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EMBL 

European Molecular Biology 

Laboratory 

Founded in 1974  

International center on basic research 

in molecular biology 

Operates five sites across Europe 

each focused on supporting a 

particular science area.  
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What is EMBL-EBI? 

Part of the European 

Molecular Biology 

Laboratory 

International, non-profit 

research institute 

Europe’s hub for biological 

data services and research 

500 members of staff from 

53 nations. 



OUR MISSION 
 

 

To provide freely 

available data and 

bioinformatics services 

to all facets of the 

scientific community in 

ways that promote 

scientific progress 



OUR MISSION 
 

 

To contribute to the 

advancement of biology 

through investigator-

driven research in 

bioinformatics 



OUR MISSION 
 

 

To provide advanced 

bioinformatics training 

to scientists at all 

levels, from PhD 

students to 

independent 

investigators 



Atlas 

what happens 
where 

Genetic Variation at the EBI 

Biology is changing: 

• Data explosion 

• New types of data 

• Emphasis on systems 

• Applied biology: 

• molecular medicine 

• agriculture 

• food 

• environmental 

sciences. 



Data resources at EMBL-EBI 
Genes, genomes & variation 

ArrayExpress 

Expression Atlas 

Metabolights 

PRIDE 

InterPro Pfam UniProt 

ChEMBL ChEBI 

Literature & 

ontologies 

Europe PubMed Central 

Gene Ontology 

Experimental Factor 

Ontology 

Molecular structures 

Protein Data Bank in Europe 

Electron Microscopy Data Bank 

European Nucleotide 

Archive 

1000 Genomes 

Gene, protein & metabolite expression 

Protein sequences, families & 

motifs 

Chemical biology 

Reactions, interactions & 

pathways 

IntAct Reactome MetaboLights 

Systems 

BioModels 

Enzyme Portal 

BioSamples 

Ensembl  

Ensembl Genomes 

European Genome-phenome Archive 

Metagenomics portal 



EBI variation archives 

European Genome-phenome Archive (EGA) 

• https://www.ebi.ac.uk/ega 

• Controlled access archive 

• Accepts all experiment types from biomedical research projects 

Database of Genomic Variants Archive (DGVA) 

• http://www.ebi.ac.uk/dgva 

• No controlled access mechanism – data are fully public. 

• Accepts genetic structural variants from all species > 50 nt of length. 

European Variation Archive (EVA) 

• http://www.ebi.ac.uk/eva 

• No controlled access mechanism – data are fully public. 

• Accepts all types of variants from all species.  

 

 



Topics today 

This talk will focus on: 

• What type of data each archive includes. 

• How data can be retrieved from the archive. 

• What are submission requirements 

• Meta data submission 

• File formats and file transfer to EBI 



European Genome-phenome Archive 

(EGA) 



EGA is provided by EBI and CRG 

The EGA was created by the EBI 
in 2009. 

 

In 2013, EBI and Center for 
Genome Regulation (CRG), 
Spain  started working together to 
establish EGA as a joint venture. 

 

 
https://www.ebi.ac.uk/ega/ 
https://ega.crg.eu/ 
 
ega-helpdesk@ebi.ac.uk 



European Genome-phenome Archive (EGA) 

Primary archive for any data consented for sharing in the context of 

research but not for fully public distribution 

• Secure storage, management and dissemination of data – raw or processed - from 

biomedical research projects. 

• Phenotypic data collected from the subjects.  

• Submissions must be de-identified and in accordance with the informed consent. 

• Data are packed into datasets that are governed by a Data Access Committee 

(DAC).  

• Authentication - each DAC approved individual will have a personal EGA account. 

• Authorization – DACs attach access permission(s) to the EGA account(s). 

 

 

 

 

 

 



What does Controlled Access mean? 

Controlled access is not the same as holding data private in the archive until 

it is published. All EBI archives provide the later option. 

Controlled access mechanism can only be used if it is required by the 

informed consent.  

