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IMGT® was created to answer the need to manage the immunoglobulin (IG) and T cell 
receptor (TR) related data.

IMGT was created in June 1989, during the Human Genome Meeting HGM 10
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IMGT/V-QUEST and IMGT/JunctionAnalysis

5’ 3'V D J

5’ 3'V J
Rearranged DNA

IGH, TRB, TRD

IGK, IGL, TRA, TRG

IMGT/V-QUEST and IMGT/JunctionAnalysis, part of IMGT®, the 
international ImMunoGeneTics information system®, analyse the IG and 
TR rearranged V-D-J and V-J sequences.

1) identify the V, (D) and J genes and alleles involved in the
rearrangements.
2) provide a detailed and accurate description of the sequences.

Results are according to the IMGT Scientific chart rules, based on the 
IMGT-ONTOLOGY axioms.



IMGT/V-QUEST
compares the user’s sequences with the IMGT reference
sequences (IMGT reference directory: CLASSIFICATION axiom)

displays the nucleotide and protein alignments according to the
IMGT Scientific Chart rules (IMGT labels: DESCRIPTION axiom)

provides an extensive analysis of the mutations (IMGT unique
numbering: NUMEROTATION axiom) 

IMGT/JunctionAnalysis
analyses accurately the junctions of IG and TR rearranged
sequences: identifies IGHD, TRBD and TRDD genes and alleles, N- and P
REGION, "gc“ content, amino acid physicochemical properties, PI, etc.

Giudicelli et al. Nucleic Acids Res 32:435:440 (2004) 
Yousfi Monod et al. Bioinformatics 20:379-385 (2004) 
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Specificities of IMGT/V-QUEST algorithm
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IMGT unique numbering rules 

maintain conserved AA, and therefore 
codons, at the same positions

standardize  the delimitations of FR-IMGT and 
CDR-IMGT

Gaps are inserted in IMGT reference sequences, 
taking into acount the variable lengths of the CDR-
IMGT

IMGT proposes for the first time a standardized description of the V-DOMAIN, 
whatever the antigen receptor, the chain type and the species.

[8.8.15]
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In order to respect the IMGT unique numbering rules:

The IMGT/V-QUEST algorithm is based on a global 
alignment which does not accept any insertion and/or 
deletion

Gaps are integrated into the user sequence, according to 
the IMGT unique numbering, by comparison with a model
sequence of the IMGT reference directory.
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IMGT/V-QUEST web interface (http://imgt.cines.fr)
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IMGT/VQUEST+JCTA QUERY PAGE

Analysis of several
sequences (in 
FASTA format) in 
a single run

Detailed view for each sequence

Selection of output parameters

Synthetic view per allele
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1. “Detailed view” results: Summary

Automatic interpretation



The international ImMunoGeneTics information system®
Founder and director: M.-P. Lefranc, Montpellier, France    http://imgt.cines.fr

2. “Detailed view” results: V,D and J alignments
V-GENE D-GENE

J-GENE

Score and nucleotide identity



The international ImMunoGeneTics information system®
Founder and director: M.-P. Lefranc, Montpellier, France    http://imgt.cines.fr

3. “Detailed view” results: IMGT/JunctionAnalysis
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V-REGION mutation table

Mutation hotspot (motifs and positions in germline V-
REGION) 

4. “Detailed view” results: mutations analysis

V-REGION mutation statistics

V-REGION mutation statistics
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Who are the IMGT/V-QUEST users? 

genome diversity and genome evolution studies of the adaptive 
immune responses
veterinary research (analysis of IG and TR repertoires in farm, wild life 

and model animal species)

1. IG and TR genome diversity and evolution studies

single chain Fragment variable (scFv)
phage displays
combinatorial libraries
chimeric, humanized and human antibodies

2. Biotechnology related to antibody engineering

Comparison of IG and TR from newly sequenced genomes is done versus complete
known loci. For example: non-human primates vs human, rat vs mouse, etc.

Humanization of antibodies based on standardized human FR-IMGT and non-human
CDR-IMGT allows to decrease immunogenicity and to maintain specificity.
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Who are the IMGT/V-QUEST users?

3- Fundamental and medical research

Repertoire analysis of the IG antibody sites and of the TR recognition sites:
in normal situations
in pathological situations (autoimmune diseases, infectious diseases, AIDS, 

leukemias, lymphomas, myelomas)

Diagnostics 
clonalities in leukemias, lymphomas
detection and follow up of residual diseases

Prognostic factor in Chronic Lymphocyte Leukemia (CLL)
“unmutated” IGH V-REGION (identity > 98%): bad prognostic
“mutated” IGH V-REGION (identity < 98%): good prognostic

ERIC, the European Research Initiative on CLL (www.ericll.org) recommands
IMGT/V-QUEST for such studies
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IMGT team

ImmunoGrid
partners

MARIE Network
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The IMGT team at Montpellier, France
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