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IMGT® domain: the adaptive immune response
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ttacatatac
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gccatggaac
gctaaccgcc
gccgccgtceg
cttcagcccc
gaagtacctg
gaccagcata

ggtgggccac
taaacccacc

cDNA (in databases: mRNAI)

ttcaccatgg
tgtgaggtgc
ctctcctgtg
gctccaggga
tatagagact
tatctgcaaa
tcttgtaatg
gtctcctcag
ccagatggga
agtgtgacct
gatgcctccg
ctagccggca
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ctcttaggtt
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ttatggtttc
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ctcaactcca
cccccgactg
cctcacgtgc
ctcaagtggg
cgtgtccagt
cactgctgcc
cacattccgg
gctggtgacg
gctgcagggg
gcccagccag
ctggaagaag
cacacagaag
catggcggag

ttccttgttg
ggcctggtca
agtacctatg
agtattagta
atctccagag
gacacggctg
agtccctggg
gtcttceccge
gtccagggct
gtgaccgcca
agccagctga
aagcactaca
cctaccccat
tcactgcacc
acactgaccg
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ctgacgtgcc
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ggggacacct
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gtggacggca
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gtagaagtga
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gaaacttccc
ccctgeccgge
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ctccctcaac
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gctgtgccga
ccaagacccc
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tggcacgtgg
tgccecgega
ccttcgetgt
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gcttggcggg
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Spacefill 3D representation of an Ig6 )

YH: V-DOLIAIN of the snmuno globulin heavy chain

VL: V-DOMAIN of the imemunoglobulin light chain

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

 VH corresponds to the V-D-J-REGION (i green (V), orange (DT)) of the heavy chain,
! VL cottesponds to the V-J-REGION (in green (V) and yellow (1) of the light chain,
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Immunoglobulin (IG) synthesis
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Immunoglobulin (IG) synthesis
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Genomic DNA in germline configuration
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V-GENE

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

tgagagctcc gttcctcacc gactgga cctggaggat cctcttcttg gtggcagcag 60
ccacdggltaa gaggctccct agtcccagtg atgagaaaga gattgagtcc agtccaggga 120
gatctcatcc acttctgtgt tctctccdca _ggggcccact cccaggtgca gectggtgcag 180
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Genomic DNA in germline configuration

D-GENE

J-GENE

tgagctgaga acgactgtgc taactgggga cacagtcatt)
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IMGT/V-QUEST
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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)
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s, = ’—htrp—#rmgrcmera imgt.ci
QZI - [_V> - @ I_I @ |*}- hitkp: ffimgt, cines. Frfcgi-bing TMGTdnap. jv#liveet=080ption=hurmanIg V| @ 04 @,

Analyse your Immunoglobulin sequences

Your selection: Human

Your sequences are compared to the Human 1G set from the IMGT/A-QUEST reference directory sets

® Include the analysis of the junction by IMGT/JunctionAnalysis

O Do notinclude the analysis of the junction by IMGT/JunctionAnalysis

Sequence

You may give your sequence a name (optional) :

® Type (or copylpaste) your sequence into the box below :

[*

gaggtgoagotgttggagt cgdgyuyagyet tygtacagootgyyuggt oot gagacto
toctgtgoagoctotgyattoacctttagoayetttgoocatgagot gyt cogocaggot
cotgyyaagyyyotygactyyytotcagaaattaytyytagtyyoggtaccacatattac
goaggotoogtgaagguocggttocaccatctccagyagacaact coaagaatacgotgttt
ctgoasatgaatagootgacagocgaagacacgyecgtatattactghgogaagaggttt o

O Or give the path access to alocal file containing your sequence :

|[ Farcourir... ]

[ Start ][ Clear the form ]

