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IMGT domain of research: the adaptive immune system

Vertebrates % 7
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Description standardisée des domaines, chdines et récepteurs

< IMGT/PROTEIN-DB and IMGT/3Dstructure-DB keywords and labels: 1G complete receptors

w Mammals
IDENTIFICATION Standardized labels for DESCRIPTION
Receptor type Chain type Receptor (1) Chain Domain (2)
|1G-Heavy-Alpha H-ALPHA WH, CH1, CH2, CH3
lgA_Kappa IG-ALPHA_KAPPA
IG-Light-Kappa L-KAPPA W-KAPPA, C-KAPPA
1G-Heavy-Alpha-1 H-ALPHA-1 WH, CH1, CH2, CH3
IgA1_Kappa IG-ALPHA-1_KAPPA
IG-Light-Kappa L-KAPPA W-KAPPA, C-KAPPA
|1G-Heavy-Alpha-2 H-ALPHA-2 WVH, CH1, CHZ, CH3
lgAZ_Kappa IG-ALPHA-2_KAPPA
IG-Light-Kappa L-KAPPA V-KAPPA, C-KAPPA
1G-Heavy-Delta H-DELTA WH, CH1, CH2, CH3
lgD_Kappa IG-DELTA_KAPPA
IG-Light-Kappa L-KAPPA V-KAPPA, C-KAPPA
IG-Heavwy-Epsilon H-EPSILON WH, CH1, CHZ, CH3, CH4
IgE_Kappa IG-EPSILON_KAPPA
IG-Light-Kappa L-KAPPA V-KAPPA, C-KAPFA
|1G-Heavy-Gamma H-GAMMA WH, CH1, CH2, CH3
laG_Kappa 1G-GAMMA_KAPFA
IG-Light-Kappa L-KAPPA W-KAPPA, C-KAPPA
I1G-Heavy-Gamma-1 H-GAMMA-1 WH, CH1, CH2, CH3
1gG1_Kappa 1G-GAMMA-1_KAPPA
IG-Light-Kappa L-KAPPA W-KAPPA, C-KAPPA
IG-Heavy-Gamma-2 H-GAMMA-2 WH, CH1, CH2, CH3
1gG2_Kappa 1G-GAMMA-2_KAPPA
IG-Light-Kappa L-KAPPA V-KAPPA, C-KAPPA
IG-Heavy-Gamma-2-a H-GAMMA-2-4 WH, CH1, CH2, CH3
lgG2a_Kappa IG-GAMMA-2-A_KAPPA
IG-Light-Kappa L-KAPPA V-KAPPA, C-KAPFA
—-Heavy-Lamima-2- -l Al IV A-2-] . B '
1G-H G 2-b H-GAMMA-2-B WH, CH1, CH2, CH3
l0G2b_Kappa 1G-GAMMA-2-B_KAPFA
IG-Light-Kappa L-KAPPA W-KAPPA, C-KAPPA
IG-Heavy-Gamma-2-c H-GAMMA-2-C WH, CH1, CH2, CH3
lgG2c_Kappa 1G-GAMMA-2-C_KAPPA
IG-Light-Kappa L-KAPPA W-KAPPA, C-KAPPA
IG-Heavy-Gamma-3 H-GAMMA-3 WH, CH1, CH2, CH3
1gG3_Kappa 1G-GAMMA-3_KAPPA
IG-Light-Kappa L-KAPPA V-KAPPA, C-KAPPA




Immunoglobuline
membranaire (IGM)

V-DOMAIN Chdine légére
V-J-REGION

V-DOMAIN
V-D-J-REGION

Chdine lourde

receptor T (TR)

http://imgt.cines.fr

Contribution des 2
2 V-DOMAINs

Au site de fixation de l'antigene

Alpha - \ Beta

Gamma Delta

The Immunoglobulin FactsBook, 2001
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Immunoglobulin IgM
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Spacefill 3D representation of an Ig6 Y Yo
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-
ik VH: V-DOMAIN of the immunoglobulin heavy chan
VL V-DOMAIN of the wmmuno globulin ight chain

CHI, CH2, CH3: C-DOMAIN of the immuno globulin heavy chain
CL: C-DOMAIN of the irmunoglobulin hight chain

VH cotresponds to the V-D-J-REEGICH (in green (W), orange (D) of the heavy chain,
VL cottesponds to the V-J-EEGION (in green (V) and yellow (T7) of the hght chain,

The Immunoglobulin FactsBook, 2001



Propriétés structurales et biologiques des IG humains

Print of this table: Lefranc, M.-P. and Lefranc, G, The Immunoglobulin FactsBook, Academic Press, Landan, UK {458 pages), 2001, ISBR:012441351%

