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IMGT®: the adaptive immune response

http://imgt.cines.fr
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“L B lymphocyte
peptide
T cell receptor (TR) MHC

Trimolecular complex

Based on the IMGT-ONTOLOGY concepts (Lefranc M.-P. Immunome Res. 1, 3, 2005)



IMGT unique numbering U
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V-DOMAIN (IG,TR) C-DOMAIN (IG,TR) G-DOMAIN (MHC)
AND AND AND
V-LIKE-DOMAIN C-LIKE-DOMAIN G-LIKE-DOMAIN
(other than IG,TR) (other than IG,TR) (other than MHC)

£
G-terminus

Immunoglobulin superfamily (IgSF) MHC superfamily (MhcSF)
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V-DOMAIN and C-DOMAIN )

IgG1

-
oy YH: V-DOLIAIN of the snmuno globulin heavy chain
VL: V-DOMAIN of the inemunoglobulin light chan

CHI1, CH2, CH3: C-DOMAIN of the immunoglobulin heavy chain
CL: C-DOMAIN of the iwnnoglobulin ight chain

W VH corresponds to the V-D-J-REGION (in green (V), orange (DI}) of the heavy chain,
: VL cottesponds to the V-J-REGION (in green (V) and yellow (1) of the light chain,

The Immunoglobulin FactsBook, 2001



Immunoglobulin (IG) T cell receptor (TR) o coen

V-DOMAIN
V-J-REGION

V-DOMAIN
V-D-J-REGION

Heavy chain

Contribution of the

2 V-DOMAINs

to the antigen binding site

Alpha -\ Beta

Gamma

COOH

Membrane IgM T cell receptor

The Immunoglobulin FactsBook, 2001



Immunoglobulin IgG 2>
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Immunoglobulin (IG) synthesis
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genomic DNA Vv
(IGH Locus 14q32)

. DOODo- W0 .

rearranged
DNA

MRNA

2 x 102 different IG % §
per individual

IMGT Repertoire, http.//imgt.cines.fr



Junctions of the V-DOMAINSs
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VH V-KAPPA VH V-KAPPA
V-D-J junction V-J junction

Side view View from above

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



Generation of the JUNCTION diversity
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3’'V-REGION N-REGION D-REGION N-REGION
tgtgcgaaaga <) tdoh. tg gtggtgactgctat tcc S))__gat(s
JUNCTION

CcC AP Y R G D TY DY
tgt gcg cca tac cgg ggt gac act tat gat t



IMGT Collier de Perles : Homo sapiens (Human) IGHY 1 V-DOMAIN from 2F5 (PDB: 1ugk _B)
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CDR-IMGT lengths [10.7 .24] 0 o http://imgt.cines.fr
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Lefranc M.-P. et al. Dev. Comp. Immunol., 27, 55-77 (2003)



IMGT Residue@Position contacts v

G Information
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41V -TRP (W) http://imgt.cines.fr
Extended conformation
chain : 1u8k B 1eatd
— 137.12
0.0
Residue local structure
WG Hum Gode 1 Goe 30 Ghan  Doman T 5 P HS 1o S50 357 | [TOt Tl mumber of atomic pa

Info BV 1 E GLU  1usk_B WVH 6 6 0 0 6 0 O contacts

Info — 21V1 L e B O O 17 mem 0 NCo0 Number of non covalent atomic

Info  22v1 T THR  1uBk_B WVH 8 B8 0 0 8 0 o0

Info  23v1 C CYS  1uBk_B WVH 10 10 0 ©0 10 0 O Pol Number of polar atomic pair

Info  39V1 v VAL  1uBk_B WVH 2 2 1 0 1 0 o0 contacts

Info  43v1 R ARG  1uBk_B VH 2 2 1 0 1 0 0 HB Number thydrogen bonds

Info  51v1 E GLU  1uB8k_B VH 2 2 1 0 1 0 o0

Info 52V W TRP  1u8k_B VH 11 1 3 0 8 0O O NP01 Number of non polar atomic pair
’ Info  53v1 L LEU  1uBk_B VH 15 15 1 1 14 0 0O contacts