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



£ IMGTN-QUEST - Mozilla Firefox

B=)E3

Fichier

Edition  Affichage  Aller &

Margue-pages  Outils 7

(ﬂil - LL:J - @1 |:| @ |')- http:ffimgt .cines. Fricgi-bin/ IMGTdnap. jv

v] © o [[G,

Sequence compared with the Human IG set from the IMGT reference
directory

= Hyphens (-) show nucleotide identity, dots (.) represent gaps

Alignment for V-GENE

input I SCOre

N99&50 IGHVI-23+01 1z8y - —————————————————— T
JOO23 6 IGHVI-23+02 1263 ——————————————————— T
T29451 IGHVI-23+03 1208 - T
EZ12358 IGHVI-45+03 1128 ———————————~ G T
N99&75 IGHVI-45+01 1128 ———————————~ G T
Alignment for D-GENE

input score GTTTTGGEAGTGETT

953615 IGHDS -5 %02 6] T-———————————-— ATTATACC
13972 | IGHDS-5%01 51 T-———————————-— ATTATACC
97051 IGHDAE-19+01 34 —-A-A-C—————-C-GGTALC

¥13972 IGHDI-9+%01 34 Th——-T—-C————- ATTATALC
JOoo234 IGHDZ-15+01 34 A-A-—-T—————- GGETRAGCTECTACTCC

Alighment for J-GENE

input

86355
JOOZ56
X86355

4

SCcore
IGHIS*02 219
IGHJS*0O1 201
IGHI4*02 177

Applet input [1}

GTTTTGGAGTGGTTATCTGTGGTTCGACCCCTGGGGCCAGGGALCCCTGGTCACCGTCTCCTCAGC TTCCACCAL
.............. POAAC—
.............. —CAAC——— T A

GAGGTGCAGCTGTTGGAGTCGGGGGGA, GO TTGGTAC AGCC TEGGGGGTCCCTEAGAC TC TCC TG TECAGCC TC TG GATTCACC TTTAGCAGCTTTGCC . .. .

____A____
____A____
____A____
——T-&-—Ad
- ARG

|>

£




IMGT/V-QUEST

http://imgt.cines.fr

©) IMGT/V-QUEST - Mozilla Firefox =13
Fichier  Edition  Affichage Aller &  Margue-pages  OQuklls 7

-
Alignment for J-GENE
Closest J-GENEs

SJocore Identity

Jo0z4z IGEJ4+*01 152 94.11% (32/34 nt) | . . .
AF103571 IGEJ4%02 143 91.17%  (31/34 nt) | Score and nucleotide |dent|ty
JOooz242 IGEJZ*01 107 To.41% (27/34 nt) =
270260 IGEJZ*02 107 To.41% (27734 nt)
JOooz242 IGEJZ*01 107 To.41% (27734 nt)
Alignment
LY26T144 cactttoggoeggagggaccagggtggtgatcaaa
JO0242 IGRI4*01 0 mmmmm e E— Y o
AF103571 IGEJ4+*02 e E— Y o
Joo24z IGEJ3*01 00000 —————————— cot-—————- aa----at-—--——-- o]
gvgz2en IGEJ2*02 00 —————— L———cag-—-——--—--- A-C-—-ga-—————--— o]
Joo24z IGEJ2+*01 0000000 —————— L———cag-—-——--—--- A-C-—-ga-—————--— o]

