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ABSTRACT

IMGT/LIGM-DB is the IMGT® comprehensive database
of immunoglobulin (IG) and T cell receptor (TR) nuc-
leotide sequences from human and other vertebrate
species. It was created in 1989 by LIGM, Montpellier,
France and is the oldest and the largest data-
base of IMGT®. IMGT/LIGM-DB includes all germline
(non-rearranged) and rearranged IG and TR genomic
DNA (gDNA) and complementary DNA (cDNA)
sequences published in generalist databases.
IMGT/LIGM-DB allows searches from the Web
interface according to biological and immunogenetic
criteria through five distinct modules depending on
the user interest. For a given entry, nine types of
display are available including the IMGT flat file, the
translation of the coding regions and the analysis
by the IMGT/V-QUEST tool. IMGT/LIGM-DB distrib-
utes expertly annotated sequences. The annotations
hugely enhance the quality and the accuracy of
the distributed detailed information. They include
the sequence identification, the gene and allele
classification, the constitutive and specific motif
description, the codon and amino acid humbering,
and the sequence obtaining information, accord-
ing to the main concepts of IMGT-ONTOLOGY. They
represent the main source of IG and TR gene and
allele knowledge stored in IMGT/GENE-DB and in
the IMGT reference directory. IMGT/LIGM-DB is freely
available at http://imgt.cines.fr.

INTRODUCTION

IMGT/LIGM-DB is the comprehensive IMGT® database of
immunoglobulin (IG) and T cell receptor (TR) nucleotide
sequences from human and other vertebrate species, created
in 1989 by Marie-Paule Lefranc, LIGM, Montpellier, France,
on the Web since July 1995 (1-3). IMGT/LIGM-DB is the first
and the largest database of IMGT?®, the international ImMuno-
GeneTics information system® (4,5). It provides standardized
and detailed immunogenetics annotations.

Owing to the complexity of the IG and TR molecular gen-
etics (6,7) that is unique to the vertebrate genomes, IMGT/
LIGM-DB has to deal with (i) large germline (non-rearranged)
genomic DNA (gDNA) sequences, which may involve a
complete locus from several hundred kilobases to one (or
more) megabase(s); (ii) rearranged gDNA sequences resulting
from the recombination of V (variable), D (diversity) and
J (joining) genes (V-J genes and V-D-J genes); and
(iii) rearranged V-J-C (constant) and V-D-J-C complementary
DNA (cDNA designated as ‘mRNA’ in generalist databases)
sequences. The complexity is further enhanced by the char-
acteristics of the loci and chain types in the different species
(reviewed in the IMGT Repertoire) and by the mechanisms
of diversity such as combinatorial diversity, N diversity,
somatic hypermutation and gene conversion (6,7). Thus, the
detailed sequence annotation is a huge and complex task which
requires the interpretation of DNA rearrangements and
recombination, of sequence polymorphisms, of nucleotide
deletions and insertions at the V-J and V-D-J junctions and,
for IG, of somatic hypermutations (6,7). Annotations rely on
the accuracy and the coherence of IMGT-ONTOLOGY (8),
the first ontology in the field of immunogenetics which
has allowed to set up the rules for standardized sequence
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D AY998750 IMGT/LIGM annotation :
AC AY998750;

DT 25-MAY-2005 (Rel. 200521-3, arrived in LIGM-DB )
DT 04-JUL-2005 (Rel. 200527-1, Last updated, Version 2)

DE Homo sapiens isolate 4H immunoglobulin heavy chain variable region (IGHV1)

DE mRNA, IGHV1-2*04 allele, partial cds.

by annotators; mRNA; HUM; 366 BP.

Im
M

Information

DE mRNA; rearranged configuration; Ig-Heavy; regular; functionality I

Tics

system®

DE productive;|group IGHV; subgroup HV1. |

KW diversity; joining; immunoglobulin.

0s Homo sapiens (human)

©c Catarrhini; Hominidae; Homo.

KW antigen receptor; immunoglobulin superfamily; Ig; Ig-Heavy; variable;

Qe Eukaryota; Metazoa; Chordata; Vertebrata; Mammalia; Eutheria; Primates;

IDENTIFICATION
Nature=mRNA
Configuration=rearranged

RN [1]
RP 1-366
RX PUBMED; 15706403.

