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What is EMBL-EBI?
• World leading source of public 

biomolecular data

• Our vision is to benefit humankind by 
advancing scientific discovery and 
impact through bioinformatics.

• Part of the European Molecular Biology 
Laboratory (EMBL), Europe’s flagship 
laboratory for the life sciences. 
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The European Molecular Biology Laboratory

EMBL-EBI

Bioinformatics
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EMBL member states

Austria 1974
Denmark 1974
France 1974
Germany 1974
Israel 1974
Italy 1974
Netherlands 1974
Sweden 1974
Switzerland 1974
United Kingdom 1974
Finland 1984
Greece 1984
Norway 1985
Spain 1986
Belgium 1990

Portugal 1998
Ireland 2003
Iceland 2005
Croatia 2006
Luxembourg 2007
Czech Republic 2014
Malta 2016
Hungary 2017
Slovakia 2018
Montenegro 2018
Lithuania 2019
Poland 2019
Estonia 2023
Latvia 2024

Associate 
member state

Australia 2008

Prospect 
member states

Serbia Bulgaria

Member states (29)
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EMBL-EBI’s mission

Deliver data 
resources

Perform excellent 
research

Train the next 
generation of 

scientists
Engage with

industry
Coordinate 

bioinformatics
in Europe
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Data resources at EMBL-EBI
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Data resources at EMBL-EBI
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99

https://beta.ensembl.org/



AGTGCTTAATGTGGCTAGTGGCACCGGTTTGGACAGCACAGCTGTAAAATGTTCCCATCCTCAC
AGTAAGCTGTTACCGTTCCAGGAGATGGGACTGAATTAGAATTCAAACAAATTTTCCAGCGCTT
CTGAGTTTTACCTCAGTCACATAATAAGGAATGCATCCCTGTGTAAGTGCATTTTGGTCTTCTG
TTTTGCAGACTTATTTACCAAGCATTGGAGGAATATCGTAGGTAAAAATGCCTATTGGATCCAA
AGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTT
TATATAACTTTATAAATTACACCGAGAAAGTGTTTTCTAAAAAATGCTTGCTAAAAACCCAGTA
CGTCACAGTGTTGCTTAGAACCATAAACTGTTCCTTATGTGTGTATAAATCCAGTTAACAACAT
AATCATCGTTTGCAGGTTAACCACATGATAAATATAGAACGTCTAGTGGATAAAGAGGAAACTG
GCCCCTTGACTAGCAGTAGGAACAATTACTAACAAATCAGAAGCATTAATGT

Ensembl annotates and maps genomic features from genome 
sequences

What is Ensembl?
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Ensembl is an ‘added value resource’ bringing together information from a wide range 
of other databases in a single site

AGTGCTTAATGTGGCTAGTGGCACCGGTTTGGACAGCACAGCTGTAAAATGTTCCCATCCTCAC
AGTAAGCTGTTACCGTTCCAGGAGATGGGACTGAATTAGAATTCAAACAAATTTTCCAGCGCTT
CTGAGTTTTACCTCAGTCACATAATAAGGAATGCATCCCTGTGTAAGTGCATTTTGGTCTTCTG
TTTTGCAGACTTATTTACCAAGCATTGGAGGAATATCGTAGGTAAAAATGCCTATTGGATCCAA
AGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTT
TATATAACTTTATAAATTACACCGAGAAAGTGTTTTCTAAAAAATGCTTGCTAAAAACCCAGTA
CGTCACAGTGTTGCTTAGAACCATAAACTGTTCCTTATGTGTGTATAAATCCAGTTAACAACAT
AATCATCGTTTGCAGGTTAACCACATGATAAATATAGAACGTCTAGTGGATAAAGAGGAAACTG
GCCCCTTGACTAGCAGTAGGAACAATTACTAACAAATCAGAAGCATTAATGT

11

What is Ensembl?