b’
< B
Terming

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



5 IMGTN -QUEST - Mozilla Firefox

Fichier

QE = LL:’ & %1 |:| @ |')- htkp: [ fingt. cines frfcgi-bind IMGETdnap, jv

Edition

Affichage

B=1E

input

N99660
JOO236
T29451
212358
MO9E75

input
MO9S 860
JOO236
T29451
212358
99675

input
MO9S 860
JOO236
Tz29431
212358
Mo9E875

IGHVI-23*01
IGHVI-23*02
IGHVI-23*03
IGHVI—45+*03
IGHVSI-45*01

IGHVI-23*01
IGHVI-23*02
IGHVI-23 %03
IGHVI-45*03
IGHVI-45*01

IGHVSI-23*01
IGHVI-23*02
IGHVI-23*03
IGHVI—-45*03
IGHVSI-45*01

Marque-pages  Oukils 7
v| @ o |[C, || nttp//imgt.cines.fr
Y
Alighment with FR-IMGT and CDR-IMGT delimitations
A e F R 1 - I Jul e T ———————————————
1 5 10 15
FAG GTG CAG CTG TTG GLG TCG GGE GEA ... &2 TTG GTAL CAG CCT GGE GGE TCO
—_——— e e e e ——— __T ______ —_——— e, e e e e e ——
——— e e e e e =T ——— ——— ——— e e e e e e
——— e e e e e =T ———= ——— ——— e e e e e e e
——— ——— == ——— G—— === —-T ——= ——- i Tttt ]
—_—— e e e 3= === ——T ——— ——— ——— e e e e e e
______________________________ }
CDR1 — INGT
20 25 30 35
CTe AGA CTC TCC TGT GCA GOC TCT peed TTC ACC TTT AGC AGC TTT GCC ...
—_———  —,—— e e e e e e e e e e e e =l ———
—_——— e e e e e e e s e e e e e B
—_—— === === === === === === ——= == ——= ——= ——= ——= ——= —l- ——— ..
—_—— = ——— ——— ——— ——— ——— ——— == ——= ——— —= —-=T --T -i- -4k ...
-— - - - ——— ——= ——= ——= - ——= ——— —= —=T -—= -i- AiG- ...
e F E Z - I il z T ———————
40 45 =10
AWTG AGC Toog oTC CGC CAG GCT CCT GGG ARG GGG CTe GAC ToE GTC TCA
b e e e e e e el e e e e e m—— e e
L e e e - ——— __A —_——— e . ——.— __G _________
b e e e e e e el e e e e e m—m e e
-—— =l == = = ——— ——— ——l —mm e —mm ——m e = = T ——-
-——— =l - - ——— ——— ——— ——l = = = ——— ——F === = T ——- o
.

<

Applet input [1}

Giudicelli et al. Nucleic Acids Res. 32,

W435-W440 (2004)
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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)
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Case of complementary
reverse sequences

Im

Tics system®

http://imgt.cines.fr

|

Sequence number 1: test

Complementary reverse sequence comparad with the human |G set from the IMGT reference directory

>test |[(complenentary reverse)
caggtgoagotggtgoagtctggygyagycgtagtecagoctggyaggtocttgagacte
toctgtgoagaggyoggattoactttocagttoctattotatgractgggtocogocaggog
coaggoaagggoctgyaatgygtggogyt tatgtggt ttgatggaact gaaaaatactoct
goagagtoocgtgaagygoegat teaccatctocagagacaat tocaagaacacattg ot
ttgoaaatgaacagooctgagagoogacgacacggotgtgtat tactgtgogagagage ot
gattggttattatggygggacagygytgetetygacgtoctggygocaagygaccacggte
acogboctoctoagacatcgtgatgaccoagtotocctboocaccoctgooctgoatoctgtagga
gacagagtoaccatcacttgoocgygoocagtecagyygyeat tagtagetggttggectggt atc
cagoagaaacoagygaaagooccotaagotoectyatgtatgagyogtctagt ttagaaagt
goggygtococatocaaggt toagoggeagtgyatoogygacagaat toactotocaccatoage
agootgoagoctgatyatttigoagottattactgecaacat tataacacttaccogtac
acttttggoocaggyaaccaage tggagatasaacgt

£

| W
£

Terming

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




IMGT/V-QUEST

3 IMGT/Y-QUEST - Mozilla Firefox | [E
@

Fichier  Edition  Affichage Aller &  Margue-pages  Qukils 7
| || IMGT/¥-QUEST [} MGETjv-QUEST

THANK YOU
for using IMGT/V-QUEST

THE )
MNTERMATIOMNAL T]CS
MRALINOGEMNETICS

MNFOREMATION SYSTEME http://imat.cines fr

Im
M us®
Gene

Information
system®

Links to individual results

Number of analysed sequences: 50

AJZ30234 AJZ30235 AJZ30236 AJZ30237 AJZ30238 AJZ30239 AJZ30240 AJ230241 AJ230242 AJZ30243 AJZ30244
AJZ30245 AJZE0246 AJZ30247 AJZ30248 AJZ20249 AJZ30250 AJZ30251 AJZ30252 AJZ30253 AJZE0254 AJZ30255
AJZ30257 AJZ30258 AJZ30259 AJZ30260 AJZ30261 AJZ30262 AJZ30263 AJ230264 AJ230265 AJZ30266 AJZ30267
AJZ30268 AJZE0268 AJS30270 AJZ3027T AJZ30272 AJZ30272 AJZ30274 AJZ30275 AJZ3027E AJZE0278 AJZ30279
AJZ30280 AJZ30281 AJZ30282 AJZ30283 AJZ30284 AJZ30285

