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Outline

1.  IMGT® standards based on IMGT-ONTOLOGY
- classification: gene nomenclature (WHO/IUIS, NCBI)
- description: Antibody Society
- numerotation: IMGT unique numbering

IMGT Colliers de Perles

2. IMGT/V-QUEST 

3. IMGT/JunctionAnalysis

4. IMGT/Collier-de-Perles

http://imgt.cines.fr



Immunoglobulin (IG) synthesis
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IMGT-ONTOLOGY 
axioms and concepts

http://imgt.cines.fr



IMGT-ONTOLOGY seven axioms:

To share, reuse and represent knowledge

in Immunogenetics and Life Sciences

IMGT-ONTOLOGY

CLASSIFICATION

NUMEROTATION

DESCRIPTION

ORIENTATION

LOCALIZATION

Giudicelli and Lefranc, Bioinformatics 1999

IDENTIFICATION OBTENTION

http://imgt.cines.fr



CLASSIFICATION axiom
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CLASSIFICATION axiom

• The IMGT-ONTOLOGY main concepts of classification 
include ‘group’, ‘subgroup’, ‘gene’, ‘allele’.

• They allowed to set up the nomenclature for IG and TR genes
(V, D, J, C genes).

• IMGT gene names were approved by HGNC in 1999 and
entered in GDB, LocusLink and Entrez Gene (NCBI).

• IMGT/GENE-DB is the international reference database for 

IG and TR genes (direct links from Entrez Gene NCBI).

• WHO-IUIS/IMGT 2007 report (Dev. Comp. Immunol., 
Immunogenetics).

http://imgt.cines.fr



V-GENE
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DESCRIPTION axiom

PROTOTYPE for a V-GENE http://imgt.cines.fr
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IMGT/LIGM-DB

IMGT-ONTOLOGY:
277 IMGT labels for sequences

285 IMGT labels for 3D structures

SO (Sequence ontology):
67 IMGT labels

126 667 sequences from 223 species

http://imgt.cines.fr



DESCRIPTION axiom

• The IMGT-ONTOLOGY concepts of description comprise the
standardized IMGT labels and relations.

• The IMGT-ONTOLOGY concepts of description allow to 
describe the IG, TR and MHC sequences and 3D structures, 
whatever the receptor type, the chain type, or the species.

• It is possible to query the IMGT® databases (IMGT/LIGM-DB 
for sequences, IMGT/3Dstructure-DB for 3D structures) with
IMGT labels.

• They are particularly useful to describe IG, TR, and MHC and

their complexes (IG/antigen, TR/pMHC).

• Sequence Ontology (SO) includes IMGT labels.

http://imgt.cines.fr



NUMEROTATION axiom

Lefranc et al. Dev. Comp. Immunol. 27, 55-77 (2003)

IMGT 
Collier 
de 

Perles

CDR-IMGT lengths
[8.10.12]

http://imgt.cines.fr



IMGT Collier de Perles on two layers

CDR-IMGT 
lengths
[8.10.12]

Lefranc et al. Dev. Comp. Immunol. 27, 55-77 (2003)

http://imgt.cines.fr



The eleven IMGT amino acid classes 

according to the physicochemical properties

Pommié et al. J. Mol Recognit. 17, 17-32, 2004

http://imgt.cines.fr



NUMEROTATION axiom

• The IMGT-ONTOLOGY concepts of numerotation
include IMGT unique numbering and IMGT Collier de 
Perles for V-DOMAIN (IG and TR).

• The IMGT-ONTOLOGY concepts of numerotation
allow to bridge the gap between sequences and 3D 
structures.

• They allow to define the CDR-IMGT lengths.

• They have been extended to the C-DOMAIN (IG and
TR) and G-DOMAIN (MHC).

• They are used for mutations, polymorphisms, contact 
analysis, potential immunogenicity evaluation and
paratope definition.

http://imgt.cines.fr



View from above the CDR-IMGT Side view of the V-DOMAIN

V-J junctionV-D-J junction

V-DOMAIN:  VH and V-KAPPA

CDR3-IMGT= Complementarity determining region (105-117)
V-D-J junction (104-118), V-J junction (104-118)

V-KAPPAVH V-KAPPAVH

http://imgt.cines.fr



JUNCTION
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IMGT/JunctionAnalysis: analysis of the IG and TR junctions



Yousfi Monod et al. Bioinformatics 20, i379-i385 (2004)

IMGT/JunctionAnalysis: analysis of the IG and TR junctions

http://imgt.cines.fr



IMGT/JunctionAnalysis: analysis of the IG and TR junctions

Yousfi Monod et al. Bioinformatics 20, i379-i385 (2004)

Pommié et al. J. Mol Recognit. 17, 17-32 (2004)

http://imgt.cines.fr



IMGT/V-QUEST   http://imgt.cines.fr



Analysis by batches of up to 

50 sequences in a single run

IMGT/V-QUEST   Search page



Selection for 

results
displays   

http://imgt.cines.fr

IMGT/V-QUEST Selection for results display
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IMGT/V-QUEST  Advanced parameters
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IMGT/V-QUEST ‘Detailed view’: 
Result summary table



Automatic evaluation

http://imgt.cines.fr

IMGT/V-QUEST ‘Detailed view’: 
Result summary table
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IMGT/V-QUEST ‘Detailed view’: 
Result summary table
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IMGT/V-QUEST ‘Detailed view’: 
Result summary table
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IMGT/V-QUEST ‘Detailed view’: 
Result summary table



Result summary table for an unproductive sequence

http://imgt.cines.fr

IMGT/V-QUEST ‘Detailed view’: 
Result summary table
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IMGT/V-QUEST ‘Detailed view’:  selections 



V-GENE

D-GENE

J-GENE

Score and nucleotide identity

IMGT/V-QUEST ‘Detailed view’: 
1. Alignments for V-, D-, and J-GENE
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IMGT/V-QUEST ‘Detailed view’: 
4. Results of IMGT/JunctionAnalysis 
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IMGT/V-QUEST ‘Detailed view’: 
4. Results of IMGT/JunctionAnalysis
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IMGT/V-QUEST ‘Detailed view’: 
7. V-REGION translation
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Hydropathy (+ : conserved)
Volume        (- : different)
Physicochemical properties (+ : conserved)

IMGT/V-QUEST ‘Detailed view’: 
9. V-REGION mutation table



IMGT Collier de Perles for V-DOMAIN

http://imgt.cines.fr

CDR-IMGT lengths
[8.8.17]

IMGT/V-QUEST ‘Detailed view’: 
12. Link to the IMGT/Collier-de-Perles tool
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IMGT/V-QUEST Advanced parameters: 
Search for insertions and deletions
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IMGT/V-QUEST Advanced parameters: 
Result summary for sequences with insertions
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IMGT/V-QUEST Advanced parameters:
Result summary for sequences with deletions
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Alignments of the 5 sequences with IGHV4-34*01

IMGT/V-QUEST ‘Synthesis view’: 
Summary table
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‘Synthesis view’: 
1. Alignment for V-GENE
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IMGT/V-QUEST ‘Synthesis view’: 
8. Results of IMGT/JunctionAnalysis  