Classes and subclasses

Properties
lgM gD 4 u lgE
lgG1 | 1gG2 | 1g9G3 lgG4 lgA1 lgA2

Molecular weight of secreted form (kDa) (1) a50(p) 170-180 | 150 | 150 | 155-166 150 13%%({3)) 1355%%‘; 180

(K2UD5 K202 | K212 | K2y22 | kY32 K42 K20121-2 (K202211-2 K2e2
Chain composition or or or or or or or or or

A2p2)5 262 W12 | A2y22 W23 hayd2 2ol 1-2 m20201-2 W22
Functional valency Sor10 2 2 Zard 2
Structure (2) monamer imb) pentamer (g} | monomer monomer manomer (min) dimer (s) manamer
Interchain disulphide bonds per monomer 1 1 2 ‘ 4 ‘ 11 | 2 2 1
Other chain J chain - - Jehain (16 kDa) 5C secretory component (70 kDa) -

(16 kDa)
Sedimentation coefficient in Svedberg unit (S) 18-20 7 6.5-7.0 7,10,13,15,17 79
Carbohydrate average (%) 10-12 914 23 711 12-13
Adult level range {age 16-60) in serum (g/L) {3} 0.25-3.1 0.03-0.4 2 ‘ >0 ‘8 DD.158-18 | 02 1.4-4.2 0.2-0.5 0.0001-0.0002
Approximate % total 1G in adult serum 10 0.2 45-53 | 11-15 | 0.03-0.06 | 0.015-0.045 11-14 1-4 0.004
Synthetic rate (mg/'kg Weight/day) 13 0.2 3 kK] kK] a2 19-28 3.3-53 0.002
Biological halflife (day) 5-10 0.4 21-24 | 21-24 7-8 21-24 5-7 4-6 1-5
Transplacental transfer 0 2-8 ++ + ++ ++ 0 0 0
Complement activation classical pathway (Clq) it 0 +E + ++t 0 0 0 0
Complement activation alternative pathway 0 0 0 0 1] 0 + 0 0
Binding macrophages and other phagocytic cells (FcyR or FCGR) (4} 0 + i +- 4 +- 0 0 0
Binding to mast cells and basophils (FctR or FCER) 0 0 0 0 0 i 0 0 et
Binding to epithelial poly-1G receptor + 0 0 0 ] 0 et et 0
Reactivity with Staphyloccus protein A 0 0 ++ ++ 1] ++ 0 0 0

IMGT Tutorials, http.//www.imgt.org
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Immunoglobulin (IG) synthesis

http://imgt.cines.fr

150
FUNCTIONAL IG GENES
HEAVY CHAIN \ D J c v J c LIGHT CHAIN
CRTHH- - - B0
39-46 x 23 x 6 34-37 x 5 Kappa

30-33 X 4-5 Lambda
| I
6300 POTENTIAL RECOMBINATIONS 185 +165 POTENTIAL RECOMBINATIONS

N-DIVERSITY
SOMATIC MUTATIONS
x 1000

AN

ABOUT 6.3 x 10° POSSIBILITIES ABOUT 3.5x 10> POSSIBILITIES

N »

A 2 x 1012
DIFFERENT ANTIBODIES

W



Immunoglobulin (IG) synthesis

IMGT-ONTOLOGY
"MoleculeType" "ConfigurationType"
concept concept
V-gene D-gene J-gene C-'QEH'E W-gane genz C-gena
Cenome - EEHHIHEHEHE- - R 0N germine
1 DNA rearrangements 1
- D-.J -gene C-gene W-J- gana - C-gene
W (> 9ONA rearranged
2 Transcription 2
L-‘u"-DLJ-C-sequence L-W-J-C-sequence
" I '—|
Transcriptome = — ¥ mMRNA rearranged

\;I'ranslatlun {or in vitro cDNA)

V-D-J- Osequence
"-..r‘ J-C-sequence
Proteome _
(}Lught Chain protein rearranged
IG-Heavy-Chain

IG (or antibody)

I

Copyright® IMGT the international ImMunoGeneTics information system®, All rights reserved



Sites d'épissage

ACCEPTOR-SPLICE
NAG . NN
T

3' exon

intron

IMGT labels: DONOR-SPLICE
Colored letters in that N GT
figure carrespond to .T.—
splicing frame 1
5' exon
A A
AG GT AGT

ot

G
(Py);oXCAG G
B

Splicing INTRON view

Splicing EXON view

Different splicing types

In IMGT/GENE-DB reference sequences of exons

) in FASTA format
In IMGT/LIGM-DB

flat file for exon translation(1}

Number of "d° nucleotides {3}

added in 5" of the exon | deleted in 3" of the exon

o gr

N@TN N[XXX]

e i g ane | ot g 1 1
- - - XN NN[XXX] - - -

XXX] GT NA_G

Splicing for M exons splicing frame 0 cndu_n_starﬂ 0 0
5] (sfD) itranslation frame 13
- - - XXXIXXX XXX - - -