== This release of IMGT/V-QUEST uses IMGT/JunctionAnalysis for the analysis of the JUNCTION

= Hyphens (=) show nucleotide identity. dots () represent gaps

Sequence number 1: AJ230234

Terming




IMGT/V-QUEST

http://imgt.cines.fr
EIIMGT/¥-QUEST - Mozilla Firefox O] =]
File Edit Wew Go Bookmarks Tools  Help @
| | IMGT/¥-QUEST ﬂ' Inversion-complémentation d'une sequenc. .. @
V-REGION mutation statistics L
MNucleotides
IMGT Label |V-REGION |[FR1-IMGT|[CDR1-IMGT [FR2AIMGT |CDR2IMGT [FR3-IMGT [CDR3AMGT
L‘?:I":'u';‘l'}';'e“i"es ‘333 (335) | 78 ‘ % | 51 | a0 ‘ 17 | 21 (23)
[Total | 3638 [ 11 || 3 | 9 || 3 | o | 1@
Mutations  [Silent || 911y | 2 | O | 2 || o | s || o@
[Nonsilent| 27 || 9 || 3 | 7 | 3 I
a=g | 3o | o || o | 2 || o |1 | om
. [u>a | 6 [ 3 || o | 2 || o | 1 | @O
Transitions
|c>t BEERE 1 | 2 || =2 | 2 | om
t=c | 1+ | 1 || o | o | o | o | ©
a>c I | 1 | o | o |1 | 1
[c>a K | o | 1 | o | o | o | ©
a=t | 2 | o | @ | 2 || o | o | @
. t=a | 1+ | o || o | o | o | 1 | 0@
Transversions
[a>c | & [ 2z || o | o | 1 | 3 | o
[c>a K | 1 I | o | o | o | ©
[a>t K | o || @ | 1 E | o | @
[t=g | 1+ | 1 || o | o | o | o | © i

For CDR3-IMGT (and the V-REGION), the number of mutations is shown by comparison with the closest germline V-REGION, up to the
3' end deduced from the junction analysis, and between parentheses, up the 3' end of the complete germline V-REGION.




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/V-QUEST g

Tics
http://imgt.cines.fr
V-REGION mutation table
FR1-IMGT COR1-IMGT FRZ2IMGT CORZ2-IMGT FRE3-IMGT CDOR3I-IMGT
az=c, 21=F -] cHO=3, 330=R -} | g132=3 g182=c, SE1=T {(++) | g1897=c, SEE=T (++) a3d=c, M11=L (+++)
cd=g, L2=3 (++) adl=c, 331=R-) | c133=t, Q45=L (-} c183=1, S61=T {(++) | aZ00=g, KE7=R [+++) | c334=t
th=c, L2=% (++) cH3=1, 331=R -} | a134=t Q45=L (-} c184=1, HEZ=Y (+) c213=t a33dh=g
gf=a, W3i=M (+) c136=1, P46=5 (+) a2 =
1145=qg a140=qg, E47=G (-} g239=c, S80=T (++)
g21=3a g1593=t g2a3=c, ABS=P (-]
g3l=a, Al1=](++) a1a95=t ¥a2=F (+) g2491=3
ca32=1, Al11=1 (++) A164=qg, Ka5=R (+++) t300=3
ca3d=t, Al1=1 (++) g165=a, Ka5=R (+++) c303=t
gEd=c, K20=M (+)
Qi v=c, S26=T (++)




Immunoglobulin (I6) T cell receptor (TR) o et

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

V-J-REGION _ V-DJ-REGION

-
@
O .
o UE

Membrane IgM T cell receptor

COOH

The Immunoglobulin FactsBook, 2001



Junctions of the V-DOMAINSs

http://imgt.cines.fr

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

http://imgt.cines.fr

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



Im

IMGT/JunctionAnalysis G

http://imgt.cines.fr

Information
systenm®

© 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




) IMGT/JunctionAnalysis - Mozilla Firefox M=E3
Fichier  Edition  Affichage  aller & Marque-pages  Oubils 7