EGA provides tools for the Data Access Committees (DAC) to manage 

access to their data in our system. Once we receive authorization from the 

DAC it is our responsibility to make the data available for the user. 



EGA works with Data Access Committees (DAC) 



EGA is a global service 

Serving 150 institutes around the world. 

Includes projects such as International Cancer Genome Consortium, 

Wellcome Trust Case Control Consortium and the UK10K. 



EGA is a global service 

We server more than 150 DACs with 5000 authorized users. 

Users make on average 250 contacts at our help-desk and 4700 data 

requests each month. 

 

1988 

1491 

346 

46 

175 

5 

880 accounts 



EGA is a global service 

More than 480 studies consisting of 830 datasets available at our 

website. 

Archive growth in tera bytes of data 



EGA is a global service 

More than 480 studies consisting of 830 datasets available at our 

website. 

• Most of the EGA data are raw data from the NGS experiments such as 

FASTQ, BAM or CRAM. 

• We also see now increase in VCF submissions that describe the 

genotypes for the studies samples. 

• We also hold a large amount of genotype data in PLINK and WTCCC 

formats for early array-based studies. In some cases we have the Illumina 

or Affymetrix raw data files as well. 



EGA is a global service 

More than 480 studies consisting of 830 datasets available at our 

website. 



EGA is a global service 

More than 480 studies consisting of 830 datasets available at our 

website. 



How can I access data stored in EGA 

https://www.ebi.ac.uk/ega 
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How can I access data stored in EGA 



Data Access applied directly from DAC 



How can I access data stored in EGA 

https://www.ebi.ac.uk/ega 
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How can I access data stored in EGA 



How can I access data stored in EGA 



Log in/select transfer protocol 

Create key 

Select destination directory 

Filter and select files 

Download! 

Secure EGA Downloader 



Specify key 

Select directories 

Select files 

Decrypt! 

https://www.ebi.ac.uk/ega/about/your_EGA_account/secure_EGA_download_client 

Secure EGA Downloader 



Secure EGA Downloader 

https://www.ebi.ac.uk/ega/about/your_EGA_account/secure_EGA_download_client 



Data transfer optimization 



Data Submissions to EGA 

Should I submit to EGA or use fully public data resources? 

• Defined by the informed consent 

• It is possible to use EGA and other archives at the EBI? 

• Approval documentation for a submission 

• Establishing Data Access Committe (DAC) or authorizing data access approval 

process for an existing DAC 

 

Submission to EGA consists of two actions: 

• File upload - supported file formats 

• Meta data submission 



Data Submissions to EGA 

Should I submit to EGA or use fully public data resources? 

• Defined by the informed consent 

• It is possible to use EGA and other archives at the EBI? 

• Approval documentation for a submission 

• Establishing Data Access Committe (DAC) or authorizing data access approval 

process for an existing DAC 

 

Submission to EGA consists of two actions: 

• File upload - supported file formats 

• Meta data submission 



Using EBI archives 



The Nasopharyngeal Microbiome and 

respiratory disease in African Children 

http://www.h3africa.org/consortium/projects/16-projects/76-the-nasopharyngeal-microbiome-and-respiratory-disease-in-african-children 

“A study of microorganisms in the upper respiratory track in children”  

 

• Study includes raw sequencing data of various bacteria and virus genomes (and 

potentially their variants).  

• Each child may be sampled a number of time. For each sample time we need to be 

able to link discovered microorganisms to the correct individual. 

• There may be phenotypic attributes of these children that cannot be fully published.  
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The Nasopharyngeal Microbiome and 

respiratory disease in African Children 

http://www.h3africa.org/consortium/projects/16-projects/76-the-nasopharyngeal-microbiome-and-respiratory-disease-in-african-children 

“A study of microorganisms in the upper respiratory track in children.” 

  

• Study includes raw sequencing data of various bacteria and virus genomes (and 

potentially their variants). ENA 

• Each child may be sampled a number of time. For each sample time we need to be 

able to link discovered microorganisms to the correct individual. EGA 

• There may be phenotypic attributes of these children that cannot be fully published. 