AGTGCTTAATGTGGCTAGTGGCACCGGTTTGGACAGCACAGCTGTAAAATGTTCCCATCCTCAC
AGTAAGCTGTTACCGTTCCAGGAGATGGGACTGAATTAGAATTCAAACAAATTTTCCAGCGCTT
CTGAGTTTTACCTCAGTCACATAATAAGGAATGCATCCCTGTGTAAGTGCATTTTGGTCTTCTG
TTTTGCAGACTTATTTACCAAGCATTGGAGGAATATCGTAGGTAAAAATGCCTATTGGATCCAA
AGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTT
TATATAACTTTATAAATTACACCGAGAAAGTGTTTTCTAAAAAATGCTTGCTAAAAACCCAGTA
CGTCACAGTGTTGCTTAGAACCATAAACTGTTCCTTATGTGTGTATAAATCCAGTTAACAACAT
AATCATCGTTTGCAGGTTAACCACATGATAAATATAGAACGTCTAGTGGATAAAGAGGAAACTG
GCCCCTTGACTAGCAGTAGGAACAATTACTAACAAATCAGAAGCATTAATGT

www.ensembl.org (vertebrates)

www.ncbi.nlm.nih.gov/gdv www.genome.ucsc.edu

www.ensemblgenomes.org 
(non-vertebrates)

What is Ensembl?

http://www.ensemblgenomes.org/
http://www.ncbi.nlm.nih.gov/gdv
https://genome.ucsc.edu/
http://www.ensemblgenomes.org/


➢ Genomes and gene builds for >300 species

➢ Variation data

➢ Compara (alignments, gene trees, homologues)

➢ Regulatory builds

➢ BioMart (data export)

➢ Tools for data processing, e.g. Ensembl VEP

➢ Display your own data

➢ Programmatic access via APIs

➢ Completely Open Source (FTP, GitHub)

Ensembl features
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NHGRI 
GWAS
Catalog

Ensembl Variant Effect Predictor (VEP)

conservation

missense
classifiers CADD

splice 
classifiers

Ensembl transcripts

RefSeq transcripts

Variants, citations
frequencies

Regulatory features 
 + motifs

Reference Data

Disease/ phenotype 
associations

Algorithms

Variants

Sequence ontology
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Data resources at EMBL-EBI
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DECIPHER is a web-based platform which helps clinical and 
research teams to assess pathogenicity and to share patient data

Help integrate genotype & phenotype data to determine the 
consequences of variants for health and disease

17

https://www.deciphergenomics.org

https://www.deciphergenomics.org


DECIPHER supports data sharing and linking
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>3,500 publications citing DECIPHER

>320 depositing 
centres

45 countries 
with depositing 

centres

7 consortia,
>73,000 patient 

records

>49,000 
anonymised, 
open records

>59,000 variants 

>197,000 
phenotypes 

(HPO)

DECIPHER by the numbers
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What can I do/see in DECIPHER?
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Mitochondrial genome

Nuclear
genome

DECIPHER supports many types of genetic variation
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DECIPHER supports visualisation on GRCh38
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DECIPHER supports granular phenotype display
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DECIPHER supports protein structure visualisations
PDBe

AlphaFold

CDK13 24



DECIPHER supports Ensembl Variant Effect Predictor
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DECIPHER supports matching patients
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➢ Inform diagnosis
➢ New phenotypes 

associated with disease
➢ New variant-disease 

pairings
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DECIPHER links to disease management resources



DECIPHER: Data integration 
for Genomic Medicine

Patient

Matching 
patients

Amino 
acid

Literature

Management
resources

Phenotype

Protein

Genotype

Functional 
studies
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★ Patients and families for permission to include 
their data in DECIPHER

★ Members of the global DECIPHER community

★ Resources which DECIPHER uses

Website: https://www.deciphergenomics.org 

X/Twitter: @deciphergenomic

Email: contact@deciphergenomics.org 

Acknowledgements: DECIPHER
DECIPHER Leadership &

Core Team

Recent alumni: Daniel Perrett, Simon Brent, Ben Hutton
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Data resources at EMBL-EBI
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Support aims of 
research & health 

care initiatives

Governments pass 
legislation that 
codifies data 

protection rights

Individuals have the 
right to protection 
of their personal data

Exposure of personal 
or sensitive data is 

potentially harmful

Sharing data about humans requires care



Mission: Permanent archiving and sharing of 
personally identifiable genetic, phenotypic, and 

clinical data generated for the purposes of 
biomedical research projects or in the context of 

research-focused healthcare systems

EGA manages sensitive human data

2008: EGA launched at EMBL-EBI

2013: CRG & EMBL-EBI enter formal 
collaboration to co-manage EGA

➤➤➤ https://ega-archive.org/ 

https://ega-archive.org/


EGA data access model

Data submission

Data discovery

Data access

Data distribution



EGA grows and remains key to life science research

>20 PB of 
data to-date

Last Updated : June 20 2023 



Data deposited and requested by global community

Data requesters by country

Last Updated : November 2023 

Data submitters by country

Image credit :Aina Jene Cortada



More genomics data generated in healthcare context

Kovanda et al. How to design a national genomic project—a systematic review of active projects. Hum Genomics (2021). https://doi.org/10.1186/s40246-021-00315-6 