RA Stamatopoulos K., Belessi C., Papadaki T., Kalagiakou E.,
RA Douka V., Afendaki S., Saloum R., Parasi A., Anagnostou D.,

RA  Fassas A., Anagnostopoulos A.;

Stavroyianni N.,

Structure=regular
Functionality=productive
Species=Homo sapiens

Chain type=Ig-Heavy

Gene type=variable, diversity, joining

Laoutaris N.,

RT "Immunoglobulin Heavy- And Light-chain Repertoire in Splenic Marginal Zone CLASSIFICATION

RT Lymphoma" ;

RL (er) Mol. Med. (2005) In press Group=IGHV

----- Subgroup=IGHV1, Homo sapiens
FH Key Location/Qualifiers Gene=IGHV1-2

EH Allele=IGHV1-2*04

FT L-V-D-J-C-SEQUENCE| <1..366>

FT /partial

BT /db _xref="taxon:9606" OBTENTION

FT /cell type="B-cell" .

FT /isolate="4H" Tissu_type=spleen from splenic
FT /tissue type="spleen from splenic marginal zone marginal zone lymphoma
FT 1ymphoma" Cell_type=B-cell

FT organism-"Homo sapiens” Isolate=4H

FT  V-D-J-REGION <1..366>

FT /partial

FT /protein id="AAX93843.1"

FT /translation="SGAEVKKPGASVKVSCKASGYTFSGYYIHWVRQAPGQGLEW DESCRIPTION

FT MGWINPNSGGTNYAQKFQGWVTMTRDTSISTVYMELSRLRSDDTAVYYCARGGRI .

FT TIFGVLMGRENWFDPWGQGTLVTVSS" BNt L_V_D'J_,S ERRENCE

T WoREEIeE T Composed region=V-D-J-REGION
FT S Core region=V-REGION

FT /allele="IGHV1-2*04, putative" Subregion=FR1-IMGT

FT /gene="IGHV1-2" Conserved amino acid=1st-CYS
FT /CDR_length="1[8.8.21]" |

FT putative_limit="3"' side"

FT /translation="SGAEVKKPGASVKVSCKASGYTFSGYYIHWVRQAPGQGLEW NUMEROTATION

FT MGWINPNSGGTNYAQKFQGWVTMTRDTSISTVYMELSRLRSDDTAVYYCAR"

FT  FR1-IMGT <1..57 V-REGION CDR lengths=[8.8.21]
FT /partial IMGT numbering for 5' partial FR1-IMGT :
FT [/aa IMGT="7 to 26, AA 10 is missing" AA 7 to 26,AA 10 is missing

FT /translation="SGAEVKKPGASVKVSCKAS"

FT  1st-CYS 46..48

Figure 1. Part of a fully annotated IMGT/LIGM-DB entry according to the IMGT Scientific chart rules (5,9). The corresponding five main concepts of

IMGT-ONTOLOGY (8) have been added on the right-hand side.

identification (9), gene and allele classification (6,7), con-
stitutive and specific motif description, amino acid numbering
(10-13) and sequence obtaining information.

IMGT/LIGM-DB DATA SOURCE AND CONTENT

The unique source of IMGT/LIGM-DB nucleotide sequences
is EMBL (14). Prior to being entered in IMGT/LIGM-DB, IG
and TR sequences must be submitted to EMBL, GenBank or
DDBJ, in order to get a unique accession number which is also

the entry identifier in IMGT/LIGM-DB. Then, EMBL auto-
matically sends the IG and TR sequences (new entries and
updates) to LIGM. Sequences belonging to the human (HUM),
mouse (MUS), primate (PRI), other mammals (MAM)
and vertebrate (VRT) divisions, which are sufficiently reliable,
are managed in IMGT/LIGM-DB, plus IG and TR-related
sequences from synthetic (SYN) and unclassified (UNC).
The sequences from the other EMBL divisions (CON,
GSS, HTG, HTC, STS and EST) are not included. The new
sequences and updates received at LIGM represent >700
sequences a week. In November 2005, IMGT/LIGM-DB



contains 98 800 sequences from 150 vertebrate species. They
comprise germline gDNA, rearranged gDNA, a few germline
cDNA and, for the half of the database content, rearranged
cDNA (or ‘mRNA’). Almost three quarters of the sequences
are from human and mouse.