XXXINN.GT NAG N[XXX]

Other splicing T T splicing frame 2 codon_start? a 5

4

l

DOCN N N[XX X

(st2)

(translation frame 2

IMGT Aide-mémoire, http.//www.imgt.org




Structure des Genes




Genomic DNA in germline configuration

http://imgt.cines.fr

V-GENE

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

tgagagctcc gttcctcacc [atggactgga cctggaggat cctcttcttg gtggcagcag 60
ccacggglaa gaggctccct agtcccagtg atgagaaaga gattgagtcc agtccaggga 120
gatctcatcc acttctgtgt tctctccaga ggggcccact cccaggtgca gctggtgcag 180
tctggggctg aggtgaagaa gcctggggcc tcagtgaagg tctcctgcCaa 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 gtattadtgt gcgagaga tgaaa acccacatcc 480
LEsEle[s[sjdsjtC agaaacccaa gggaggaggc ag
L-PART1 L-PART?2 V-REGION V-RS
5'UTR - SUTR
_ - - V-HEPTAMER
INIT-CODON DONOR ACCEPTOR 1St22YS ZnioaYS V-SPACER
-SPLICE -SPLICE V-NONAMER

IMGT Tutorials, htto.//www.imgt.org



Genomic DNA in germline configuration
D-GENE

>J00256| IGHD7-27*01]|Homo sapiens D-GENE
ccagccgcag ggtttttggSRERGTEREYELS
EREEREia caaaaaccat gctcccececgg ¢

5D-RS D-REGION  3p.RS

5'UTR 3'UTR
5'—<::—.-.—<:% 3

att

5'D-NONAMER 3'D-HEPTAMER
5'D-SPACER 3'D-SPACER
5'D-HEPTAMER 3'D-NONAMER

J-GENE

>J00256] 1IGHJ1*01|Homo sapiens J-GENE

accccgggcet gtgggtttct gt eI eERe e[ e BEoLE gctgaatact

tccagcadq _ogggccagggc accctggtca ccgtctcctec aggtigagtct gctgtactgg
ggatagcggg gagccatgtg tactgggcca agcaagggct ttggcttcag

J-RS J-REGION
5UTR 3UTR
5'—©_. () #} 3'
J-NONAMER J-TRP
J-SPACER 118 PONOR
J-HEPTAMER -SPLICE

http://imgt.cines.fr

60

60
120
170

IMGT Tutorials, http.//www.imgt.org



Sighaux de recombinaison des IGH

IGH (14932.33)

W-RS
V-HEFTAMER W-NONAMER
ACACARACG 1
ACARGAACC 1
CACAGCG 1 TCTARARACC 1
CACRAAG 1 23 GCAGARAACC 1
CACAATE 1 —— TCAGARACC B
CACAGAG 2 ACARCARACC 1
CACACTE 33 ACARARACC 4
ACACAGACC 1
TCAGARACG 1
5'D-RS
5'D-MONAMER 5'D-HEPTAMER
GGATTTTGT 4
GCTTTTTGT 2
GGTTTTTGG 1
CGTTTCTGA 1 GACTGTG 3
GGTTTGARG 2 TACTGTG 2
GETTATTET 3 _ 12 CACGGTG 2
AGATTCTGA 1 CACTGTG 10
GETTTCGEE 2 CACAGTG 5
GGTTTCTGA 3 CACRGTC 1
GGTTTAGAR 1
GGATTCTGA 3

IGHJ

|-R5
J-NOMNAMER J-HEPTAMER
GGTTTTTGT 2 CAATGTG 2
GGTTTGTGT 1 23 CCCTGTG 1
GGTTTCTGT 1 — GACTGTG 1
GTTCTTTET 1 CATTGTG 1
TETTTTTGT 1 CACCETG 1
3'D-RS
3'D-HEPTAMER 3'D-NONAMER
TCAARAACT 1
TCAAAARCC 3
CCAGAAACC 3
cacAccA 1 TCCAAAACT 3
CACAATE 1 12 ACAAAAACC 1
CACCGTGE 2 === TCAGAAAARC 1
CACTGTG 2 TCCCAAAGC 1
CACAGTG 17 ACAGARACC 1
GCAAARACT 2
TCCAAARARCG 1
GCAGCAACC 3




Syntheése d'une chdine lourde mu d'immunoglobuline

IGH 14q32.33

IGHM
IGHY L IGHY IGHD IGHJ I CH1 CH2 CH3 CH4 I
On 123458
— A — - - .
L I |
) A2 A1
ADN non réarrange Réarrangement D-J (A1)
(a) puis
Réarrangement d'unV au D-J (A2)