37%: tangible plans for 
personalized medicine

85%: personalized 
medicine as a rationale

https://doi.org/10.1186/s40246-021-00315-6


European 1+MG  initiative sets vision for data sharing 

Ambition 
Enable secure access to high-quality genomics 
and the corresponding clinical data across 
Europe for better research, personalised 
healthcare and health policy making

Cross-border access to genomic data, implementation of genomics-based 
health. Supported by 27 countries to date



Federated EGA:
discovery & access for sensitive human data

Federated EGA strives to support 
the discovery of and secure 

access to human data globally, 
while respecting national data 
protection regulations, with the 

goal of accelerating disease 
research and understanding and 

improving human health.



Federated EGA collaboration 
officially launched in 

September 2022



>24 nodes engaged
and counting!

FEGA engagement across Europe & beyond

Last Updated: July 2024 

Data available
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Federated EGA node
Central EGA node

Signed FEGA Collaboration 
Agreement
Engaged in work to establish a 
FEGA node
Expressed interest in joining 
FEGA Network



Standards are key to interoperability
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Acknowledgements: Federated EGA

42



And critical support from the following sources:

Core organizations:

Additional sources:

Acknowledgements: EGA

LinkedIn: https://www.linkedin.com/company/european-genome-phenome-archive-ega/ 
Web: https://ega-archive.org/
Tw: @EGAarchive
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Data resources at EMBL-EBI
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What is Open Targets?
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Open Targets Perturbation Catalogue

“Integrate data from functional 
genetics screens and 

post-perturbational experiments, 
including data from CRISPR, 
MAVE, and Perturb-seq, to 

deliver gold standard machine 
learning-ready datasets, and a 

highly customisable public cloud 
platform with distributed data 
warehousing technology for 

cross metadata queries”
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Open Targets
Daniel Suveges
Pfizer
Charul Jani
Isac Lee
Jason Arroyo
Paul Yenerall
Sanofi
Charlie Fulco
TJ Iyyanki
MaveDB
Alan Rubin (WEHI Australia)
Doug Fowler (University of 
Washington)

EMBL-EBI
Alexey Sokolov
James Stephenson
Prabhat Totoo
Maria-Jesus Martin
Mallory Freeberg
Genentech
David Richmond
Hector Corrada Bravo
Tim Sterne-Weiler
GSK
Aleix Lafita
Daniel Seaton
Philippe Sanseau
Human Technopole
Francesco Iorio

Website: Coming soon!

Acknowledgements: Open Targets Perturbation Catalogue
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Wellcome Sanger Institute
Ally Dunham
Leopold Parts
Mo Lotfollahi



What makes these human 
genomics and health data 
resources global? 
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Active 
participants 
in global 
initiatives



International collaborations
● Australian BioCommons
● Global Organisation for Bioinformatics 

Learning, Education and Training 
(GOBLET)

● Research Data Alliance (RDA)
● GA4GH Strategic Partnership

ELIXIR Core Data Resources
Ensembl, EGA

ELIXIR infrastructure for life sciences

50 https://elixir-europe.org/ 

https://elixir-europe.org/


Driver Projects
EGA, Matchmaker Exchange 

(DECIPHER)

Communities of Interest
Rare Disease,Cancer, 

Clinical Genomics Laboratory

Strategic Partners
ELIXIR, RDA, NIH, 

Health Data Research UK

Global Alliance for Genomics and Health

51 https://www.ga4gh.org/ 

https://www.ga4gh.org/
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Australian BioCommons, especially
Bernie Pope ~ Melissa Burke ~ Christina Hall ~ Jess Holliday
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Happy to take
Questions


