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IMGT® domain: the adaptive immune response
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When and why was IMGT
created?
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IMGT birth and objectives

IMGT was created in June 1989, following the Human Genome
Meeting HGM, at New Haven, USA.

* Thomas Shows and Ken Kidd, meeting organizers
* Lap Chee Tsui, chromosome 7 responsable
* Claude Boucheix (CD nomenclature)

1. At New Haven, entry of the 16 human T cell receptor gamma
genes (TRG) in the genome database, Genome Databank (GDB).

2. IMGT was created to answer the need to manage the T cell
receptor (TR) and immunoglobulin (IG) genes and to enter them
in the generalist databases.
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Why was IMGT necessary?

1. Unique structure of the immunoglobulin (I6) and T cell
receptor (TR) genes.
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Genomic DNA in germline configuration
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Genomic DNA in germline configuration
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Why was IMGT necessary?

2. Huge diversity of the immunoglobulin and T cell receptor
repertoires.
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Spacefill 3D representation of an Ig6 )
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Immunoglobulin (I6) T cell receptor (TR) o et
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Immunoglobulin (IG) synthesis
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Immunoglobulin (IG) synthesis
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Junctions of the V-DOMAINSs
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Generation of the JUNCTION diversity
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IMGT-ML architecture

Im
M
G
Tics

Information

http://imgt.cines.fr

o5 o

IMGT-ONTOLOGY

/5\

pertise |

Biological ex

Documentation

s
=

‘ =



http://imgt.cines.fr

IMGT-ONTOLOGY five main concepts

to share, reuse and represent knowledge
in immunogenetics

_— T

IDENTIFICATION OBTENTION

CLASSIFICATION | NUMEROTATION

DESCRIPTION

Giudicelli and Lefranc, Bioinformatics 1999




IMGT-ONTOLOGY concepts et relations

http://imgt.cines.fr

DESCRIPTION ﬁ IDENTIFICATION ﬁCLASSIFICATION

Gene labels < »>Gene type < he name
V-GENE Variable IGLV2-11

Chain type
Ig-Light-Lambda

Problems we met:

In many ontologies, no distinction between « concepts » and « instances »
In GO (GeneOntology). only 2 types of réld4ioral <@g d-sirane e &Fpatics 1999
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part_of =

V-R.S5

adjacent n 3 prime to= | V-NONAMER

adjacent m 5 prime to= | VV-HEPTAMER

adjacent in 3 prime to

adjacent in 5 prime to

djacent in 5 prime to

V-NONAMER
name = V-NONAMER
part_of : - -
adjacent in 5 prime to= V-SPACER
mcluded in with same 3 prime= | V-RS
included in with same 3 prime
V-RS
name = V-RS
definition = | recombination signal including V-HEPTAME...
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IMGT Collier de Perles : Homo sapiens (Human) IGHYV _1 V-DOMAIN from 2F5 (FDB: 1ug8k_B)

CDR-IMGT lengths [10.7 .24]




IMGT Web resources: 8 000 pages HTML

IMGT

Collier
de

Perles

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 &
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IMGT/LIGM-DB
IG and TR
(150 vertebrate species)

Information
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IMGT/PhyloGene
IMGT/PRIMER-DB

IG and TR
(11 species)

1
llIIIIllIlIIl"

Genome

IMGT/Genelnfo

/ MGT/LocusVie
—~ GT/GeneSearc
\ MGT/GeneVie

.
.
1]
tll....l' .

IMGT/GENE-DE
IG and TR
human and mouse

IMGT/PROTEIN-DB R

L4
S = = .

IMGT/MHC-DB EREEEEEREE IMGT/3Dstructure-DB BRIl IMGT/StructuralQuery
(HLA and MHC/NHP) IG, TR and MHC

\_ 2D and 3D structures )
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IMGT/V-QUEST

http://imgt.cinesfir

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

GTGCAGCTGCTCGAGCAGTCTGGEECT GAGGTEAGCAAGCCTGEGGCCTCAGTAMAGGTITCC TGO

Efee TTE o B T Ftavacser sat s ioiaon P E L IS B ety
Cle BTl e sy s o 1 S ma— F T TaTo B s
8 W - o Y - 30 A I N B e 1 T
8 W - o S 30 N s N £ .
o W0 - oSN Y -3 N B e omoromm o

