molecule Tattp:rdf dissenet ore/v3. 0,00

o1d Zene

2/ Tdf diseenet ore 3 0.0

zme finger protem 268
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Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Gene-Disease Association Graph

maasurament vakie’
1 SIIE:I 0anz16)

s, — [T
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Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Gene-Disease Association Graph

- SELECT DISTINCT ?gda
si0:510_001122 FROM <http://rdf.disgenet.org>

T rdf:type WHERE{

[ ’gda ] I}.IMIT 100

?gdardf:typesio:SIO_001122.

DisGeNET - Tutorial SWATALS 2015



Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Gene-Disease Association Graph

Enter SFARCL Ciuery

SELECT DISTINCT ?gda

FROM <http://rdf.disgenet.org>
_ L WHERE{

i ?gda rdf:type sio:SIO_001122.

REFIX ncit: «<http b i = ;."_1 oW {Thesaurus. cwl#:
PREFIX up: <"|ttp p.Jr'l un _p :-t org/caore/ }

F-\_ Ix rdf: <http:/
I rafs: <ht

w3 org 1099/ E'_-'Z r"‘I -syntax-ns#:

SELECT DISTINCT ?gda
RO

LIMIT 100

*eda rdfitype sio:sSIO 881122

}
LIMIT 188

Results perpage:[25 ¥

| Submit Query || Reset |

Previous

gda
Iittp:/'rdf diszenet. ore resource ' eda DG O05 116420257 52508: 8282 711352233,
Ittp:/'rdf dhszenet. ore resource eda G012 80 33424743611 393dd3e 36482 368
Tittp:/'rdf dissenet. ore resouree'eda DG 01ale0bdfo3 2218 "'S:I-I-S:I Ibf d
Iittp://rdf diszenet. ore resource ' eda DG 01 deeatia 83200 e Tda Be
df dis . source eda DG 020 1abd09acb0atdoe6a s 3dcB9c
szenet.ore resource 'eda DG Me 1 3acc BB I 09220 Teeb 1 19248578

hittp: rdf diszenet. ore Tesouree'sda DGI053 1]"1]1]511.1413 B9626cc B IefYa
Tittp:'rdf diseenet. ore resouree'eda DGH0T914 72 1 1efThe 0656cbbl ddfa 1282 8h
Iittp://rdf diszenet. ore resource ' eda DGHOB0181 20 S5 Ted 640423 1 88545 3ac 8a 73

Tnttp: r’L-*'h genet. orzresource’ eda DG 0EA00605f e b3 fhfbe T1 30 73F 23870 3
DisGeNET - Tutorial SWATALS 2015




Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Gene-Disease Association Graph

* Which is the sio:SI0_001122class?

DisGeNET - Tutorial SWATALS 2015
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Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Gene-Disease Association Graph

* Which is the sio:SI0_001122class?

SELECT DISTINCT ?gda ?type ?label
FROM <http://rdf.disgenet.org>
WHERE {

?gdardf:type ?type.
FILTER(?type=sio:SIO_001122)
?typerdfs:label ?label

}
LIMIT 100

DisGeNET - Tutorial SWATALS 2015
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Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Gene-Disease Association Graph

*For each ?gda, show me the ?gene and the ?disease associated, and the
?typeOfAssociation

DisGeNET - Tutorial SWATALS 2015
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Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Gene-Disease Association Graph

*For each ?gda, show me the ?gene and the ?disease associated, and the
?typeOfAssociation

SELECT DISTINCT ?gda ?gene ?disease ?type ?label
FROM <http://rdf.disgenet.org>
WHERE {
?gdardf:type ?type;
sio:SI0_000628 ?gene, ?disease.
?typerdfs:label ?label .
?genea ncit:C16612.
?diseasea ncit:C7057

}
LIMIT 50

DisGeNET - Tutorial SWATALS 2015



Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Gene-Disease Association Graph

*For each ?gda, show me the ?gene and the ?disease associated, the
?paper, and the ?sentence description of the relationship in the paper



Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Gene-Disease Association Graph

*For each ?gda, show me the ?gene and the ?disease associated, the
?paper, and the ?sentence description of the relationship in the paper

SELECT DISTINCT ?gda ?gene ?disease ?paper ?sentence

FROM <http://rdf.disgenet.org>

WHERE {

?gdasio:SIO_000628 ?gene, ?disease;
sio:SIO_000772?paper;
dcterms:description ?sentence.