Info 54V A e LR B ¢ 2 14 e Cov  Number of covalent links (other

Inffo  55W1 | ILE  1uBk_B WH 2 2 1 0 1 0 o0 than chain covalent links)

bfe 781 1 LE fBkB VH [ & 0 0 5 0 O SS Number of disulfide bridges

Inffo 871 v VAL  1uBk_B WVH 11 11 1 0 10 0 O

Info  88W1 v VAL  1uBk_B WH 6 6 2 0 4 0 o0

Info  89V1 L LEU  1uBk_B VH 33 33 1 0 32 0 0

Info  102W1 o TYR  1uBk_B WVH 5 5 0 0 5 0 0

Info  103W1 F PHE  1u8k_B VH 1 18 2 0 16 0 O

Info  104W1 C CYS  1uBk_B WVH 26 26 0 0 26 0 O

Info  105W1 A ALA  1uBk_B WVH 1 1 1 0 0 0 o0

Kaas Q. et al. NAR 32, D208-D210 (2004)



V-DOMAIN e
The 3D structure of a V-DOMAIN (IG or TR) Ptp:/imgtcines i

9 antiparallel beta strands:
ABCC,C"'D,E Fand G

linked by beta turns:
AB, CC’, C"D, DE and EF
and loops:
BC or CDR1-IMGT
C'C” or CDR2-IMGT and
FG or CDR3-IMGT

forming a sandwich of two sheets
[ABED][GFCC'C™].

CG-terminus



IMGT Collier de Perles on two layers

+T—r Collier de perles - Netzcape

Fichier Edition  Afficher  Aller Communicator  Aide
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IMGT Web resources: 8 000 pages HTML

IMGT

Collier
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IMGT
Protein
Display