EGA 
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African Collaborative Center for Microbiome 

and Genomics Research (ACCME) 

“Focuses on understanding the associations between high risk HPV 

infection, vaginal microenvironment, HPV genomics, germline and 

somatic mutations in the etiology of the cervical cancer”. 

 

• Deep phenotypic information, genome sequence data and germline mutations 

discovered from the studied women.  

• Somatic mutations discovered from the cancer samples.  

• Bacterial and virus genomes from screening vaginal microenvironment.  

http://www.h3africa.org/consortium/projects/16-projects/81-african-collaborative-center-for-microbiome-and-genomics-research-accme 
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and Genomics Research (ACCME) 

“Focuses on understanding the associations between high risk HPV 

infection, vaginal microenvironment, HPV genomics, germline and 

somatic mutations in the etiology of the cervical cancer”. 

 

• Deep phenotypic information, genome sequence data and germline mutations 

discovered from the studied women. EGA 

• Somatic mutations discovered from the cancer samples. EVA 

• Bacterial and virus genomes from screening vaginal microenvironment. ENA 
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How to initiate submission to EGA? 

• Email to ega-helpdesk@ebi.ac.uk 

 

• Establish a submission account with us. 

 

• Download tools, guidelines and examples  

from https://www.ebi.ac.uk/ega/submission 

Marc                  Jeff 

mailto:ega-helpdesk@ebi.ac.uk
mailto:ega-helpdesk@ebi.ac.uk
mailto:ega-helpdesk@ebi.ac.uk


How to initiate submission to EGA? 

• Submission account is always assigned to an  

institute – it is not a personal account. 

 

• More than one person can operate submission  

accounts – this will only impact project meta data 

management as all data files have been encrypted  

prior data upload.   

 

Marc                  Jeff 



EGA submission statements 

Informed consent signed by project participants requires controlled-access 

mechanism for data dissemination. 

 

Submission is compliant to the local laws and regulations. 

 

Submitter is authorized to upload the data to the EGA on behalf of the 

project.  

https://www.ebi.ac.uk/ega/submission/data_access_committee/policy_documentation 



Example of the submission statement 

https://www.ebi.ac.uk/ega/submission/data_access_committee/policy_documentation 



Application form and Data Access 

Agreement 
Research title and short description 

 

Personal details of all applicants and relevant publication history 

 

Accept terms and conditions 

• How data must be stored, transferred and what type of analysis are allowed 

• Publication policy 

• Intellectual property rights 

• What happens to the local copy of the data once the project is no longer active? 

• Analysing data from more than one dataset controlled by the DAC – preventing 

study participant identification. 

 



Data Access Agreement 

https://www.ebi.ac.uk/ega/submission/data_access_committee/policy_documentation#DAA 

http://www.uk10k.org/data_access.html 

https://www.ebi.ac.uk/ega/submission/data_access_committee/policy_documentation


Examples of Data Access Application forms 

https://www.ebi.ac.uk/ega/submission/data_access_committee/policy_documentation#DAAF 



Data Submissions to EGA 

Should I submit to EGA or use fully public data resources? 

• Defined by the informed consent 

• It is possible to use EGA and other archives at the EBI? 

• Approval documentation for a submission 

• Establishing Data Access Committe (DAC) or authorizing data access approval 

process for an existing DAC 

 

Submission to EGA consists of two actions: 

