Databases for Structural Immunoinformatics
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Normal adaptive immune responses operate under major histocompatibility complex (MHC) restriction by binding to specific short antigenic peptides and presenting them to appropriate T cell receptors (TcR). The combinatorial complexity of defining allele-specific antigenic peptides for vaccine design has lead to the development of several immunoinformatics resources [1]. Sequence-structure-function information is critical in understanding the principles governing peptide/MHC (pMHC) and TcR/pMHC recognition and binding, leading to successful epitope prediction. Databases for specific information on TcR/pMHC interactions, MPID (http://surya.bic.nus.edu.sg/mpid) [2] and MPID-T (http://surya.bic.nus.edu.sg/mpidt) [3] have been developed with available PDB data and interaction parameters on pMHC and TcR/pMHC complexes, respectively.

Databases are in many cases only the starting point of investigations.  The data in MPID/MPID-T has been applied to understand the physico-chemical basis for antigenic peptide binding by MHC molecules. MPID-T structural characterization of pMHC interaction parameters  has lead to a new classification schema for defining MHC Class I supertypes [4].  Evaluation of this grouping of alleles is currently underway.
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