x02850 ,TRAWS-E*01
REQOD0ES3, TRAWS-E*02

MEE3E1 | TRAWS-E¥02

x02850 ,TRAWE-EF01
REQOOES3, TRAWS-E*02

MBE3E1 | TRAWS-E%02

x02850 ,TRAWS-E*01
AEQO0ESS, TRAWS-E*02

1 2 2 4 3 E ? £ a 10
A 0 5 % T @O L D
GGG CAG TCT GTG ACC CAG CTT GAC AGE CAR

11 1z 1% 14 15 1e 17 18 13 20
¥ F E E AR F ¥ E
GTC GCT GTC TTT GAA GAR GCC COT GTE GAG

21 22 23 2 25 2B 27 23 29 30 1

L R ¢ H ¥ & & 5 W &
CTG AGE TGC ARC TAC TCA TCG TCT GTT TCA

41 42 43 44 45 46 47 48 43 S0

wooT 5 L
TGE TAT GTG CAA TAC CCC AAC CAR GGA CTC

CDR1-IMGT
El a2 33 34 35 3R 37 3 39 40
T L T
GTG TAT ... ... ... . ETE TTE

EDRE-
%1 52 5% 54 55 58 57 5§ 531 B0

o L L k& ¥ L 5 & &
CAG CTT CTC CTG ARG TAT TTA TCA GGA TCC

Muid
Gene .
Information
T ics system®

http://imgt.cines.fr

IMGT
Alignment

mg6361 | TRAVE-6+02 B Of al leles
IggT'EE"EE"EE"EE B E7 63 £3 7O 71 7z ?3 74 75 TE T T 74 &0
¥02850 ,TRAWS-E%01 REC C%G G:T Ggﬂ ngc R%C ngc GgT T;T sgs
REOO0EES, TRAWE-E%02 === === .. ... ... U
WEE361 TRAWE-E%02 - --- L. L. L. B U
g1 82 83 54 94 946 84c 85 86 7 66 89 90 91 92 33 34 35 36 37 3§ 33 100
¥02850 ,TRAWS-E%01 GE‘T G:R T;T REC R§G RET CAR RgT TES:C T;C C]}‘\{C T%G REG RER CEC Ttslﬂ ch C};T R%R ch ch R-{!G G?T
AEO0065S, TRAVE-6+02 S e e e e e e e e -
MO6361 | TRAVE-6%02 B e e S S
101 102 103 104 iﬁicggg_iggriﬁ§
x02850 ,TRAVE-6*01 GEIG T§C T;C TET GCT GTG AGT GA
AEO0065S, TRAVE-6+02 e E I LR S
mg6361 | TRAVE-6+02 e e e e - —ﬁs #o
TRAV FR1-IMGT COR1-IMGT FRZ-IMGT CORZ-TIMGT FR3-IMGT COR3-IMGT
EnE (1-26) (27-38) (39-55) (S6-65) (BE-104) {105-115)
1 10 20 30 40 &0 0 70 80 B84aBC a0 100 110
......... T T T DU DR [ P I DR DI
AEQQO0GES, TRAV1-1 GOSLEQN. FSEVTAVEGAIVOINCTYO TSGEYG. ... .. LEWTNNHDGGAPTFLSY NALDG. . . .. LEETG. . ... .. RFS5FLERSDSYGYLLLOELOMEDSASYFC AWR. . ... ...
AEQQOGES, TRAV]-Z GONIDQ. FTEMTATEGATIWOINCTYO TSGENG. ... .. LEWTONHAGEAPTFLSY NVLDG. . ... LEEEG. . ... .. FFS5FLERSKGYSYLLLEELOMEDSASYLEG AWR. . ... ...
AEO0ORES, TRAVE FDOVED. PSTVASSEGAVVEIFCHNHS WSMAYN. ... .. FFWYLHFPGCAPRLLYE GSE. ... ... BSOAG. ... ... RYNMTYEER.  FSSSLLILOVREEADAAVYYC AWE. .. ... ..
EEO0OBESE, TRAVS ANSVANPEDOVNVAEGHPLTVECTYS WSGNEY. . .. .. LEWIWOYPNRGLOFLLE YITGDHWL. .. WEGSY...... . GFEAEFNESOTSFHLEFPSALVSDSALYEC AVED. ... ...
AENQDGES, TRAVL LAKTTO. FISMDSYEGOEVNITCSHN WIATHOY. . ... ITWYQAFPSOCGERFIIN GYET. . .. .. EVINE. . ... .. VASLF IPANRESSTLSLPRVSLSOTAVYYC LWGD. ... ...
AENQO0GED, TRAVE GEDVEQS. LFLSVREGDSSVINCTYT DSS55TY. . . ... LY¥WYRNEPGAGLOLLTY IFSWMD. ... MEQDOQ....... FLTVLLNFFDFHLSLRIADTOTGOSAIVEC AES. .. .. ...
AEN006ES, TRAVE SOKIEONSEALNIQEGETATLTCHYT WYSPAT. . . ... LOWYRODPGRGPVFLLL IREMEE.... EEREE..... .. RLEVIFDTTLEQSLFHITASOPADSATYLC ALD. ... .. ..
AEO0OBED, TRAVT ENOVEHSPHFLGPOOGOWASMSCTYS WSRENN. ... .. LOWYRONTGHMGPRHLLS MYSAGY. ... ERQEG. . ... .. RLHATLLE. . NGSSLYITAVOPEDSATYFC AVD........
AE0O0GSS, TRAVE-1 ANSVSQHNHHVILSEAASLELGCNYS YGOTVH. . .. .. LEWYVOYPGOHLOLLLE YFSGDPL. .. WEGIE....... GFEAEF IESEFSENLEEPSWOWSDTAETEC AVH. . .... ..
AEQQ0GED, TRAVE-Z AQSVTOLODSHYSVSEGTPYLLECHYS S5YSPS. ... LEWfWOIHPNEGLOLLLE YTS4aTL. .. WEGIN....... GFEAEFEERSETSFHLTEPSAHMSOAAREYFC WWs. . ... ...
AEQQ0GED, TRAVE-3 AQSVTOPDIHITVSEGASLELRCHNYS YGATPY. . .. .. LEWf¥WNSPGOGLAOLLLE YFSGDTL. .. WOQGIE....... GFEAEFERSOSSFNLEEPSVHWSDAREYEC AWG. .. ... ..
AEO0OBED, TRAVE-4 ANSVINLGSHYSYSEGALVLLECNYS SSWEPY. . .. .. LEW¥VOYPNOGLOLLLE ¥TSAATL. .. WEGIN. .... .. GFEAEFEESETSFHLTEPSAHMSDAAEYFC AVS. .. ... ..
02850 , TRAVS-6 ANSVINLOSOVPYFEEAPVELRCNYS S5WSVY. . .. .. LEWEWOYENQGLOLLLE YLSGSTL. .. WESIN..... .. GFEAEFNES(OTSFHLEKPSVHISOTAEYFC AWS. .. ... ..
AEQQ0GED, TRAVE-T TOSVIOLOGHITYSEEAPLELECHYS YSGWPS. . .. .. LEW¥VOYSS0SLOLLLE DLTEATN. .. VEGIR....... GFEAEFERSETSFYLEEPSTHYSDAAREYFC AWGDE. .. ...
L2FENNANECED] TR0 1 NMMSIIOTERATT PSR NNST TIRIE SR TNV h S TRIGTTAVELRNEATHTI Y AME LR TR MRAFANMYREFFTTSRHT FEFTNICTNARSTISATTVR™ AT &



IMGT tools for V-DOMAIN sequences:
1.