• File upload - supported file formats 

• Meta data submission 



File submission  

tools 

EGA security 

Submission accounts 

Staging area 

Meta information submission tools 

EBI 

Public information 

EGA data submission tools 



File submission  

tools 

EGA security 

Submission accounts 

Staging area 

Meta information submission tools 

EBI 

Public information 

EGA data submission tools 

processing will only 

start when meta data 

Is in place 



File submission  

tools 

EGA security 

Submission accounts 

Staging area 

EBI 

Processing submitted file into the archive 

General EBI file archiving process 

A 

B 

encryption using EGA public key 

File validation based on md5 checksums 

and re-encryption using archive key 



Supported file formats 

 
All manufacturer-specific raw data formats for the major next 

generation sequencing platforms are accepted 

• We prefer BAM or CRAM file format for sequence data 

• We prefer VCF file format for variant and genotype data 

 

https://www.ebi.ac.uk/ega/submission/sequence 

https://www.ebi.ac.uk/ena/about/cram_toolkit 

Fritz, M.H. Leinonen, R., et al. (2011) Efficient storage of high throughput DNA sequencing 
data using reference-based compression. Genome Res. 21 (5), 734-40 

Cochrane G., Cook C.E. and Birney E. (2012) The future of DNA sequence archiving. 
GigaScience 2012, 1: 

https://www.ebi.ac.uk/ega/submission/sequence


Supported file formats 

 
All manufacturer-specific raw data formats for the major next 

generation sequencing platforms are accepted 

• We prefer BAM or CRAM file format for sequence data 

• We prefer VCF file format for variant and genotype data 

 

All array-based technologies investigating genotyping, gene 

expression or methylation are accepted.  

• We prefer to have all supporting data and final report files 

https://www.ebi.ac.uk/ega/submission/sequence 

https://www.ebi.ac.uk/ena/about/cram_toolkit 

https://www.ebi.ac.uk/ega/submission/sequence


Supported file formats 
BAM, FASTQ 

BAM, CRAM 

Affymetrix CELs 

Illumina IDAT files 

VCF, Plink, WTCCC etc 

Spreadsheet  



Phenotype submissions to EGA 

At this point EGA requirements are very simple – in general large 

projects are currently moving to use ontologies for managing their phenotype 

data. 

• Gender  

• Phenotype (using any ontology is recommended as this will allow us to connect 

submitted terms to a future service at the EBI or to harmonize data across 

projects). 

• Donor identifier (anonymised subject indentifier that will link samples together) 

 

What phenotypic data can be made fully public? 

• EGA will release all meta information submitted as part of sample submission. 

• Any data that falls confidential under the informed consent must be submitted as a 

file to EGA. File must use the EGA sample accessions or aliases and it must be 

linked to a dataset to be distributed under DAC approval process.  

http://www.ebi.ac.uk/efo/ 

http://www.ebi.ac.uk/efo/


Experimental Factor Ontology (EFO) 

EGA recommends Experimental Factor Ontology (EFO)  

• Originates from the ArrayExpress submission system and therefore may not cover 

all use cases. 

• Influence EFO directly to cover the H3Africa requirements. 

• Alternatively use an Ontology that already covers all your terms and submit the 

data to us in a way that we can understand the terms, e.g. MeSH: D003922 for 

Diabetes Mellitus, type 1. 

• You may need a number of different ontologies to describe e.g. disease and 

anatomical details. 

 

http://www.ebi.ac.uk/efo/ 

http://www.ebi.ac.uk/efo/


Experimental Factor Ontology (EFO) 

http://www.ebi.ac.uk/efo/ 

http://www.ebi.ac.uk/efo/


Submission tools 

EGA Webin Data Uploader 

• Java Client to be installed locally 

• Java command line tools 

• Supports FTP and UDT 

 

EGA Webin - meta data submission 

• An online tool that allows submitters describe their study and associated files 

available at https://www.ebi.ac.uk/ena/submit/sra/#home. 

• Programmatical REST interface for large scale submitters 

• Submitting data from platforms other than NGS – AF spreadsheet 

https://www.ebi.ac.uk/ega/submission/applications 



EGA Webin Data Uploader 

https://www.ebi.ac.uk/ega/submission/tools/EGA_webin_data_uploader 



EGA Webin Data Uploader 

https://www.ebi.ac.uk/ega/submission/tools/EGA_webin_data_uploader 



Using Command line Data Uploader 

Integrate Java command line application as part of the local pipeline. 

