1 Executive Summary

The National Institute of Allergy and Infectious Diseases (NIAID), part of the National Institutes of Health (NIH), recently awarded fourteen contracts to fund the Large-Scale Antibody and T Cell Epitope Discovery Program.  This initiative is designed to quickly identify immune epitopes from selected infectious agents.  NIAID will make information on each newly identified epitope freely available to scientists worldwide through the Immune Epitope Database and Analysis Resource (IEDB), currently under development.  On October 13 and14, 2004 representatives of NIAID met in San Diego, California, with a group of investigators from various research institutions to discuss progress and plans for the large scale epitope discovery projects, and for the establishment of the IEDB.  These initiatives will establish detailed maps of immune reactions towards several important complex pathogens, which will foster development of new diagnostic, immune-based therapeutic, and vaccine programs.

The two-day meeting started with a presentation of the IEDB, its objectives, and its planned functionality.  Alessandro Sette and Stephen Wilson of the La Jolla Institute for Allergy and Immunology, San Diego, CA, the prime contractor for the IEDB, discussed the logical design of the database and how epitope data will be represented.  The database will contain intrinsic epitope features - the molecular structure of the epitope, binding affinity for different MHC receptors or antibody molecules, affinity of MHC/epitope complexes for antibodies and TCRs of defined sequence, and the phylogenetic origin and conservation of the epitope structure in related organisms.  The IEDB will also include available 3-D structures of antibody epitopes, antibody/epitope complexes, epitope/MHC and epitope/MHC/TCR complexes.  Other properties, such as antigenicity and immunogenicity, are not intrinsically associated with a given epitope or structure, and are highly context-dependent.  Epitope structure information alone is inadequate to specify antigenicity or immunogenicity in a meaningful way.  Other variables relating to the interaction of such structures with the immune system must also be represented, including the species of the host (or vaccine recipient) in which the response occurs, the dose and route of administration, and the assay utilized to measure responses.  The logical design of the database captures both intrinsic and context-dependent information and is now well advanced.

For populating the database, the IEDB staff has adopted the philosophy that it is not the function or prerogative of the IEDB to decide what is good or bad data.  Rather, it is their job to provide adequate information to allow its scientific users to evaluate the results for themselves.  This policy is consistent with other well established bioinformatics databases, such as PubMed.  Some participants disagreed and believed that data should be screened to insure data consistency and homogeneity.  One possible approach discussed by the participants was to include all data, but specifically flag data generated by widely accepted and validated procedures and methodologies.  Data for the IEDB will come from three primary sources - curated scientific papers and patents, direct data submission from researchers, including the large scale epitope discovery contracts, and other epitope databases who are willing to contribute to this effort.
The IEDB will also host an Epitope Analysis Resource, composed of a variety of tools and methods developed by the scientific community and the IEDB project staff.  These will either be hosted directly on the IEDB website or will be linked from it.  The Analysis Resource will include analysis tools, such as Population Coverage, Conservancy Analysis, and Epitope Visualization, and epitope identification tools for T-cells (MHC binding, TAP transport and proteasomal cleavage predictions) and B-cells (amino acid physico-chemical property scales).
The IEDB presentation was followed by 30 minute presentations by the fourteen Large-Scale Epitope Discovery contractor teams.  The project title and the principal investigators, in the order they presented, are listed at the end of the Executive Summary.

There were several important outcomes to the meeting.  Participants clearly believed that the Epitope Discovery contracts, the IEDB, and the tools hosted in the Analysis Resource have great potential for advancing the development of diagnostics, immune-based therapeutics, and vaccines.  The various project groups expressed their intent to adopt a service orientation, and establish and maintain a collaborative relationship with the scientific community.  The overall program represents a unique opportunity to create a collaborative environment within the various epitope discovery and database teams since the output of these programs will reside in the IEDB.  It is anticipated that the fourteen discovery contractors will generate 40,000 to 50,000 epitope entries during the next five years, which will be made available to the scientific community.

The IEDB team will work with the discovery groups to standardize data transfer formats and protocols.  One of their top priorities is to ensure that the IEDB database schema correctly maps the data fields and data concepts that the discovery groups will be capturing and recording.  The IEDB will accept all data and will not pass judgment on the quality of the data.  Quality assurance of the data itself resides in the individual discovery groups.  The users of the IEDB will be free to filter data in whatever way they feel appropriate.

Several discovery groups are pursuing similar goals with different approaches.  Discussions reinforced that there is no single correct approach and there is intrinsic value in using different approaches.  All epitope data will be made available in the IEDB.

The next meeting of fourteen of the epitope discovery groups and the IEDB contractor team will be November 1 -3, 2005, in Bethesda, MD.
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