I
GIE

IMGT/V-QUEST it e

Alignment for V-GENE

AF402940

SCore

AB2109 IGHY1-3*01

114a

xe2107 Iy I—o 02
Mo9s37 IGHV1-5+%01
LOgslz: IGHV1-46*03
xo2343 IGHV1-46*01

Alignment for .J

AF40 2945
Joo25q IGHI3I*OL1
x86355 IGHJI&*0Z
¥E6355 IGHI3I*0Z

~

1110
957
245
245

HGENE

GTGCAGCTGCTCGAGCAGTCTGGGGCT  GAGGTGAGCALGCCTGGGGCCTCAGTALAGGTTTCCTGCA
[ T E AL EET TR L3 HER . P B e v B s e
Cle BT B e s o e . re— B crer e B ooy e
e e I A e Y11 T eI o T
o O SN - 5 OO S F N B ewewmn e e s
CA.GT. el e e BeTee e vnnenns e F Y B e eewmneemenn
CTTCACGGGGCGGGACGOTITGGACGTCTGGGGCCALGGRACCACGGTCACCGTCTCCTCA

e T /S TR il
0 B 1 O Ty

7 i s T SRR /g G o

V-GENE

—

JUNCTION  J-GENE
Giudicelli et al. Nucleic Acids Res. 32, W435-W440 (2004)



) IMGT/V-QUEST - Mozilla Firefox

|

Fichier  Edition  Affichage  Aller &  Marque-pages  Oukils 7
P, 7
<:Z| - LVP - @I |_| @ |')- http: ik, cines, Fricgi-bing IMGTdnap. v V| D ok “j,
Translation
e —— F E 1 - I ol = T ————-————
1 5 10 15
E W ] L L E 3 &) &) = L W ] F = = 3
input GAG GTG CAG CTG TTG GAG TCG GEE GGL GEC TTG GTR CAG CCT GGE GHe TCC
Mo9geld IGHVI-23*01 ——— m—m —m e e e =T e ——— mm—m —mm e e e e e
______________________________ =
CDR1 - IMGT
20 = 30 35
L E L 3 C b iy 3 &) F T F 3 3 F b
input CTG AGA CTC TCC TGT GCR GZC TCT GFA TTC ACC TTT AGC AGC TTT GCC
T
Me9eel IGHVI-23%01 ——— mm— mmm mmm e mmm mmm mmm e e mmm —m e e =l -
e F E 2 - I jul = T ———————
40 45 =1n]
. 3 w w E 2 I P G K = L D w w 3
input ven wwe ATG AGC TGG GTC CGC CRG GCT CCT GGG AAG GGG CTG GAC TGE GTC TCR
E
M99660 IGHVI-Z3*01 fee ame mm— mm— mm— mmm —mm —mm e = e e = e ——— ———
— e
CDEZ - INGT
55 &l 65 7o
E I 3 = 3 = &) T T T b n = 3 W K
input GAhh ATT AGT GGT AGT GoC GGET ACC RACR TAT TAC GCA GZ TCC GTG RAG
A 5] D
Mo9geld IGHVI-23*01 -CT -——- === === === =-T === —G— === ... ... —=0 === === —l— - ——— ———
L
'l '] " '] '] u (
< ' Giudicelli et al. Nucleic Acids Res. 32, W435-W440 [2004)
| . N [ TR TR il B § | |