?genea ncit:C16612.

?diseasea ncit:C7057

}
LIMIT 50

DisGeNET - Tutorial SWATALS 2015
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Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Gene-Disease Association Graph

*For each ?gda, show me the ?gene and the ?disease associated, the
?paper, and the ?sentence description of the relationship in the paper

DisGeNET - Tutorial

SELECT DISTINCT ?gda ?gene ?disease ?paper ?sentence
FROM <http://rdf.disgenet.org>
WHERE {
?gdasio:SIO_000628 ?gene, ?disease ;
sio:S1I0_000772 ?paper;
dcterms:description ?sentence.
FILTER(regex(str(?sentence), "syndrome", "i"))
?genea ncit:C16612.
?diseasea ncit:C7057

}
LIMIT 50

SWATALS 2015
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Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Gene-Disease Association Graph

*For each ?gda show me the ?gene, ?disease, ?source, and the level of
?evidence of the association

DisGeNET - Tutorial SWATALS 2015
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Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Gene-Disease Association Graph

*For each ?gda show me the ?gene, ?disease, ?source, and the level of
?evidence of the association

PREFIX wi: <http://purl.org/ontology/wi/core#>

SELECT DISTINCT ?gda ?gene ?disease ?source ?evidence
FROM <http://rdf.disgenet.org>
WHERE {
?gdasio:SIO_000628 ?gene, ?disease;
sio:SI0_000253 ?source.
?genea ncit:C16612.
?diseasea ncit:C7057.
?source wi:evidence ?evidence

}
LIMIT 50

DisGeNET - Tutorial SWATALS 2015
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Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Gene-Disease Association Graph

*For each gene-disease pair show me the ?number of evidences and the
score ?value

DisGeNET - Tutorial SWATALS 2015
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Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Gene-Disease Association Graph

*For each gene-disease pair show me the ?number of evidences and the
score ?value

SELECT DISTINCT ?gene ?disease count(DISTINCT ?gda) AS ?numberOfEvidences
?scoreValue
FROM <http://rdf.disgenet.org>
WHERE {
?gdasio:SI0_000628 ?gene, ?disease;
sio:S1I0_000216 ?score.
?genea ncit:C16612.
?diseasea ncit:C7057.
?scoresio:SI0O_000300 ?scoreValue
}
ORDER BY DESC(?numberOfEvidences) DESC(?scoreValue)
LIMIT50

DisGeNET - Tutorial SWATALS 2015
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Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Gene-Disease Association Graph

* For each ?gdashow me the ?snp

DisGeNET - Tutorial SWATALS 2015
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Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Gene-Disease Association Graph

* For each ?gdashow me the ?snp
* Goto the Web and understand and execute Q1.1-Q1.4

SELECT DISTINCT ?gda ?gene ?disease ?snp FROM

<http://rdf.disgenet.org>

WHERE {

?gdasio:SIO_000628 ?gene, ?disease;
sio:SIO_000001 ?snp.

?genea ncit:C16612.

?diseasea ncit:C7057.

}
LIMIT 50

DisGeNET - Tutorial SWATALS 2015
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Querying DisGeNET

 SPARQL Queries over DisGeNET data
* Gene Graph

siarencaodas’
(=i BI0_010078)

=0T repregenled by
[=ia:ZI0_000205)

""'--..____‘_-‘_‘-

skos exactidatch
"“‘H—-‘.,_[ Entraz, CTD, PubChem, Dissasome, ]

rdfs saedisn

|
§
:

=0:% participant n'
(:h:ﬂlﬂ_ﬂﬁgﬂﬁﬂ]

inc'is memibar af

5l
{5i= 51 _DANCDE)

=)

rdfs:zubClass0d FeDwalined By

DisGeNET - Tutorial SWATALS 2015
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Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Gene Graph

SELECT DISTINCT ?gene
Gene FROM <http://rdf.disgenet.org>
WHERE({

?generdf:type ncit:C16612.

rdf:type

?gene i
2 LIMIT 100




Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Gene Graph

Enter SPARCL Cuery

f1o99/8z/22-rdf -syntan-nss

e SELECT DISTINCT ?gene
FROM <http://rdf.disgenet.org>

old#s

re/resource/ >
fxml fowl S EVSS Thesaurus . owl# W H E R E

.-,-'p.Jr'l.L'ip-'ot.o’g?:;-e,: w

T T o ?generdf:type ncit:C16612.

