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IMGT, the international ImMunoGeneTics 0 Y
information system®

Created in 1989 (Université Montpellier IT and CNRS)
1) IMGT domains of research:

Immunogenetics -Immunoinformatics
* Immunoglobulins (1G), T cell receptors (TR), major

histocompatibility complex (MHC) of human and other
vertebrates,

* Immunoglobulin superfamily IgSF and MhcSF,
* Related proteins of the immune system (RFI)

2) IMGT-ONTOLOGY concepts
3) IMGT-Choreography: Dynamic knowledge management
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IMGT® Web Resources

IMGT Repertoire 8,000 HTML pages
Chromosomal localizations
Locus representations, ...

IMGT Bloc-notes

Interesting links
The IMGT Immunoinformatics page
(databases, tools, resources, ...)

IMGT Education
Tutorials, IMGT Lexique, ...

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



Structural domains

|G and TR MHC
V-DOMAIN C-DOMAIN G-DOMAINS

The adaptive immune system — The biological context



Spacefill 3D representation of an IgG immunoglobulin

WVH: V-DORATN of the immuno globalin heavy chain

YL: V-DOMAIN of the itvvunoglobulin light chain

CH1, CH2, CHX: C-DOMAIN of the immnno globulin heavy chain
CL: C-DOMAIN of the immunoglobulin light chain

VH corresponds to the V-D-J-REEGION (in green (W, orange (DI of the heavy chain,
VL corresponds to the V-J-REGIOHN (in green (V) and yellow (T of the light chain,



Immunoglobulin (IG) T cell receptor (TR)

V-DOMAIN Contribution of the
2 V-DOMAINs
V-J-REGION to the antigen binding site
Alpha - Beta
Gamma - Delta

V-DOMAIN
V-D-J-REGION

Heavy chain
cavy cha V-J-REGION

Membrane IgM T cell receptor

The adaptive immune system — The biological context




V-DOMAINs: VH and V-KAPPA

http://imgt.cines.fr

VH V-KAPPA VH V-KAPPA
V-D-J junction V-J junction

Side view of the V-DOMAINs View from above the CDRs

Mouse(Mus musculus) E5.2Fv CDR3-IMGT= Complementarity determining region (105-117)
V-J junction (104-118)
V-D-J junction (104-118)
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Homo sapiens CEACAM1 [D1] V-LIKE-DOMAIN
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Homo sapiens MPZ [D] V-LIKE-DOMAIN
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Homo sapiens VCAML1 [D1] C-LIKE-DOMAIN
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IMGT/3Dstructure-DB
and
IMGT/StructuralQuery

The international ImMMunoGeneTics information system®
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IMGT/3Dstructure-DB card for: 1u8k ;5*’{-53

IMGT protein name | IMGT receptor description | Type | Ligand(s) | Species oC | Chain ID
2F5 FAB-GAMMA-3_KAPPA IG Homo sapiens (Human) [l [1uSk A luBk B ]
Peptide GP41 | [1uBk C ]
Exparimental technique  X-ray diffraction Rewlution 2.24 PDB release date Q50CT-04
Chain ID lusk_BE
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IMGT domain

description VH
IGHY gene and - : I
allele gnarne IGHV2-5*05 (85.00%), IGHV2-5*06 (85.00%), Allgnment details

IGH] gene and

e IGHI&*01 (B83.33%), IGHIE*02 (B3.33%), Alignment details

V-DOMAIN || 2D representation | Collier de Perles or Collier de Perles on 2 layers
CDR-IMGT lengths | [10.7.24]
Sheet composition | [ABDE][CC" C' F Q]

[ COR1 ] [ CODRZ ]

RITLEKESGP.PLVEPTQTLTLTCSFSGFSLSDFGEVE. . VEHIRQPPCEALEWLAT RYSPSIN . TRLTI TKDTSENQWVV LY
[ CDR3 ]
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TEAF T o e = i



IMGT domain
description

V-DOMAIN || 2D representation | Collier de Perles or Collier de Perles on 2 layers | MGT COI I |e|"S de Perles
CDR-IMGT lengths | [10.7.24]
Sheet composition | [ABDE][CC" C'F G]
[ COR1 [ CDRZ ]
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MTRVSPVDTATYFCAHRRGPTTLFGVPI ARGPVHAMDVW M GI TVTI
‘ IMGT domain |
description =
|G domain sheet composition
e hydrogen bond networks

| 2D representation | Collier de Perles or Colljg#e Perles on 2 layers

Sheet composition |[ABDE][CFG
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IMGT Collier de Perles : Homo sapiens (Human) IGHY 1 V-DOMAIN from 2F5 (PDB: 1ugk_B)

CDR-IMGT lengths [10.7 24]



From IMGT Colliers de Perles or from domain/chain sequence

41V - TRP (W)
Extended conformation
chain : 1u8k B e
- 137.12
0.0
Residue local structure

