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http://imgt.cines.fr



T cell receptor (TR)

Membrane IgM T cell receptor

Heavy chain

Light chain

Alpha - Beta

Gamma - Delta

Contribution of the

2 V-DOMAINs 
to the antigen binding siteV-J-REGION

V-J-REGION

V-D-J-REGION

V-DJ-REGION

V-DOMAIN

V-DOMAIN

Immunoglobulin (IG) http://imgt.cines.fr

The Immunoglobulin FactsBook, 2001



Immunoglobulin IgG
http://imgt.cines.fr

IMGT Repertoire, http://imgt.cines.fr
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Immunoglobulin (IG) synthesis
http://imgt.cines.fr
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IMGT®, the international ImMunoGeneTics

information system® http://imgt.cines.fr

Created in 1989 (Université Montpellier II and CNRS)

1) IMGT domains of research: 

Immunogenetics -Immunoinformatics

* Immunoglobulins (IG), T cell receptors (TR), major

histocompatibility complex (MHC) of human and other

vertebrates, 

* Immunoglobulin superfamily IgSF and MhcSF,

* Related proteins of the immune system (RPI)

2) IMGT–ONTOLOGY axioms

3) IMGT-Choreography: Dynamic knowledge management



IMGT-ONTOLOGY five main axioms

to share, reuse and represent knowledge

in immunogenetics

IMGT-ONTOLOGY

IDENTIFICATION

DESCRIPTION

CLASSIFICATION

OBTENTION

http://imgt.cines.fr

NUMEROTATION

Giudicelli and Lefranc, Bioinformatics 1999



"CLASSIFICATION" axiom

group
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gene

http://imgt.cines.fr

« Concepts » « Instances »
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Relations entre Labels

"DESCRIPTION" axiom

http://imgt.cines.fr

PROTOTYPE for a V-GENE



5' 3'

An example of V-GENE

V-INTRON
L-PART1 V-REGIONL-PART2

1st-CYS
23

2nd-CYS
104

DONOR

-SPLICE

ACCEPTOR

-SPLICE

5'UTR 3'UTR

V-HEPTAMER

V-NONAMER

V-SPACER

V-RS

tgagagctcc gttcctcacc atggactgga cctggaggat cctcttcttg gtggcagcag      60

ccacaggtaa gaggctccct agtcccagtg atgagaaaga gattgagtcc agtccaggga 120

gatctcatcc acttctgtgt tctctccaca ggagcccact cccaggtgca gctggtgcag     180

tctggggctg aggtgaagaa gcctggggcc tcagtgaagg tctcctgcaa ggcttctgga     240

tacaccttca ccggctacta tatgcactgg gtgcgacagg cccctggaca agggcttgag     300

tggatgggat ggatcaaccc taacagtggt ggcacaaact atgcacagaa gtttcagggc     360

agggtcacca tgaccaggga cacgtccatc agcacagcct acatggagct gagcaggctg     420

agatctgacg acacggccgt gtattactgt gcgagagaca cagtgtgaaa acccacatcc     480

tgagggtgtc agaaacccaa gggaggaggc ag

>X62106.0|HSVI2|Homo sapiens VI-2 gene for immunoglobulin heavy chain            

aa gaggctccct agtcccagtg atgagaaaga gattgagtcc agtccaggga

gatctcatcc acttctgtgt tctctcca

tgaaa acccacatcc

tgagggtg



5' 3'
5'UTR 3'UTR

An example of D-GENE

D-REGION

5’D-HEPTAMER

5’D-NONAMER

5’D-SPACER

>J00256|IGHD7-27*01|Homo sapiens D-GENE

3’D-NONAMER

3’D-HEPTAMER

3’D-SPACER

ccagccgcag ggtttttggc tgagctgaga accactgtgc taactgggga cacagtgatt 60

ggcagctcta caaaaaccat gctcccccgg g 

c tgagctgaga ac att

ggcagctct

5’D-RS 3’D-RS

http://imgt.cines.fr



5' 3'
5'UTR 3'UTR

An example of J-GENE

>J00256|IGHJ1*01|Homo sapiens J-GENE

J-REGION

J-HEPTAMER

J-NONAMER

J-SPACER
DONOR

-SPLICE

J-TRP
118

accccgggct gtgggtttct gtgcccctgg ctcagggctg actcaccgtg gctgaatact 60

tccagcactg gggccagggc accctggtca ccgtctcctc aggtgagtct gctgtactgg 120

ggatagcggg gagccatgtg tactgggcca agcaagggct ttggcttcag 170 

gcccctgg ctcagggctg act

Heavy chain WGXG (J-TRP)

Light chain FGXG (J-PHE)

J-RS

http://imgt.cines.fr



"NUMEROTATION" axiom

http://imgt.cines.fr

IMGT 
Collier 

de 
Perles



View from above the CDRsSide view of the V-DOMAINs

V-J junctionV-D-J junction

V-DOMAINs:  VH and V-KAPPA
http://imgt.cines.fr

Mouse(Mus musculus) E5.2Fv CDR3-IMGT= Complementarity determining region (105-117)
V-J junction (104-118)
V-D-J junction (104-118)

V-KAPPAVH V-KAPPAVH



JUNCTION

gatttgtgcgaaa gtggtgactgctat actcctgg

3’V-REGION D-REGION 5’J-REGION  

agcatattgtg acaactggttcg

Immunoglobulin V-D-J generation

of sequence diversity

N-REGION

tcctacc

N-REGION

ga

C    A P Y     R     G     D     T    Y D    Y    S    W
tgtgcgcca ggggtgactactattgt gcg cca tac  cgg ggt gac act tat gat tac tcc tgg

http://imgt.cines.fr



IMGT/JunctionAnalysis

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

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

http://imgt.cines.fr





Analysis of several

sequences (in FASTA format)

in a single run

http://imgt.cines.fr
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Selection of ouput

parameters





Case of complementary

reverse sequences

http://imgt.cines.fr
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Score and nucleotide identity



http://imgt.cines.fr



Score and nucleotide identity

and allele identification
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Selection of ouput

parameters
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IMGT/V-QUEST and IMGT/JunctionAnalysis

V-GENE J-GENEJUNCTION

http://imgt.cines.fr