CTTCACGGGGCGEGACGCTITGRACGTC TGGGECCAR FEGACCACGGTCACCGTCTCCTCA

Sl e B e e Ry E P L ] o e e e e e T =
il S R L L R ol e e v e B T T T e T e B R e T
A e P T TR e v dmsi i mta wgmin m e T =

V-GENE

—

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



9 IMGT/V-QUEST - Mozilla Firefox

Fichier  Edition  Affichage  Aller &  Marque-pages  Oukils 7
o, -
<:ZI - B - @ (%) @ |-)— htkp: ffimgt. cines. Fr/cgi-bin/ IMGTdnap. jv V| @ ok ||Q, “"Li' Jlimgt.cines.fr
. ~
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 oGo GGR ... GoC TTG GTA CALG CCT GGG GHe TCC
Mo9gel IGHVI-23*01 —_—— m—m —m e e e =T e I i it L T
______________________________ -
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
Ho9eeld IGHVI-23%01 ——— mm— mmm mmm e e mmm mmm e e —mm —m e e m = -
A F E 2 - I . = T ————
40 45 =1n]
. 3 w it B o I P G K = L D w it 3
input ves ew. ATG AGT TGE GTC CGEC CAG GCT CCT GGG ALAG GGG CTGE GAC TGE GTC TCh
E
M99660 IGHVI-Z3*01 fee ame mm— mm— mm— mmm —mm —mm e = e e = e ——— ———
—_ o
CDR2 — INGT
55 =18 g5 o
E I ] = 3 = &) T T T b 4 = 3 WV K
input Ghh ATT AGT GGT AGT GoC GGET ACC ACR ... ... TAT TAC GCL GEC TCC GTG RAG
A 3 D
Mo9gel IGHVI-23*01 -CT - ——- === === === =-T === —G— === ... ... —=0 === === —l— - ——— ———
v
< | >
Applet input [1+

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



) IMGT/V-QUEST - Mozilla Firefox M= N%m
Fichier  Edition  Affichage  a&ller & Marque-pages  Qukils ¢ Gx. —
— Ti s:sl:::m
<E| - LL;* - @ L X @ |')- hkkp: f fimgk. cines. fr fcgi-bin/ IMGTdnap. v V| @ ok |@, | http"j;imgt cines. fr
-
Collier de Perles
input .
(5XE) :
OO, )
& O & W )
B O O @ @ @
o & O & O )
@ @ O © O K O
L) 900 ()
w6 & S0 K
B @ @ @ @ e &
= © @ W @ & @O
Q) © @ cp® @ @ O
B 0@ PG 0O @ O
@ B @ W0 & N O
]
O O E—e-eo—mE & @
5 ¢
P o6 L
AR AR B A A Y
1 2 a J a 4 5 @
41 4z ai 44 43 az 3
< | >
Applet input [1}

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



IMGT/JunctionAnalysis

<]ZI - I_IL - @l @ D= http:ffimgt.cines.Fricgi-bin/ MG Ticka. jv v @ ox |[GL

THANK YOU Im

for using IMGT/JunctionAnalysis l\ézsz

THE )
MNTERMATIONAL TICS

MMUNOGENETICS
MFORMATION SYSTEME

Information
system®

hitp:/imgt.cines.fr

Analysis of the JUNCTIONs

Input V nsme W-REGICH N1l DI-REGICH Mz J-REGICH J natoe
#1 Mez7z24 IGHV7?-4-1+0Z tgtgogagags aga CLCAURAt Yo Tacas . « . . asata 0 s a e tttgactactgy IGHI4+*02
#2 Z47269 IGHV1-69*%06 tgtgogadsa goygogygotaagy ... LoOgaatttttygadtygtt . . . L ... . toatgygt .. adtggrtoogaceceetgy IGHIS*02
Input I nawme Vit Dmut Jout Nioge
#1 Me2724 IGHDS-z4%01 O 2 u] 1/7
#2 Z47269 IGHD3I-3%02 O 2 u] 14721

Translation of the JUNCTIONs

105 107 109 111 111.2 11z .4 112.2 112 114 116 118 CDR3I-INGT
104 106 108 110 111.1 111.3 112.3 11z2.1 113 115 117 frame length
C L 123 E D 5] j9) G T K I F D ¥ )
#1 ME2724 tgh gog aga gas gat age aat ggo tac ama ata Lttt gac tac tgg + 13
C i E o) G i E v E F L E 1) F H G ¥ w F ] F w
#2 Z47Z69 tgrL gog aga Jguy gy ot aag gLe gas TLt thg gag tgg Lttt Cat ggg tac gy LLo gac ooc tgy + 20