E{
fgene rdf:type ncit:ClE6812 }

LIMIT 100

LTMIT 188

Results perpage; |25 ¥

Submit Query || Reset

TEVIONS

gene
luttp: identifiers. orenchizene 100192453
Inttp: identifiers. ore nchizens 10290
Iuttp: identifiers. ore nehizene 143
Inttp: identifiers. ore nelisens 10795
Inttp: identifiers. ore nclisens 11325
Inttp: identifiers. ore nchizene 1 14768
Tty Vrdenhifiers ore'nehieene 117381
Tty Vrdenhifiers ore'nehieene 127343
http:Videntifiers. ore nebigens 130802
http:Videntifiers. ore nehigene 148713
http:Videntifiers. ore nehigene 163

DisGeNET - Tutorial SWATALS 2015



Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Gene Graph

* For each ?gene show me:
* ?identifier, ?’name, ?geneSymbol
* ?protein(s)
* ?panther class(es) and ?pantherclassname
 ?pathway(s) and ?pathwayname

* Go to web and understand/execute Q1.5



Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Disease Graph

DisGeNET - Tutorial SWATALS 2015
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Querying DisGeNET

 SPARQL Queries over DisGeNET data

* Disease Graph

Disease

rdf:type

[ ?disease ]

SELECT DISTINCT ?disease
FROM <http://rdf.disgenet.org>
WHERE{

?diseasea ncit:C7057.

}
LIMIT 100




Querying DisGeNET

 SPARQL Queries over DisGeNET data

* Disease Graph

Enter SPARQL Query

-schemaz:

> EMaw

{ sio
{ noit:

T DISTINCT ?disease
<http://rdf.disgenct. org:

WHERE{
*dizease a ncit:C7es7 .

LIMIT 188

Results perpage; |25 ¥

Submit Query || Reset

Previous

disease

Tty limkedhifedata. com resoures wnls 1 COD07133

cedlifedata. com resouree mals1d COOL1430
{ .com resouree wnls'1d COI407E
com'resouree mnls 1l COOLES20
.comTesouree wmnls 1d COMO100
ta.com'resouresmmls1d C130012T
com Tesouree mmls 1/ C2 363142
.com resouree wnls 1 CODI4 S0
com'resouree mnls 1l COI2A4E
; .comTesource wmnls 1d CO0S0032
Tty lnakeedhifedata. com resouree wmnls 1 C0T31774

DisGeNET - Tutorial

32,/22-rdf -syntan-nss

SELECT DISTINCT ?disease
FROM <http://rdf.disgenet.org>
WHERE{

?diseasea ncit:C7057.

}
LIMIT 100

SWATALS 2015
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Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Disease Graph

* For the disease <http://linkedlifedata.com/resource/umls/id/C0596263>show me:
* the disease ?name, MeSH disease class ?label, and the umIsSTY ?title
* show all cross-references to other disease terminologies

* Go to the Web and understand/execute Q1.6



Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Disease mapping to other ontologies

Disease SELECT DISTINCT ?disease
FROM <http://rdf.disgenet.org>
?link WHERE{

?disease skos:exactMatch ?ontology .

[ ?ontology ] }

COVERAGE
Ontology UMLS MeSH OMIM NCI DO ORDO ICDOCM HPO DECIPHER
% DisGeNET 100 58 38 33 19 13 12 9 0.4
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Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Ontology Walking queries

* Grouping of similar instances

* Filtering data

* Query data by classes

?child rdfs:subClassOf+ ?parent

*Ontologiesloaded in our RDF triple store: SIO, DO,
ORDO, NCIT, HPO, and ECO (OWL)

* Goto the Web and understand/executeQ1.7and Q1.11

DisGeNET - Tutorial SWATALS 2015
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Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Disease-Phenotype Association Graph (curated from HPO)

I

i nifest .:u/:;( Orphanet Rara skoa axactilaleh
5 "\l\\ Diseasa Ontology

DECIPFHER
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Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Disease-Phenotype Association Graph (curated from HPO)
* Why this model?