IMGT tools for V-DOMAIN sequences: Ve

G

Information

2. IMGT/JunctionAnalysis oo
u y http://imgt.cines.fr
© IMGT/JunctionAnalysis - Mozilla Firefox
Fichier  Edition  Affichage  Aller &  Marque-pages  OQutls 2
A~
Locus IGH Maximum number of mutations :
Species Homo saniens Y-REGION : 2, D-REGION : 4; J-REGION : 2
P P Deletion criterium : Using patterns
IMGTrepertoire link Locus representafion Best D gene choice for a same score  Less mutations
. . Ll Ll
Description of the JUNCTIONs Addition Addition
Click on mutated (Underscored) nuclectid to see the original ongj |c
Input V¥ name V-REGION P Hi D-REGIOH n2 P J-REGIOH J name D name Vmut Dmut JImut Hyge
#1  Z70250 I1GHVZ-26%01 tytgtacy. .. .. tgbtgt i gragoyoctyytac coaaatato ...actttgaccactgy IGHI4*02 IGHDA-13%01 1 2 1 5/15
#2 770257 IGHV3I-7*02 tgtgc&\ o Tu1=N ot 1 S cagotottatgos cgooe ctactggtacttegatetetyy IGHIZ*01 IGHDZ-2#*01 O 2 o 9/11
#3 7706800 IGHV4-31*03 o LOACLACT. .. ... cact ..atgettttgatgtoetgy IGHIZ*O01 IGHD4-17+01 0 ] ] 3/5
#1  FT0R0R IGHV4-39+05 CRFATER 0 e acoattttbogart gt iatt. . ... [elsdetetetn e nie =Y L.atgettttogatatetgy IGHIZ*0Z  IGHD3-3+#01 0 u} o o1z/17
#5 770610 IGHV4-34*09 tgtgogagag. LCOUUag  eeeaan cgatttttggagtggttatt. .. .. cooga ca tgatgottttgatatetgy IGHIZ*02  IGHD3-3#*01 O ] o 9/12
#6 770611 IGHV4-59*01 tgtgogags. . = togtaactatas. toooggogtty .. actggttegaccectygy IGHIS®O02  IGHDA-9+#*01 O 2 0 9/13
#7 770612 IGHV4-53+*01 ctogtac felds ru y s jactactoy IGHT4*02 IGHDE-13+01 0 ] ] 3/ 6
aléti Aléti Délét
#25  F70R14 IGHV4-59+01 Deletlon actatan De e Ion AELEAL. e e zoe e e Ion metactogy IGHI4*0Z IGHDI-16+01 O z o 7/14
#3 770615 IGHV4-59*01 tgtgogagay. ggoty OLARATAYTT. v e e, tttoggas .tactggtacttogatetotyy IGHIJZ*01 IGHDS-24%01 O 2 o 7413
#10 770616 IGHV4-34*01 tgtgogagag. [T [ S [ LAt 1x (= D ttooo ...actggttogaccoctygy  IGHIS*02 IGHD3-16%01 O ] 0 6/8
#11 Z70620 IGHV4-30-4%01 tgtgogagaga T JYYUCyYyAtgYLL. . . .. o .gatgettttgatatetgy IGHIZ*0Z  IGHDI-16%01 1 4 ] 5/5
#1727 FT0R2] IGHV4-39+01 totgo gagaca COACHATELEETN  vvrvrrrrnrrnnnn AT 1T 1L EORCCECE  eaeaas ttgactactogy IGHI4+*02 IGHD3I-16+01 0O 1 0 o1z/z1
#13 770622 IGHV4-39*06 tgtgogagaya t tgooocgotoctgocaasat (LR RN N te (o e o - Y LALOEACT eeaen tttgactactgy IGHI4+03 IGHDI-10%01 0 ] 0 15/28
v
£ >
Terring




The eleven IMGT amino acid classes

according to the physico-chemical properties

http://imgt.cines.fr

wolume' classes ‘Hydropathy' classes
in A Hydrophohic Meutral Hydrophilic
Wery large 169-228 F Wy b
Large 1h2-17 4 | L Iyl k. R
fledium 135-154 Y E L]
=mall 105-117 . F T [ [+]
Yery small G0-90 A, (5 =
Aliphatic 2 ? Basic = =
p 7 i 2 |z
T
L 1 I | 1 |
Lncharged harged LIncharged
Monpolar | Fuolar I

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



©) IMGT/JunctionAnalysis - Mozilla Firefox
Fichier ~ Edition  Affichage  Aller & Marque-pages  Outils 7 M