IMGET Mum  Code 12 Code 32 Chain Comain E_:I:.u_f[_._F{I:E:E:-_;_._I.::.D_T_._.H_E_._r.\i.lz_'.l;':l_._.(;“:n_::-;_._;fa_?-_::_i Tot Total number Of atomi C pair
Info BV 1 E GLU  1uBk_B WH 6 6 0o 0 6 0o 0 contacts
Infg ~ 21v1 L LEU fusk_B VH R 0 0 17 ey NCO Number of non covalent atomic
Info  22w1 T THR  1uBk_B WH 8 B8 o 0o B8 o 0 pair contacts
Info 231 C CYS  1uBk_B WH 10 10 ©o 0 10 0O 0O P0| Number of polar atomic pair
Info  39W1 W VAL 1uBk_B WH 2 =z 1 0 1 0o 0 contacts
Info 431 R ARG 1uBk_B WH 2 2z 1 0 1 0 o0 HB  Number of hydrogen bonds
Info 511 E GLU  1uBk_B WH 2 2 1 0 1 0o 0
Info  52W1 W TRP  1uBk_B WVH 11 11 3 0 B8 0o 0 NPO| Number of non polar atomic pair
Info  53W1 L LELU  1uBk_B WH 1% 15 1 1 14 0 © contacts
Info  54V1 A ALA - fusk_B VH 18 18 4 2 14 0 o0 COV  Number of covalent links (other
Info  55V1 | ILE 1uBk_B VH 2 2 1 0 1 o 0 than chain covalent |ink5)
nfo  78V1 | LE fusk B VH 8§ 5 0 0 5 0 O SS  Number of disulfide bridges
Info BTV W VAL 1uBk_B WH 11 N 1 0 10 0 0O
Info B8V W VAL 1uBk_B WH 6 6 2 0 4 0o 0
Info B9V L LELU  1uB8k_B WH 33 3 1 0 32 0 0
Info 102V Y TYR  1uBk_B VH 5 5 0o 0 5 0o 0
Info 103V F PHE  1usk_B WH 18 18 2 0 16 0 O
Info 104V C CYS  1uBk_B WH 26 26 0O 0O 26 0O O
Info  105V1 A ALA 1uBk_B WH 1 1 1 0 0 0o 0




Collier de perles - Netzcape

Fichier Edtion Afficher  Aller Communicator  Aide
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H2-K1*01
8 residue peptide
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The eleven IMGT amino acid classes according to
the physico-chemical properties
(Pommié et al. J. Mol Recogn. 17:17-32, 2004)
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) IMGT#JunctionAnalysis - Mozilla Firefox

Fichier ~ Edition  Affichage  Aller &  Marque-pages  Oubils 2
1
JUNCTION alignments
Click on mutated (underscored) amino acid to see the original one: | |
104 105 106 107 108 109 110 111 i1ir.1 1ii.2 1311.3 1i11.4 1i2.5 1i2.4 1i12.3 1i2.2 1i2.1 112 113 114 115 116 117 118 Fr SPRISIMET Moleculan
length mass
: 3 BN | N =
#1 270256 Tgt = coo ass tat cac Tttt e cac tog + 15 2,438.76
c B S B
#2 70257 tgo coe e tac toy tac the gat ot tgg + 15 Z,256.49
: . B v
#3 770606 tgt . i . tat got ttt gat gte tog + 11 1,604.77
: . W
#4 F70608 tgt att coo cgg ggg aat oot Lt gat atc Tgg + 15 Z,426.78
: - NN - S - B
#5 270610 tgt tat too coa cat gat oot ttL gat atc tog + 19 2,539.73
: Bl - - - 5
#5 270611 tgt 3 oo gtt gac togy Ach ot el gac coo tog + 15 z,072.21
: SN | I
#7 770613 tge . . acc {fete) BED Gt gac tac Too + 1z 1,531,791
P T e P - o | ) |
#2 Z70614 Tot = v act tat Co cto =1 tac tog + 13 1,546.01
C e i ¥ RS ¥ - Ir - )
#3 70615 Tot tog gas tac tog tac too gat CLo tog + 18 2,419,785
c O e -
#10 770816 togc g . cac T gac coc too + 1z 1,602.8
: . - BN -
#11 Z70620 tgt i oLt o & oot o8 o of gat atoc T + 14 1,932.17
: BN BN BN - b
#12 ZT0621 tot ooy oag LEL e Co ctt gac tac tog + 18 Z,307.53
. - ¢ BN O
v
alioaass 3B
Terming




5, IMGT/JunctionAnalysis - Mozilla Firefox

Fichier  Edition  Affichage  Aller & Marque-pages  Outils 2 e
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HLA-A sequence polymorphism according to the IMGT unique numbering

The eleven IMGT
amino acid classes

Bazic © H.K.R 2
Amide ¢ M0 2
Acidic ¢ O,E 2
Proline © P 2
Tyrosine ¢ % 2
Tryptophn  © W 2
Hydroxyl ¢ 5.7 2
Glycine ¢ G 2
Sulfu- © C.M 2

Phenulaln © F 2

BRURDEOOOEN

Aliphatic © AN I.L 2

HLA-A gene:
212 alleles

Entropy

Frequency

G-ALPHAL1 [D1] domain

1.07
1
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0.4 L]
63 70 I 920
02 17 56 67 73
.05 3 7 12 43
R P VY | T | POV TSR RSOTOTROTY e e e P P =
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1 3 7912 17 43 56 683 6770 73 77 90
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IMGT, the international ImMunoGeneTics information system®
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IMGT, the international immunogenetics information
system®
The IMGT team at Montpellier, France
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