SELECT DISTINCT ?disease count(distinct ?hpdisease) as ?hpdiseases count(distinct
?phenotype) as ?phenotypes WHERE {

?disease rdf:type ncit:C7057.

?disease skos:exactMatch ?hpdisease.

?hpdisease sio:SIO_000341 ?phenotype.
}
ORDER BY DESC(?hpdiseases)
LIMIT 100

SELECT DISTINCT ?disease ?hpdisease count(distinct ?phenotype) as ?phenotypes
WHERE {

?disease rdf:type ncit:C7057.

?disease skos:exactMatch ?hpdisease.

?hpdisease sio:SIO_000341 ?phenotype.

FILTER (?disease = <http://linkedlifedata.com/resource/umls/id/C3280766>)

}
GROUP BY ?disease ?hpdisease




Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Disease-Phenotype Association Graph (curated from HPO)

* How many phenotypes are associated with Orphanet:209

DisGeNET - Tutorial SWATALS 2015
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Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Disease-Phenotype Association Graph (curated from HPO)

* How many phenotypes are associated with Orphanet:209

SELECT DISTINCT ?disease ?hpdisease count(distinct ?phenotype) as ?phenotypes
WHERE {

?disease rdf:type ncit:C7057.

?disease skos:exactMatch ?hpdisease.

?hpdisease sio:SI0O_000341 ?phenotype.

FILTER (?hpdisease = <http://identifiers.org/orphanet/209>)




Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Disease-Phenotype Association Graph (curated from HPO)

* How many diseases are associated with a phenotype

DisGeNET - Tutorial SWATALS 2015
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Querying DisGeNET

* SPARQL Queries over DisGeNET data
* Disease-Phenotype Association Graph (curated from HPO)

* How many diseases are associated with a phenotype

SELECT DISTINCT ?phenotype ?phenotypeName count(distinct ?disease) as
?diseases
WHERE {

?hpdisease sio:SIO_000341 ?phenotype.

?phenotype dcterms:title ?phenotypeName.

?disease skos:exactMatch ?hpdisease.

?disease rdf:type ncit:C7057;

dcterms:title ?diseaseName .

}
ORDER BY DESC(?diseases)
LIMIT 100

* Go to the Web and understand/executeQ1.10and Q1.12




Querying DisGeNET + LOD cloud

* Federated Queries: DisGeNET + external datasets

SPARQL query graph
Crossing data with Gene Expression Atlas data
ncit:C18279
(ncit:SNP)
rdf:type
o Pexpression
nqt.(.j?OS? ncit:C16612 @ \F;alue
(ncit:disease) (ncit:Gene)
sio:SI0_000001 rdf:type
rdf:type (sio:is related to) rdf:type
atlas:pvalue rdfs:label
sio:S10_000628 5i0:510_000628
(sio:refers to) (sio:refers to)
rdf:type
- si0:510_010078 ‘
sio:S10_001123 (sio:encodes) atlas:isMeasurementOf
(sio:AlteredExpression)
Towlsamens ®—
owl:sameAs atlas:dbXref

* Go to the Web and understand/execute the Federated Queries
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Use Cases

What genes are associated to Marfan syndrome?

What evidence supports the association between APP gene and Alzheimer
Disease?

What disease classes are associated with APP gene?

Which genes and evidence support the comorbidity between Chronic
Kidney disease and Diabetes Mellitus, Type 27?

What SNPs are related to the MECP2 and Rett Syndrome association?

Which diseases are associated to post-translational modifications type of
association?

What disease genes are hitted by compounds in ChEMBL?
What disease genes have differential expression in Gene Expression Atlas?
What disease genes are in WikiPathways?

Find compounds (from ChEMBL) that target genes (from DisGeNET) that
participate in the same pathway (from WikiPathways)
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DisGeNET - Tutorial

Thanks for your attention!
Questions are welcome
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