G

Information
: Thes system®
JUNCTION alighments
http://imgt.cines.f
Click on mutated (underscored) amino acid to see the original one: |:| r
104 105 106 107 108 109 110 111 111,31 1131.2 131.3 111.4 1125 1124 112.3 112, 2 112.1 112 113 114 115 116 117 118 Frame CD]T:‘::;::‘GT MD]I_::::_ar
R | F T
#1 Z70256 tot gta cgt gtt atg cag cgo ctg gta - - - - - - - coo aaa tat cac ttt gac cac tog + 15 Z,438.76
. . - e "R
#2 F70257  tgt goo agg gat o age tot tat goo P P - P Ce - o coo tac Lo tac Tt gat cto tog + 16 Z,256.49
< [ [ r > v
#3 70606 tot gog aga gog act acg cac - - - - - - - - - - . tat got ttt gat gtc tog + 11 1,604.77
C--VT---““ I - BE - N - B
#4 F70608 tgo gta att Lttt goga gtg gt P - P Ce att coo g oo aat got Lt gat ate tog + 18 2,426.75
C--- » Il - - NN - B - B
#5 Z70610 tgt age gat Tttt tog agt oot - P Ce tat too coga cat gat got Lt gat ate tog + 19 2,539.73
c ---- S S
#5 Z70611 tgt aat goo P P - P Ce - e oo gt gac tog Tt gac coo tog + 15 z,072.21
¢ ------ R | IR
#7Y ZT0613  tot . acc too cte ttt gac tac tog + 1z 1,531.71
c --- o I T
#8 70614 tot aat act tat coo cto gac tac tog + 13 1,546.01
¢ ---- -- v s =« v - - HlC
#9 70615 tgt gtk P P - P Ce - tog gas tac Lo tac Tt gat cto tog + 16 2,419.75
¢ ------ Il - [
#10 Z70616  tgt too cac Tog tto gac coo tog + 1z 1,602.8
C-- ---“ N - - B
#11 Z70620 tgt atg e P P - P Ce - e gtt cog gat got Lt gat ate tog + 14 1,932.17
C---- -”- I - -l
#12 FT0621 tgt gat tog - - - - - oo gag ttt gac coo Ctt gac tac tog + 16 2,307.53
NN - - EE c EEEE - BRGNS
v
aamiiaas a3
Terminé

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



Camelidae (camel, llama) antibodies ) -

TICS
http://imgt.cines.fr
IGHGL IGHG2 .
| cH1 H cH2 | L Vv DJ | on v cH2  chz |
o oA :
", ey
"-\.x.\. p -
RMA spli::lngl RMA splicing
L vV DIHCH1 CH2 CH3 L VvV DJHCH2 CH3

- v

% Light chain
Hinge (35aa)

Antibody

Hinge {(11laa)

Heavy gammal Heavy gamma2

19G1 1gG2
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http://imgt.cines.fr

) VH Single-Domain Antibody

Camelus dromedarius (Camel

(1jto_A)

CDR-IMGT lengths [8.8.20]




V-LIKE-DOMAIN Vg

Tics

Homo sapiens Myelin oligodendrocyte glycoprotein (MOG) hitp://imgt.cines fr
CDR-IMGT lengths [9.6.9]

N-glycosylated site N30 (BC loop) is conserved in Rattus norvegicus MOG which has been crystallized (1pkq).
Duprat, E. et al., Recent Res. Develop. Human Genet., 2, 111-136 (2004)



C-DOMAIN and C-LIKE-DOMAIN

The 3D structure of a C-LIKE-DOMAIN (IgSF other than IG or  "wimseres
TR) is similar to that of a C-DOMAIN (1G or TR)

FG [ antiparallel beta strands:
LS A B, C D, E, Fand G

N-termin

BC

4 linked by beta turns:

AB, DE and EF
transversal strand: CD
or loops:
T BC or CDR1-IMGT and

ALY Y forming a sandwich of two sheets
‘ j [ABED][GFC] or [ABE][GFCD]



C-LIKE-DOMAIN Vg

Tics

F C G R3 B http:// imgt.cinés.fr

The distinction between C1 and C2 becomes unnecessary as discussed in Dev. Comp.
Immunol. 29, 185-203 (2005).

Bertrand G. et al., Tissue Antigens, 64, 119-131 (2004)



MHC class | and MHC class ||

The groove is made by two G-DOMAINs that belong

http://imgt.cines.fr

both to the same chain
I-ALPHA
in MHC class |

each one to a different chain
lI-ALPHA and II-BETA
in MHC class Il

G-ALPHA2
[D2]

G-ALPHA1

[D1] [D1]

I-ALPHA

T
|
C-LIKE § ¥ B2M
D3] S ?