<:z| - E} - @ I:I @ |-)- http: fimgt. cines. frjogi-bin IMGTicka, jvliveet=0 v| B ok ||Q, |

http://imgt.cines.fr

|

|Citing IMGTIJunctionAnalysis: Yousfi Monod, M. et al. Biocinformatics 2004, 20 Supplement 1:1379-1385 EMID: 15262823

IMGT/JunctionAnalysis Search page

Species :

Homo sapiens (%

Locus :
® IGH O TRA
O IGK O TRB
O IGL O TRG
O TRD 0
Sequences

@ Type (or copylpaste) required information and nucleotide sequences into the box below :
*MeZ724, IGHV7?-4-1*0zZ, IGHJ4%0Z

TGT GCG AGhAR Ghh GAT AGC AAT GG&C TAC AAL ATA TTT GAC TAC TGG

»Z247269, IGHV1-69%06, IGHJIS*0Z

TGT GCG AGA GGG GGG GCT AAG GTC GAL TTT TTG GAG TGG TTT CAT GGG TLC TGG
TTZ GAC CCC TGG

O Or give the path access to a local file containing your sequences :
| " Farcourir.. l

[ Start ][ Clearthe form ]

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



THANK YOU
for using IMGT/JunctionAnalysis

THE

INTERMATIOMAL
IMMUNOGENETICS
[INFORMATION SYSTEME

Im

hdunn
(}mw
1}cs

Information
system®

http:/ /imgt.cines.fr

Analysis of the JUNCTIONs

Input % name V-REGION N1 D-REZION NZ
#1 MGEZ7E4d IGHVT-4-1=*x02 tgtgogagaga aga .Lagqoaatggotacaa. .. aata
$#2 247269 IGHVl—EQ*DEI tgtgcgagag.lggggggctaagg ...togaatttttggagtggtt. ... . ... toatgggt
Input J-REGION J nams D nams WVnut Dmut Jmuat Ngco
#1 MezZ7Zd ..., tttgactactgg IGHJ4*0Z IGHDS-Z4+01 0 2 a 1/7
#2 247269 .. .actggttogaccoctgg IGHIS*0Z  IGHD3-3*02 0 2 0 13720
Translation of the JUNCTIONs
105 107 109 111 111.2 112.4 112.2 112 114 116
104 106 108 110 111.1 111.73 112.3 112.1 113 115
C & R E D 1 N (e ¥ E I F D

#1 Me2724 tgt gog aga gaa gat age aat ggo
[ & E & (e & E AL E E L E LI E H = ¥ 13 F T
tgt gog aga gop 999 gct aag

#2 ZdTZa9

tas aaa ata LLt gac

qtc Jgaa ttt ttg gag togg Lyt <cat ggg ftac tgg tto gac

118 COR3-IMGT
117 frame length
¥ W
tac tgg + 13
F T
acc Lgg + 20

== IMGT/Tunctiondnalysis Search page
== IMGT/Tunctiondnalysis Dorurnentation

Yousfi Monod et al. Bioinformatics,

20, 1379-1385 (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)



3 IMGT/JunctionAnalysis - Microsoft Internet Explorer |Z||E|
Fichier  Edition  Affichage Faworis  ©utils 7 f

@Précédente < @ < \ﬂ @ _;j /;__\J Rechercher ‘fi:( Farvoris €‘2 [-'\v .x__,\_',_ < _J 3

: Adresse |@ htkp: ffirngt. cines, Fricgi-bind IMGTicta, v Plivret=0 M

WELCOME ! Im
to IMGT/JunctionAnalvsi

Information

THE .
INTERH ATIONAL I iCs system®
IMMTNOGENETICE
INFORMATION SYS3TEMME
httpodiimgt. cine s fr

Citing IMGT/JunctonAnalysis: Vousfi Monod, M. et al. Bioinformatics 2004, 20 Supplement 1:I379-1325 PLAID: 15262823 [MGT Junctiondnalysiz