 

Prepare EGA compliant files for submission but use Aspera for data 

upload. 

 

 

https://www.ebi.ac.uk/ega/submission/tools/EGA_webin_data_uploader 



Submission tools 

EGA Webin Data Uploader 

• Java Client to be installed locally 

• Java command line tools 

• Supports FTP and UDT 

 

EGA Webin  - meta data submission 

• An online tool that allows submitters describe their study and associated files 

available at https://www.ebi.ac.uk/ena/submit/sra/#home. 

• Programmatical REST interface for large scale submitters 

• Submitting data from platforms other than NGS – AF spreadsheet 

https://www.ebi.ac.uk/ega/submission/applications 



Submission automation 

Integrate your local LIMS system to our programmatic interface to 

automate submission process 

• Contact ega-helpdesk for more information. 

• Map the mandatory and optional fields for each meta data object to the appropriate 

information stored within the local LIMS. 

• Test submissions using our test-server, use production server for real submissions. 

• Store EGA accessions directly into LIMS for successful submissions. 

• Submission, deprecation or update actions are also available using this interface. 

 



What are the meta data requirements 

EGA requires  

• Project – short description of the project or study 

• Sample – description of each used sample  

• Experiment – experiment type and platform details 

• Analysis – results of the data processing, e.g. how the VCF file was created 

• Run – references the raw data file 

• Dataset – is a container for all files to be authorized to a successful applicant 

• Policy – links DAC to a dataset  

• Data Access Committee (DAC) – defines the data access authority  

 



What are the meta data requirements 

EGA requires  

• Project – short description of the project or study 

• Sample – description of each used sample  

• Experiment – experiment type and platform details 

• Analysis – results of the data processing, e.g. how the VCF file was created 

• Run – references the raw data file 

• Dataset – is a container for all files to be authorized to a successful applicant 

• Policy – links DAC to a dataset  

• Data Access Committee (DAC) – defines the data access authority  

 

ENA and EGA shared requirements 

EGA specific requirements 



Relationships between meta data objects 

ftp://ftp.sra.ebi.ac.uk/meta/xsd/sra_1_5/ 



EGA Webin 

https://www.ebi.ac.uk/ega/submission/sequence/unaligned#Webin_study 



EGA Webin 



Meta data submission for array based 

experiments 



Array-based submission spreadsheet – 

Referencing correct accessions 



Array-based submission spreadsheet – 

Describing samples 



Array-based submission spreadsheet – 

Creating dataset for the files 



Array-based submission spreadsheet  – 

describing files within a dataset 



Database of Genomic Variants Archive 

(DGVA) 



DGVa overview 

Permanent repository of all types of genomic structural variants in all 

species. 

Accepts direct submissions or curates data from literature. 

The data is archived on a per-study basis, often relating to an individual 

publication. 

Provides accession space for structural variants jointly with dbVar from 

NCBI, USA. 

All data are freely available from the service and integrated to other services 

at the EBI or outside of it. 



DGVa includes the most important public 

reference sets 



Structural Variation 

Structural variants are variations in 

DNA over 50bp long 

Variation types include: 

• Insertions 

• Copy number gains or losses 

• Deletions, Duplications 

• Inversions 

• Translocations 

• Accounts for more bp variation (~50Mbp) that SNPs in 

human genome 



Detecting Structural Variants - Sequencing 

Depending on method, sequencing can give bp resolution 

Genotype can be determined 



Detecting Structural Variants - Arrays 

Resolution depends on probe spacing 

• Inner start/stop to indicate first/last affected base 

• Outer start/stop to indicate first/last unaffected base 

No genotype information 



Structural Variation at DGVA 

esv1 esv2 

essv1 

essv2 

essv3 

essv5 

Sample 1 

Sample 2 

Sample 3 

Sample 4 

Example 1 

esv5 

esv4 

Example 2 

esv3            

essv4 

Structural variants divided into 2 main classes: 