II-BETA

o] Target cell
MHC-I




IMGT Colliers de Perles for G-DOMAIN
IMGT pMHC contact sites: MHC class | (1a07)

(B) &Pl il
RO e

50(P) =5 59 B3

(R)
o) Y Yorto ' No
D QoS

70 73

Peptide Contact sites

G-ALPHA1 “*ER 1L c1
2L
3F c4
4G c5
5Y C6
6P Cc8
FRY -

G-ALPHA2 - C10

Disulfide bridge C11-C74 =RV} Cc11
61A and 72A
aa a0 @ 50
22 °®@ Goew @meo @ 51

Can be compared with the ‘IMGT reference pMHC contact sites’ for pMHC-| with 9-aa peptides: 74 structures






IMGT Colliers de Perles for G-DOMAIN

IMGT pMHC contact sites: MHC class Il (1j8h)

ONAONSO
@o 0@'@@900 o2

an B4 aa

http://imgt.cines.fr

Peptide Contact sites

1Y o5 I
2V c2
3K
4Q D
5N G5
6T C6
7L C2D
G-BETA 8 K C10
Disulfide bridge C11-C74 9L Cc11
61A, 61B and 72A (except for H2-AB)
B8 84 8D 77 _ (E)s0
92 (7} ; . 51
250 P LP D Q© '%@@0

Can be compared with the ‘IMGT reference pMHC contact sites’ for pMHC-II and the 9 aa in the groove: 44 structures
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G-DOMAIN and G-LIKE-DOMAIN

Tics sssss 2

The 3D structure of a G-LIKE-DOMAIN (MhcSF other than MHC)  e#/matcines.r
Is similar to that of a G-DOMAIN (MHC)

4 antiparallel beta strands:
A B, CD
linked by beta turns:
AB, BC and CD
(« floor » of the groove or platform)

one long helix
(« wall » of the groove)




G-LIKE-DOMAIN

MICA
(E) (N) (D) (R) (R) (K) g6 0
. @g,,@ QY O QSR ORI 0 LG %,
50 T 59 63 6 70 73 5 S
g
18
@‘B 38 2 %
RONECHENG &7 @
_ _ e (R) © Ol
G-ALPHA1 ®; oﬁ (1) G@'
LIKE NG R O G i )
[D1] Q" @ &7 O
B Kb O Z@E
OO ®PEE" @
9‘! 10 (® (E)
(H) Ol
G-ALPHA2- @ & & £
LIKE i B @ e
D2 (E) P 38 W) 49‘;92
[D2] @%@) (&) (E) '49.3
5’3@0 gﬁa.s
BLO2 O GTELY QLG AR SELATRLAY
GCROSh e ECh o OF ORRURT O HOR TR TS
[D3] am o

Position 54A is characteristics of the G-ALPHA1-LIKE of MHC I-like

Frigoul, A. et al., Recent Res. Develop. Human Genet., 3, 95-145 (2005)



Tnteractions between domains

[D2

d-LIKE-
DOMAIN

ﬁﬂf:

L

2.4448 nm
: . N01AR

-_.’J .q\\: X
= . e
JERE U 2495 nm

02843 nm

%0.3465 ng

114
._. o -
=¢n|?.l-_.

[D1] C-LIKE-DOMAIN

http://imgt.cines.fr

IGHG1

(FC-GAMMA1)

CH2
C-DOMAIN
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IMGT-ONTOLOGY concepts: IMGT Scientific chart

rules

ImmunoGrid Partners

CINECA, Bologna, Italy

University of Queensland, Australia
CNR, Italy

CNRS, France

Technical University of Denmark
Birbeck College, UK

University of Bologna, ltaly

University of Catania, Italy






Information

system®
http://imgt.cines.fr



C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
C11

H2-K1*01
8 residue peptide
(code 1jtr)

IMGT pMHC contact sites

(E) —~F) ~E) ~Q)
51 G@@@‘ () ,@9@13@

50 55 59

http://imgt.cines.fr

o@ a0

(N)
Q]

84 88

oY (L)
g Giﬁ@ ®

77 80

G-ALPHA1

G-ALPHAZ2
88 55 (M)50
02(T)
@ o 9 @ 'ﬁo 0 51
DI ® QA

61

Lefranc et al. Dev. Comp. Immunol. 29, 917-938 (2005)



H2-K1*01
(code 1jtr)
8 residue peptide

Kaas and Lefranc In Silico Biology 2005



