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ABSTRACT

IMGT, the international ImMMunoGeneTics database
(http:/fimgt.cines.fr:8104 ), is a high-quality integrated
database specialising in Immunoglobulins (lg), T cell
Receptors (TcR) and Major Histocompatibility
Complex (MHC) molecules of all vertebrate species,
created in 1989 by Marie-Paule Lefranc, Université
Montpellier 1l, CNRS, Montpellier, France (lefranc@
ligm.igh.cnrs.fr). At present, IMGT includes two data-
bases: IMGT/LIGM-DB, a comprehensive database of
Ig and TcR from human and other vertebrates, with
translation for fully annotated sequences, and IMGT/
HLA-DB, a database of the human MHC referred to as
HLA (Human Leucocyte Antigens). The IMGT server
provides a common access to expertized genomic,
proteomic, structural and polymorphic data of Ig and
TcR molecules of all vertebrates. By its high quality
and its easy data distribution, IMGT has important
implications in medical research (repertoire in
autoimmune diseases, AIDS, leukemias, lymphomas),
therapeutic approaches (antibody engineering),
genome diversity and genome evolution studies.
IMGT is freely available at http://imgt.cines.fr:8104 .
The IMGT Index is provided at the IMGT Marie-Paule
page (http://imgt.cines.fr:8104/textes/IMGTindex.html ).

INTRODUCTION

IMGT expert annotations. IMGT is a unique immunogenetics
database for the genome, proteome, structure and polymorphism
data of Ig, TcR and HLA. An ontology has been constructed by
IMGT in order to provide controlled vocabulary and annotation
rules which are indispensable to ensure accuracy, consistency
and coherence in IMGT (2). The IMGT Index is available at
the IMGT Marie-Paule page (http://imgt.cines.fr:8104/textes/
IMGTindex.html ).

IMGT/LIGM-DB ORGANIZATION AND CONTENT

IMGT/LIGM-DB development is mainly based on a relational
model organization. The database is maintained with SYBASE
as relational DBSM (Data Base System Manager). IMGT
closely follows the content of Ig and TcR sequences from
generalist databases and currently contains more than 34 300
nucleic acid sequences of Ig or TcR from 81 vertebrate species,
and translation for fully annotated sequences. IMGT sequences
are identified by the EMBL/GenBank/DDBJ (3-5) accession
number. IMGT standardized keywords for Ig and TcR have
been assigned to all entries. 177 feature labels are necessary to
describe all structural and functional subregions that compose
Ig and TcR sequences, whereas only seven of them are available
in EMBL, GenBank or DDBJ. Annotation of sequences with
these labels constitutes the main part of the expertize. All
IMGT/LIGM-DB information is available through search
criteria described by Lefraret al. (1).

IMGT/HLA-DB ORGANIZATION AND CONTENT
IMGT/HLA-DB is a specialist sequence database for

IMGT, the international ImMunoGeneTics database (1), createdequences of the human major histocompatibility system. It
in 1989 by Marie-Paule Lefranc (Université Montpellier Il, includes the HLA sequences named by the WHO Nomenclature
CNRS, Montpellier, France; lefranc@ligm.igh.cnrs.fr), is a highCommiteee for Factors of the HLA System. The database
quality integrated database specialising in Immunoglobulins (Ig)provides users with online tools and facilities for the retrieval
T cell Receptors (TcR) and Major Histocompatibility Complex and analysis of HLA sequences. These include allele reports,
(MHC) molecules of all vertebrate species (IMGT home pagelignment tools and a detailed database of all source cells. The
at http://imgt.cines.fr:8104 ). IMGT comprises expertly annotate@®nline IMGT/HLA-DB submission tool allows the submission
data and consists at present of two databases: IMGT/LIGM-DB, af both new and confirmatory alleles to the WHO Committee
comprehensive database of Ig and TcR from human and othésr Factors of the HLA system. The latest version (Release 1.4,
vertebrates, with translation for fully annotated sequences, ar@dctober 1999) contains 1015 HLA alleles derived from over
IMGT/HLA-DB, a database of the human MHC referred to ascomponent 2275 EMBL/GenBank/DDBJ sequences and since
HLA (Human Leucocyte Antigens). IMGT distributes high its release in December 1998 the IMGT/HLA-DB website has
quality data with an important increment value added by theeceived over 87 000 hits. The database currently focuses on
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Figure 1. Examples of TcR V-REGION data in the IMGT Repertoire: protein display, 2D representation (Colliers de Perles) and 3D representation.

the human MHC but will be used as a model system to provid®rotein displaysProtein displays are provided, in the IMGT
a specialist database for the MHC sequences of other specieRepertoire, for all the human germline variable regions of Ig and
TcR (12) (Fig. 1), and in IMGT/HLA-DB for the human MHC.

IMGT, AN INTEGRATED DATABASE Polymorphic data

Genome IMGT mutation and allele polymorphism descriptiofhe
IMGT reference sequencd®IGT reference sequences for Ig IMGT unique numbering has allowed a standardized IMGT

; . . ? _description of mutations and the description of allele poly-
and TcR have been defined. T_hey are listed in the germllng orphri)sms and somatic hypermutationspfor the Ig andecyR
gene tables of the IMGT Repertoire (6—12). The IMGT referena{'I '

; ; ; ; : ignments of alleles (13) and tables of alleles (7—11) have
Eiérseuci:gr%/lgslczr;mal for the high quality of IMGT/DNAPLOT been set up for the coding region of the Ig and TcR germline

genes (IMGT Repertoire) and for the human MHC genes

IMGT gene name nomenclatur€he objective is to provide (IMGT/HLA-DB).

immunologists and geneticists with a unique nomenclature per . .
locus which will allow extraction and comparison of data for Probes and RFLPA new section of the IMGT Repertoire,

the complex B and T cell antigen receptor molecules, and thgurrently developed, contains data on probes used for the analysis
MHC, whatever the species. of Ig and TcR gene rearrangements and expressions, and RFLP

(Restriction Fragment Length Polymorphism) studies.

Proteome
. . . . Structural data
IMGT unique numberingA uniform numbering system for Ig

and TcR sequences Of a” species has been estab“shed %9 representations (COI“erS de Perles) a.n.d the IMGT/COI“erS
Marie-Paule Lefranc to facilitate sequence comparison and cros&€ Perles tool.2D graphical representations designated as
referencing between experiments from different laboratorie§olliers de Perles (1,13) are provided for all the human germline
whatever the antigen receptor (Ig or TcR), the chain type or thgariable regions of Ig and TcR (Fig. 1). The most recent 2D repre-
species (1,13,15,16). The IMGT unique numbering hasentations were generated with the IMGT/Colliers de Perles tool,
allowed to redefine the limits of the framework (FR) and developed by Gérard Mennessier (LPM, Montpellier, France).
complementarity determining regions (CDR) of the Ig and TcR

variable domain. Tables of FR-IMGT and CDR-IMGT lengths 3D representationdn order to establish the first common data
are available from the IMGT Repertoire. access to all structural data concerning the Ig and TcR, structural
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data are retrieved from PDB (17,18) and from the literatureand content of IMGT, and quote the IMGT home page URL,

The IMGT unique numbering of the amino acids and thehttp://imgt.cines.fr:8104

IMGT standardization rules have been applied to the PDB files.

3D representations of Ig and TcR V-REGIONs are available fronan CKNOWLEDGEMENTS
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