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IMGT domain of research: the adaptive immune system
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Immunoglobulin (IG) and T cell receptor (TR) synthesis
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IMGT-ONTOLOGY five main concepts

to share, reuse and represent knowledge
in immunogenetics

IMGT-ONTOLOGY

IDENTIFICATION

DESCRIPTION

CLASSIFICATION

OBTENTION
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NUMEROTATION



Functionality

functional
ORF
pseudogene
productive
unproductive

Species

human
mouse..

Gene

variable
diversity
joining
constant

Configuration

germline
rearranged

Chain type

Ig-Heavy
Ig-Light-Lambda
TcR-Alpha
TcR-Beta...

Structure type

regular
translocated ...

Receptor

IgA
TcR gamma-delta

Molecule type

genomic DNA
cDNA
protein..

"IDENTIFICATION" concept

Specificity

Anti-DNA
Anti-HIV ...
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"CLASSIFICATION" concept
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"DESCRIPTION" concept
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"NUMEROTATION" concept
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IMGT Collier de Perles
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V-DOMAIN 3D representation (TR A6, 1ao7) 
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IMGT-ML schema

IMGTOntologyIMGTOntology

IdentificationIdentification

imgtimgt

NumerotationNumerotation

ObtentionObtention

ClassificationClassification

IMGTDataIMGTData

knowledgeknowledge

seqDataseqData

DescriptionDescription
External schemaExternal schema
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IMGT-ML architecture

XML schemaXML schema
IMGT-ONTOLOGY

Documentation

Information 
system
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Information 
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Informatic answers to the biological problems

� The Web Services

� Allow IMGT components to 
dynamically interact

Web Service
IMGT/LIGM-DB

Web Service
IMGT/V-QUEST

Sequences

Gene names + ref. seq. 

IMGT/LIGM-DB IMGT/V-QUEST

� Use IMGT-ONTOLOGY (and IMGT-ML)

Dynamic
interactions 
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Example of IMGT/V-QUEST results

V-GENE J-GENEJUNCTION
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Web Service
IMGT/LocusView

Diagram of collaboration: Analyse de repertoires

Web Service
IMGT/LIGM-DB

Web Service
IMGT/V-QUEST

Web Service
IMGT/GeneFrequencyGene localization

Web Service
IMGT/GENE-DB
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Example of IMGT/GeneFrequency results
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Diagram of collaboration: Analyse des jonctions

Web Service
IMGT/LIGM-DB

Web Service
IMGT/V-QUEST

Web Service
IMGT/JunctionAnalysis

Web Service
IMGT/GENE-DB
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Example of IMGT/JunctionAnalysis results
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IMGT-Choreography: Expressed IG and TR repertoires



View from above the CDRsSide view

V-J-JUNCTIONV-D-J-JUNCTION

IMGT-Choreography: 3D structures/specificities
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V-DOMAINs (Mus musculus E5.2 Fv)



"OBTENTION" " " " concept

libraries
- genomic
- cDNA
-combinatorial

origin methodology

transgenic
- animal
- plant

PCR

cell, tissue, organ
- PBL
- liver

autoimmune diseases
- autoantibody
- rheumatoid factor

clonal expansion diseases
- leukemia
- lymphoma
- myeloma

hybridoma
- monoclonal antibody
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Immunoinformatics

Tissue
Bioinformatics
databases,and tools

Organism

Cell

Gene

Transcript

Protein

Organelle
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Organ

Population

*interactions host-pathogens

*vaccinology

*immunomodulation…

Gene regulation
Pathways
Networks

Collection of
clinical data

Mathematical and
computational models

Microarrays

Data integration specific to Immunology

3D



Who is using IMGT?

Therapeutic approaches:
immunotherapy, grafts, 
immunomodulation, 
immunosuppression

Medical research:
repertoire in autoimmune
diseases, AIDS, leukemias, 
lymphomas, myelomas, 
translocations, detection of
residual diseases

Veterinary research:
IG and TR repertoire of
domestic and farm

species Genome diversity: 
comparative and
developmental immunology, 
evolution of the adaptive 
immune system

Biotechnology related to
antibody engineering:
chimeric, humanized, 
human antibodies, scFv, 
combinatorial libraries, 

intrabodies
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