
The European Genotype Archive: 
Background and Implementation 
 
 
The aim of this whitepaper is to describe the background and the implementation plan for the 
European Genotype Archive (EGA), a database of genotype information hosted at the 
European Bioinformatics Institute.  The document was written by Paul Flicek and Ewan 
Birney at the EBI, with input from colleagues in EBI and Sanger Institute. Comments should 
be addressed to Paul Flicek (flicek@ebi.ac.uk).  Document Version 2.0.  30 March 2007. 
 

I. Background 
The completion of the reference sequence of the human genome and the development of 
high-throughput dense genotyping systems such as those produced by Affymetrix and 
Illumina has lead to the technical feasibility of well-powered association studies of over 
1,000 individuals. These association studies are thought to be one of the best ways to identify 
genomic regions that contribute to the genetic risk of complex diseases such as diabetes, 
heart disease and asthma. As such an explosion in the number of individual genotyping 
experiments is expected over the next decade. 

One example of a large-scale project is the Wellcome Trust Case Control Consortium 
(WTCCC), which will genotype a total of 17,000 individuals (3,000 clinically normal 
controls and 2,000 individuals with one of seven diseases) at more than 600,000 known 
markers.  The WTCCC is one of several current projects producing large amounts of 
genotyping data. 

Genotyping data is normally made public after the removal of personally identifiable 
information by depositing the data into a public domain archive such as dbSNP, which was 
founded to collect discovered simple genetic polymorphisms.  dbSNP is maintained at the 
National Center for Biotechnology Information (NCBI), a division of the United States 
National Institutes of Health.   

Using the HapMap project as an example, genotype data was made openly public with 
anonymised identifiers and have been deposited in dbSNP.  As with DNA sequences and 
other similar data, there are clear benefits to having open scientific access.  However, ethical 
considerations associated with most large-scale medical studies that include the potential for 
inferring individual phenotype information require restricted data access agreements. 

In light of the data from the WTCCC and similar European projects, the need for a European 
archive of genotype information has been recognised and given initial funding by the 
European Bioinformatics Institute.  The EGA will be organised as part of the larger Ensembl 
group 

A. Properties 
1. The EGA will provide the necessary security required to control access, and maintain 
patient confidentiality, while providing access to those researchers and clinicians authorized 
to view the data.  In all cases, data access decisions will be made by the appropriate data 



access-granting organisation (DAO) and not by the EGA.  The DAO will normally be the 
same organisation that approved and monitored the initial study protocol or a designate of 
this approving organisation.  

2. The EGA will be accessible through the Internet at http://www.ebi.ac.uk/ega/. 

3. The EGA will be fully searchable to determine what is known about each of the 
SNP/genomic region, study, etc. 

4. The EGA will support the deposition and retrieval of genotype data in an internationally 
agreed standard format. 

5. The EGA will support appropriate raw data format in discussion with genotype providers 
and analysts. 

6. The EGA will exchange data with other appropriate data archive sites consistent with 
DAO policies. 

7. The EGA will support necessary links to other related biological data resources such as 
genome browsers, clinical phenotype databases, etc. 
 

B. Community Value and Database Services 
As allowed by the appropriate DAO, the EGA will provide a number of specific service 
resources beyond basic archival and retrieval capabilities.  These include: 

1. Complete genotype estimation by imputing missing SNPs. 

2. Functional markup of genotyped individuals based on known SNP consequences provided 
by Ensembl. 

3. A population structure resource with the ability to study characteristics such as admixture. 

4. Separation of a publicly available list of variants and a restricted access collection of 
genotypes with potential phenotypic information associated to them.  Public data (summaries 
of information) will be provided through Ensembl and other sources. 
 

C. Data size and expected growth 
Each whole genome genotyping assay produces data of the order of 1,000,000 loci in an 
individual genome.  A realistic estimate on the number of assays expected to be performed 
within the next two years is approximately 100,000.  The data storage requirements include 
the results of each of the experiments, sample data, and location information.  Moreover, the 
experimental assays have an error rate associated with them that must be considered in any 
data management plan. 

The estimated initial database size of the EGA is approximately 10 TB based on the 
assumption of 100,000 individuals with 1 million loci, and 100 bytes required for each data 
point.  It is likely that more compressed approaches for data storage may be efficient, but 
similarly it is likely that for efficient datamining will required data to be duplicated from 
other data sources.  

 



II. Implementation Plan 

A. EGA Organisation 
The project will be led by the EBI through the Ensembl Functional Genomics team and 
include personnel at both the EBI and potentially the Sanger Institute as a partner institute. 
The project will be tightly collaborative with the Ensembl project to leverage the extensive 
genomic and software experience in that group.  