IMGT/LIGM-DB ANNOTATIONS

At the reception at LIGM, data are checked by LIGM curators
for their relevance. Data are then scanned to store sequences,
bibliographical references and taxonomic data, whereas stand-
ardized IMGT/LIGM-DB keywords are assigned mainly
manually. Based on expert analysis, specific detailed annota-
tions are added in a second step. They follow the concepts of
IMGT-ONTOLOGY (8) and the rules of the IMGT Scientific
chart (9). This allows, for example for the sequence shown in
Figure 1, the precise sequence identification with the charac-
terization of the nature of the molecule, the configuration, the
structure, the functionality, the species, the chain type and the
gene type (IDENTIFICATION concept), the characterization
of the group and subgroup, and the classification of the gene
and allele according to the IMGT nomenclature (CLASSI-
FICATION concept) (15), the description of the constitutive
immunogenetics specific motifs (DESCRIPTION concept),
the codon and amino acid numbering (NUMEROTATION
concept), and the sequence obtaining information (OBTEN-
TION concept, currently in development, with an important
analysis devoted to the biological origin of the sequence, the
clinical specification and the description of used methodo-
logy). Most of the annotations are manually performed with
the help of IMGT® tools, IMGT/V-QUEST (16) and IMGT/
JunctionAnalysis (17). However, a part of human and mouse
cDNA sequences have been automatically annotated by the
internal tool IMGT/Automat (18,19).

IMGT/LIGM-DB SEARCH AND DISPLAY

The IMGT/LIGM-DB data are provided with a user-friendly
interface. The Web interface allows searches according to
immunogenetic-specific criteria and is easy to use without
any knowledge in a computing language. The interface allows
the users to get easily connected from any type of platform
using free browsers. All IMGT/LIGM-DB information is
available through five modules of search: Catalogue, Tax-
onomy and Characteristics, Keywords, Annotation labels
and References. Selection is displayed at the top of the ‘results
of your search’ page, so the users can check their own queries
(20). Users have the possibility to modify their request or to
consult the results. They can (i) add new conditions to increase
or decrease the number of resulting sequences; (ii) view
details: selecting this ‘“View’ option provides a list of resulting
sequences; selection of one sequence in the list offers nine
possibilities: annotations, IMGT flat file, coding regions with
protein translation, catalogue and external references,
sequence in dump format, sequence in FASTA format,
sequence with three reading frames, EMBL flat file, IMGT/
V-QUEST (16); or (iii) search for sequence fragments: select-
ing this ‘Subsequences’ option allows to search for sequence
fragments (subsequences) corresponding to a particular label
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for the resulting sequences (available for fully annotated
sequences) (20).

IMGT/LIGM-DB DISTRIBUTION

IMGT/LIGM-DB flatfiles are available by anonymous FTP
servers at CINES (ftp://ftp.cines.fr/IMGT/), at EBI (ftp:/ftp.
ebi.ac.uk/pub/databases/imgt/), and at IGH (ftp://ftp.igh.cnrs.
fr/pub/IMGT/) and from many SRS (Sequence Retrieval Sys-
tem) sites. IMGT/LIGM-DB can be searched by BLAST or
FASTA on different servers (e.g. CINES, EBI, INFOBIOGEN
and Institut Pasteur). IMGT/LIGM-DB data can also be
retrieved through Web services which are developed and
implemented with Axis (5). For instance, they include the
‘queryKnowledge’ which provides the lists of instances for
the IMGT-ONTOLOGY concepts, and the ‘querySeqData’
which allows the retrieval of any sequence-related data, iden-
tified, classified, described according to the IMGT® concepts,
such as the nucleotide sequence, the description labels, the
literature references, the metadata, etc. The result is then a list
of data entries, in IMGT-ML format, sharing these given
values (5). IMGT/LIGM-DB data are cross-referenced in
the EMBL databank (14), in IMGT/GENE-DB (15) which
allows to link gene entries with the corresponding genomic
reference sequences and with the known expressed cDNAs,
and in IMGT/PRIMER-DB (21) in order to display the
oligonucleotide primers within the sequences.

CONCLUSION AND PERSPECTIVES

IMGT/LIGM-DB manages all published vertebrate IG and
TR nucleotide sequences. Very interestingly and despite the
complexity of these sequences, and their variability in
many species (sequences of 150 species are dealt in IMGT/
LIGM-DB), the detailed annotations are all performed accord-
ing to the concepts of IMGT-ONTOLOGY. The organization
of the concepts has been formalized, with XML Schema, in
IMGT-ML (5). A new IMGT/LIGM-DB interface, available
in 2006, will allow queries according to these concepts and
the retrieval of entries as XML files, in IMGT-ML format.

CITATION

Users of IMGT/LIGM-DB are requested to cite this article in
their publications and to quote the IMGT® home page URL
(http://imgt.cines.fr).
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