@ - l 1 Epissaée

L vV DY ‘CH1 CH2 CH3 CH4

{d) l Traduction

WV DJ CH1T CH2 CH3 CH4
(e) l Elimination du peptide signal
WH

IGHM

W DJCH1 CH2 CH3

Chaine lourde mu _
IMGT Tutorials, htto.//www.imgt.org



Commutation de classe IgM-IgG : recombinaison Smu-Sgamma

¥ L IGHYDJ

W
ADN rearrange M

gamma3

=

E IGHM IGHD IGHG3 IGHG1

3

gammai

5
5

Production d'immunoglobuline IgM

Transcription

/ Fpissae

L IGHVDJCH1 CH2 CH3 CH4 k)

ARN messager mu —{ [ELLH IR "
|

Traduction
Elimination du peptide signal

5

VH IGHM

T 1
IGHY DJ CH1 CH2 CH3 CH4

Chaine lourde mu

SWITCH ou commutation de classe: Production d'immunoglobuline IgG

5
ADN réarrangé

5
ARN messager gammar

Chaine lourde gamma1

L IGHV DJ

COMMUTATION DE CLASSE
ou
"SWITCH"
Recombinaison Smu-Sgamma‘

r IGHG
h  CHz2

Smu-Sgammail

:
!

" cHi cH3 ' 3

Transcription
Epissage

L IGHVDJ CH1 h CH2Z CH3 ¥

|
Traduction
Elimination du peptide signal

¢ IGHG1
I T 1
IGHV DJ CH1 h CH2 CH3

WH

IMGT Tutorials, http.//www.imgt.org



Sites de polyadenylation (ou Poly(A))

Poly(A) signal : POLYA_SIGNAL (IMGT label)
Motif conservé : AATAAA

Les signaux de polyadenylation sont localisés en 5’
aval des exons 3'. gDNA
Poly(A) site : POLYA_SITE (IMGT label)
The POLYA_SITE est le site of clivage ou le 5
POLYA_TAIL is rajouté dans TARNm. Il peut étre mRNA
déterminé en comparant ’ADNc et 'ADNGg. before cleavage
_ _ and Poly(A)
La séquence en 5' du site de clivage sur TARNmM
est souvent CA. ,
mRNA 2
Poly(A) queue : POLYA _TAIL (IMGT label) after Poly(A)
Stretch d’adenosine monophosphate en 3’
5!
cDNA

POLYA_SITE
POLYA SIGNAL l Downstream element
AATAAA CA G-T-rich id
AAUAAA CA G-U-rich ¥
POLYA TAIL
AAUAAA|— CAAAAAAAAAAAAAAAA ¥
AATAAA ————CAAAAAAAAAAAAAAAA ¥

Un POLYA_SIGNAL situé en aval de I'exon CH3-
CHS de I' IGHG3 humain est utilisé pour la
transcription des chaines sécrétées.

Un POLYA_SIGNAL situé en aval de I'exon M2
de I' IGHG3 humain est utilisé pour la
transcription des chaines membranaires.

IMGT Aide-mémoire, http.//www.imgt.org



Syntheése d'une chdine lourde mu membranaire (lymphocyte B) et d'une chdine
lourde mu sécrétée (plasmocyte)

Site Poly A Site Poly A

5 L IGHVDJ CH1 CH2 CH3 CH4 CH-5( M1 M2 ¥
ADMN rearrangé 1
Site d'éplssage interme
Transcription
Epissage

/

Synthése d'une chaine lourde mu membranaire

5 LIGHVDJ CH1 CH2 CH3 CH4 MiM2 3 lgh oD lgh
ARN messager d'une AT
membranaire | oly
Traduction

Elimination du peptide signal

IGHY DJ CH1 CHZ CH3 CH4 M1M2 -
Chaine lourde Lymphocyte B - Lymphocyte B
mu membranaire (mature naif) (centrocyte et cellule mémoire)

Transcription
Epissage

Synthése d'une chaine lourde mu sécrétée
5 LIGHVDJ CH1 CH2 CH3 CH4 CHS ¥ Qb
chaine lourde mu secrétée Poly A /7(\?
[ = =
!

Traduction
Elimination du peptide signal

¥

IGHV DJ CH1 CH2 CH3 CH4 CH-S

Chaine lourde mu sécrétée

Plasmocyte

IMGT Tutorials, http.//www.imgt.org
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cDNA r%;(

... -gagga ttcacdatgpg aactggggct ccgctgggtt ttccttgttg cttttttaga 120
aggtgtccag tgt http:/imgt.cines.fr

gtttc agteeede)e

cctggtcacc gtctcctca

3'UTR

’ I I T
5 UTR FRLIMGT !FRZ-IMGTi | FR3-IMGT
c?: fw - c?

L-REGION V-REGION D-REGION JUNCTION J-REGION