Yousfi Monod et al. Bioinformatics, 20, 1379-1385 (2004)



IMGT/JunctionAnalysis

THANK YOU N}m
for using IMGT/JunctionAnalysis uno
THE (:}Eﬂlﬂ
IMMUNOGENETICS Tics

INFORMATION SYSTEME

Information
system(®

http:/ /imgt.cines.fr

Analysis of the JUNCTIONs

Input V nams V-REGION N1 D-REGION N2
#1 MOETEd IGHVT-4-1+#0% tgtgogagaga aga aata
#2 ZA7269 IGHV1-69*06 JgLgcgadgad . lggggggetaagg Logaatttttggagtggtt. ... ... toatgggt
Input J-REGION J nams D nams YVmut Dmut Jmat Ngo
$#1 Me2724 0 ... .. tttgactactagg IGHIA*0Z IGHDE-Z24=01 0O 2 0 157
#2 247269 ... actggttogaccoctgg IGHIS*0Z  IGHD3-3*02 O 2 0 13720
Translation of the JUNCTIONs
105 107 109 111 111.% 112.4 112.2 112 114 118 118
104 1086 108 110 111.1 111.3 112.3 112.1 113 115 117
C & R E D 1 N (e ¥ E I F D ¥ W

#1 MEZYZ4d tgt gog aga gaa gat age aat ggo tac aaa ata ttt gac tac tgg
[ & E [ (e & E i E F L, E W F H = ¥ W F D B W

tgt gog aga Jdog Jgog Jgot aadg ch gaa Lttt ttg gag tog tqt cat ggg tac tgg Lt gac oo togg

#2 ZdT7Ze8

CORI-IMGT
frame 1length
+ 13
+ 20

e TREN"T" T bt B aloawds e acalh s e



%) IMGT/JunctionAnalysis - Mozilla Firefox
Fichier  Edition  Affichage  Allerd  Marque-pages  CQutils 2

i
Ghe

Tics system®
IMGT/JunctionAnalysis Results nitp:/fimgt.cines. I
Locus IGH Maximum number of mutations :
Species Hommo sapiens V—REQON iIQ; D—REGlQN 4 JREGION 2
Deletion criterium : Using patterns
IMGTrepertoire link Locus representation Best D gene choice for a same score : Less mutations
Description of the JUNCTIONs
Click on mutated {underscaored) nuclectid to see the original one
Input ¥V name Y-BEGIOH P H1 D-REGION H2 P J-BEGIOH J name D name Vmut Dmut Jmut Hygc
#1 770256 IGHVZ-26%01  tOUULAacH..... Lot 10 e YrAGEYCCLOYLAC Coasatats ..actttgaccactgy IGHJ470Z IGHDE-13+01 1 Z 1 5/15
#2 F70257 IGHVI-7*02 tgtgogag. [o7e (=X e 1= cagotottatgoe feTe e ctactggtacttogatctotgy IGHTZ*01 IGHD2-2+01 O 2 0 9/11
#3 770606 IGHV4-31%*03  tgtgcgagag. o VORCLECT . e e cact ..atgottttgatgtetgy IGHIZ*01 IGHD4-17+01 O ] 0o 3/s
#4 770808 IGHV4-39+05  tgtge. CRORTEE  eeeas aCgattLLL YR tOUttatt . .. .. CECCOOYa ..atgottttgatatetgy IGHTI*0Z  IGHD3-3+01 0 0 0 1z/17
#5 770610 IGHV4-34*09  totgogagad. LEOUOAT  eee..s cgatthtttyyagtggttatt. .. .. oeoga ca tgatgottttgatatotoy IGHII*0Z  IGHD3-3*01 O 0 0 9/1z2
#5 770611 IGHV4-559+*01  tgtgcgaga.. 7 tgytasctatad, tgecggegtty .. .Ectggttogaccoctgy IGHIS*O0Z  IGHD3-9+01 O z 0 5/13
#7 770613 IGHV4-59*01  totgogagsd. e CRgUAgCh gyt as oteect ....Ctttgactactogy I[GHT4*02 IGHDGE-13*01 O 0 0 4/6
#3 770614 IcHV4-59*01  tgtgogaga. . CEELALAR ereninaeeeens ttoogmyacttat, ..., Tt gactactogy IGHT4#02 IGHD3I-16%*01 O 2 0o 714
#9 770815 IGHV4-559+01  tgtgcgagad. goety OLASANATTT. v er LELCgyRs Lactggtacttogatotetygy IGHIZ*01 IGHDS-24+*01 O z 0 7/13
#10 770616 IGHV4-34*01  totgogagad. BUT  veeeeeeeeeens TEEEOE . v v v veeeeerrrnns ttooe ...actggttogacceetogy [GHIS*02  IGHD3-16%01 0 0 0 &/8
#11 770620 IGHV4-30-4*01 totgogagags BE e gyyyCogyatogtt. .. .. cog .gatgottttgatatetgy IGHIZ*0Z IGHD3-16+01 1 4 0o &/5
#17 770621 IGHV4-39+01  tgtgogagacs CORCOACELALOT vvvvvnnnserrrss (AACIEIE s 11212 14 LORCCCEE  aeeeas ttgactactoy IGHT4*02 IGHD3I-16%01 0 1 0 1z/21
#13 770627 IGHV4-39*06  tgtgogagags  t tgocoogotootgocamaat gtattactat Pyt b eOyOga. e, tatghacy 0 .e... tttgactactogy I[GHT4*03 IGHD3I-10701 0 0 0 15/28