The EGA will have an associated scientific and ethical advisory board consisting of external 
experts.  The EGA is expected to contribute to and, in some cases, lead the discussion on 
standards, quality control, and data access. 

B. Data access 
The EGA will include both restricted and freely available data.  For restricted data, we will 
work with the data access-granting organisation (DAO) to be as transparent as possible to 
them.  For example, the EGA web site may direct users to a project homepage where the user 
can apply for access.  We will then manage the access level that is granted. 

The EGA will accept all data that include a DAO-approved access plan.  It is not required 
that the data be publicly available without restriction, either at the time of submission to the 
EGA or at any time in the future. 

The EGA web portal will provide secure (https) access to the data based on access granted by 
the DAO.  The EGA will manage user accounts with the appropriate access. 

C. Data types 
The EGA will include all types of genotype experiments, including case control, population, 
and family studies.  We plan to include SNP genotypes from array based methods and 
genotyping done with re-sequencing methods.  The latter will likely require coordination 
with the sequencing archive sites.  We will include limited phenotype data associated with 
the samples.  Methods for handling CNV genotyping within the EGA are still being 
determined, but there is no technical limitation with respect including CNV data. 

The EGA will including several levels of data including the raw data (which could, for 
example, be re-analysed in the future by other algorithms) as well as the genotype calls 
provided by the submitters.  This is similar to the procedure for the trace archive for 
sequencing traces, which includes the raw data and the base calls done by the submitter. 

D. Relationship to other databases, resources and research efforts 
We expect that protocols, analysis methods, etc, will usually be links to external references 
such as PubMed IDs, although there is a significant potential requirement for metadata 
standards for these projects.  As array-based technologies, we expect that we will be able to 
incorporate the work done for MIAME. 

The EGA is actively seeking collaboration other European groups, which might include data 
pipeline sharing, analysis aspects and ontology development.  

There are many interlocking projects both on-going and proposed in this area, including 
GAIN (NIH sponsored), the Human Variome project (Australian led), as well as large 
investments in IT infrastructure in different genotyping centres across Europe. We would 



look for the most sensible, collaborative mode of working with all interested parties in this 
area. 

E. Data analysis and mining 
The EGA is still developing the data mining and access tools for the database and is actively 
seeking advice from the community to help us understand exactly what type of questions are 
to be asked of the archive and what is the best way to retrieve the data.  We have already 
identified the ability to download all of the data associated with a single study, as well as 
queries based on specific regions of the genome and on specific diseases or phenotypes.   We 
plan to base our data mining on the BioMart technology which already provides datamining 
for the HapMap web site. 

We also welcome analysis and QA code that could be run in an automated manner for 
submitted data sets.  We expect that certain analysis will be run regularity on the archived 
data sets to maximise the utility of the datamining methods. 

F. Timeline 
The EGA is expected to be live with the first datasets in the early summer of 2007.  Before 
this, the EGA website will provide information on the project. 

Two staff members will be hired at the EBI as soon as possible. 

G. Ongoing Issues 
The following issues require further consideration and coordination, and are currently being 
addressed with the appropriate collaborators: 

1. Specific details of access control including initial user registration and coordination of 
registration information with other participating database organisations such as dbGAP. 

2. Data file formats for acceptance and storage of data. We have yet to develop 
submission procedures or decide on all data formats, but these will largely be driven by the 
native file formats of the genotyping technology and the desire to store relevant data as space 
efficiently as possible. For example, Affymetrix-specific CEL files that are approximately 60 
Mb for each 500K SNP chip. 

3. File formats for storage of phenotype information (i.e. metadata) and the extent of 
phenotype information stored in the EGA.  Minimal metadata requirements include details of 
assignment to case and control; confounding factors such as age, sex, weight, etc.; and 
quantitative traits.  We  expect that information stored in the archive will include links to 
more comprehensive information in other resources. 

4. Structural and copy number variation.  The technology for the discovery of structural 
variation information is under active development.  We anticipate that these data will be 
handled within the genotype archive in a similar way as the SNP genotype data.  The storage 
of these data will be designed into the structure of the database from the outset.   

5. Clinical application.  The archive database will contain significant clinical information, 
although it will initially be designed as a tool for research medical genetics.  We recognize 
the potential for others to extend the database into a powerful clinical tool. 



6. Security.  As a repository of clinical information, the EGA may be required to meet 
certain security and privacy specifications.  We are making contact with the relevant 
organisations regarding these requirements. 

7. Advisory Board.  We are in the process of developing a scientific advisory board and an 
ethics advisory board. 


