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Current challenges in exploiting disease gen-phen data
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Large volume

More than 500,000 
associations between 
genomic variants and 

common diseases have 
been discovered thanks to 

NGS.

Lack of interoperability
Computers need standardized 
data to make proper 
connections among datasets.

Innovation locked in 
publications
More than 95,000 papers 
published each year on disease 
genomics (more than 8,000 
publications/month), leading to 
an information overload.

Data silos
Data is scattered across 

numerous, often disease-
specific, repositories that 

do not communicate with 
one another. 



Coverage of the full spectrum of human diseases 
as well as normal and abnormal traits, and adverse 

drug events.

Interoperable resource supporting a variety of 
applications in genomic medicine and drug R&D.

Comprehensive knowledge database integrating
and standardizing information on disease 

associated genes and variants.



GWAS 
Catalog

Resources on disease genomics

Scientific literature

Data available through
§ Web interface
§ REST & SPARQL API
§ Cytoscape App
§ R package
§ Beacon
§ Datasets download

Data enriched with
§ Scores, provenance
§ Standards
§ Information from 

other resources

Text Mining



DisGeNET statistics

PHENOTYPEGENOTYPE

1,13M GDAs
370K VDAs

22,000 genes
195,000 variants

30,000 diseases 
& traits

830,000 publications



Exploring genotype-phenotype information 
from different perspectives

§ Variant interpretation
§ Analysis of GWAs 

and sequencing 
studies

§ Drug target 
identification

§ Selection of genes 
for sequencing 
panels

§ Comorbidity studies
§ Finding similar diseases

Variant-Disease 
Association

Gene-Disease 
Association

Disease-Disease 
Association
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• More than 2,000 citations

• More than 56,000 web users in 2020

• Linked by several ELIXIR core resources and 

other databases: UniProt, Reactome, PMC 

Central, NIH Pharos, NextProt, EMBL VEP, etc

Impact



Examples of use in disease 
genomics

Shared genetic architecture 
between blood pressure and other 

traits & diseases.



Examples of use in disease genomics



DisGeNET tools

• New REST API available, including a disease 
enrichment function for genes and variants

• New release of the DisGeNET Cytoscape App, 
including :

• disease enrichment function for genes and 
variants

• Exposing functionalities through Cytoscape
Automation



Application in Precision Medicine: demo

• Genome-wide association meta-analysis of 69K cases 
and 702K controls from Iceland and UK biobank on 
asthma

• Report 88 asthma risk variants at 56 loci (19 
previously unreported)

• Are the risk variants associated to asthma? What is the evidence for 
each association?

• What asthma subtypes are they associated to? 
• Are the risk variants associated to other diseases and phenotypes?
• Are the genes to which these variants map also associated to asthma?
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