Yousfi Monod et al.

Bioinformatics, 20, 1379-1385 (2004)
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© 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
o Déléti s16ti 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 | 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
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Information
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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
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Pommié et al. J. Mol Recognit. 17, 17-32, 2004
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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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IMGT Residue@Position contacts e

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. etal. NAR 32, D208-D210 (2004)
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H2-K1*01
(code 1jtr)
8 residue peptide

Kaas and Lefranc In Silico Biology 2005
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IMGT unique numbering 1 Yo

http://imgt.cines.fr

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)



V-LIKE-DOMAIN C-LIKE-DOMAIN G-LIKE-DOMAIN

MO FCGR3B MICA

Duprat, E. et al., Recent Res. Develop. Bertrand, G. et al., Tissue Frigoul, A. et al., Recent Res. Develop.
Human Genet., 2, 111-136 (2004) Antigens, 64, 119-131 (2004) Human Genet., 3, 95-145 (2005)
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ImmunoGrid *

The European Virtual Human Immune System Project * *

* *.:

IMGT-ONTOLOGY concepts: IMGT Scientific chart rules
ImmunoGrid modelling of the IS at the molecular level.

IDENTIFICATION: Keywords
IG, TR, MHC nucleotide and amino acid description, 3D structure

DESCRIPTION: Labels
Nucleotide and amino acid sequences and 3D structures

CLASSIFICATION: Nomenclature
Gene and protein names

NUMEROTATION: Numbering

Amino acid positions in sequences, IMGT Colliers de Perles, 3D
structures

ORIENTATION: Genomic orientation
Sequence orientation on chromosome, locus, clone, contig



Who is using IMGT?

Medical research:
allergies

autoimmune diseases

AIDS

leukemias

lymphomas

myelomas

translocations

detection of residual diseases

http://imgt.cines.fr

Biotechnology related to
antibody engineering:
chimeric

humanized

human antibodies

scFv

combinatorial libraries
intrabodies

Veterinary research:
IG and TR repertoire
domestic and farm species
wild species

Comparative and

developmental immunology:
evolution of the adaptive immune
system







Camelidae (camel, llama) antibody synthesis hg()_m
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IMGT Collier de Perles

) VH Single-Domain Antibody

Camelus dromedarius (Camel

(1jto_A)

CDR-IMGT lengths [8.8.20]




ImmunoGrid

The European Virtual Human Immune System Project

Immune system standardized concepts



*

ImmunoGrid (%)
The European Virtual Human Immune System Project ** *
* ¢

ImmunoGrid is a computer model of the Human Immune System
implemented with Grid technologies.

* |t integrates processes at molecular, cellular and organ levels.

* ImmunoGrid is a project funded by the European Commission
under the contract FP6-2004-1ST- 4 N°0280609.

ImmunoGrid:

* simulates immune processes
* complements experimental work

* combines experimental and computational studies to advance our
knowledge of immunology

* supports clinical applications