• Variant Call (supporting structural variant) 

• Variant Region (Structural Variant) 

 



Structural Variation at DGVA 

esv1 esv2 

essv1 

essv2 

essv3 

essv5 

Sample 1 

Sample 2 

Sample 3 

Sample 4 

Example 1 

esv5 

esv4 

Example 2 

esv3            

essv4 

A Variant Region is supported by 1 or more Variant Calls 

A Variant Call is the actual variant seen in a particular sample or set of 

samples 

Assertion method records how the calls support the region 

 



Structural Variation at DGVA 

esv1 esv2 

essv1 

essv2 

essv3 

essv5 

Sample 1 

Sample 2 

Sample 3 

Sample 4 

Example 1 

esv5 

esv4 

Example 2 

esv3            

essv4 

Example 1: Assertion method 50% overlap 

Example 2: Assertion method 100% overlap 

DGVA will create regions if required 



DGVA Data Flow Diagram 



DGVA download site 



DGVA download site 



DGVA data in Ensembl 



Submissions to DGVA 

Contact eva-helpdesk@ebi.ac.uk. 

 

Complete your meta data submission template and email it to the help-

desk. 

 

• We will validate your submission template 

• Exchange data with dbVar 

• Coordinate data release with your publication 

 

http://www.ebi.ac.uk/dgva/data-submission 

mailto:eva-helpdesk@ebi.ac.uk
mailto:eva-helpdesk@ebi.ac.uk
mailto:eva-helpdesk@ebi.ac.uk


What are the meta data requirements 

DGVa requires  

• Project – short description of the project or study 

• Sample – description of each used sample  

• SampleSets – description of sample grouping 

• Experiment – experiment type and platform details 

• Variant Calls – supporting structural variants observed in individual samples.  

• Variant regions – submitter asserted regions, one or more variants calls are 

supporting as evidence. 

 

The logic requires submitter to define each experiment and then to 

describe the Variant Calls using these experiments. 

 

 

http://www.ebi.ac.uk/dgva/sites/ebi.ac.uk.dgva/files/documents/dgvasubmissionnotes_v2.7.pdf 



European Variation Archive (EVA) 



European Variation Archive (EVA) 

A new EMBL-EBI service for all types of fully public genetic variation data 

from all species. 

• Beta release April 2014 – first official release scheduled to June. 

• Accepting submissions in VCF format. Associated files welcomed (e.g. bed, ped) 

• Data dissemination in VCF or TSV format.  

• Browse data – variant and study specific views supported by our variant browser 

• SNPs are accessioned jointly with dbSNP (NCBI, USA) 

• Structural variants are accessioned by DGVA at the EBI. 



EVA collaborations 

 



EVA Data Flow Diagram 



EVA website 



EVA Submission page  



Start submission by filling a form 



Submit form to EVA help-desk 

Dear Sir, 

 

I want to 

submit x, y 

and z to EVA 

EMAIL 

Gary Saunders, EVA Submissions 



EVA Submission Template - Cover 



Guidelines for describing Sample(s) 

Sample Info sheet 

Example of how to provide the sample information 



EVA submission guidelines 

Example of how to provide file information 

Example of how to provide information about the analysis process 



How to download data from EVA 



How to download data from EVA 



Quick download of sliced data 

How to download data from EVA 



Quick download of sliced data 

external dbSNP 

identifiers 

Direct link to ENA 

analysis object 

How to download data from EVA 



Variant browser: single variant analysis 



Ensembl based transcript focused 

Variant browser: single variant analysis 



Ensembl based transcript focused 

ENCODE regulatory 

data information  

Variant browser: single variant analysis 



Ensembl based transcript focused 

ENCODE regulatory 

data information  

Variant browser: single variant analysis 



Any questions 



Uses LOVD2 API 

 

Coming soon: 

 

Search EVA 

Uses LOVD2 API 

 

Coming soon: 

 

Search EVA 