IMGT/JunctionAnalysis Search page

Species :

Homo sapiens +

Locus :

O IGH ) TRA
O IGK %) TRB

O IGL O TRG

O o MBP 82-102- specific T cell junctions from MS|patients

Sequences

() Type (or copy/pasie) required information and nucleotide sequences inio the boxbelow :
»AB011247, TREVZS*01, TREJ2Z-3*01
CLOtgoCcaycaytaysQyyydyacayatacyoagtatttt

»ABO11245, TREWV=Z5+*01, TREJ1-1*01
CLOtgoCcadcaytatJyyaScay Yyt iCCactgaayctLECtT T

>AEO11242, TREVZ7*01, TREJZ-1+%01

Lot gocayotebly QREcCagyoas Caatgagoagttotoo

| ¥

£ |

£

[ T o TS RRRF TR R, IR RS ) FOu R Yy L

&] 8 Internet




A IMGT/JunctionAnalysis - Microsoft Internet Explorer

J
e

i
¢ Adresse |@ http: gt cines. Frfcgi-bing MG Ticka, v e | ok

Fichier Edition affichage Fawvoris Dkils r

THANK YOU N}m
for using IMGT/JunctionAnalvsis Gx:

Information

THE F I v,
INTERMATION AL 1CS system®

IR OGENETICS
INFORLATION 3¥STELE

httpfimgt. cines

Analysis of the JUNCTIONSs

Input W oname V-REGION M1 D-REGION Nz J-REGION J name D mame Ngco
#1 ALBEO11247 TREWZE*01l tgbgocagoaghb..... ... ae.. == fadu fu fu fu 1 [ 8 .. .acagatacgocagtatttt TREJZ-3*01 TREEDZ*01 070
#2 ABO11lZ45 TREVZS*0l tgbgooagcadt.. ... at gogacagggggc o ota} s e .cactgaagcocttoottt TREJL-1+01 TREDL*01 1745
#3 ABE011249 TREEVZ7F0l COLOCCaUCa s s e e =as COL &« ACTEa e a s nn s n s [ o] = R acaatgagocagttcocttc TREJZ-1%01 TREEDZ*01 376

Translation of the JUNCTIONSs

105 1o7 109 111 113 115 117 CDR3-IMGT
104 106 1o 110 112 114 116 1l1s frame length
c N a3 a3 a3 =3 =) T I T Q T F
#1 ABO011=247 tgt gocc agc adgt agc ogd oo aca gat acg cagy tat LTLt + 11
C Y a3 ] hul & Q & o ] T E o F F
#= ABO011z245 tgt goc agc agt atg gga cag Jggg Jgct tocc act gaa goct tto tht + 13
C Fiy a3 ] z L z o) n E u} F F
#3 ABEO11249 ©gt gcc agc LoL gga ota Jggc aac aat gag cag Ltc LTLc + 11

= IMSTdunsiionsnalysis Search page MBP 82-102- specific T cell junctions from MS |patients

= IWGT TunctionAnalysis Documentation

IMGT Home page | [IWMGT Repertoire (TG and TE) | IWMGT Repertoire (WHC | IWGT Repertoire (RPT | IWGT Indesx | IMGT Scientific chart | IWMGT Education

Software material and data coming from IMGT server may be used for academic research only, provided that it is referred to IMGT, and cited as "IIMGT, the
international ImbIunoZeneTics information system® httpofimet cines £t (founder and director: Marie-Paule Lefranc, Montpellier, France)." References to cite:
Lefranc, Wl -P. et al, Mucleic Acids Eesearch, 27, 209212 (19954 Cover of MAR, Ruiz M. et al, Mucleic Acids Research, 28, 219-221 ¢20007; Lefranc, W -F
Hucleic & cids Research, 29, 207209 (20017, Lefranc, M .-FP., Hucleic & cids Fes., 31, 307-310 7200357, Lefranc, W.-P. et al., B2 5ilico Biol., 5, 0006 (2004 [Epuab], 5,

SA-60 (2005, Lefratnc, I -F. et al, Mucleic Acids Res., 33, DA93-T0A97 (2005 Full text.
For any other use please contact Marie-Paule Lefranc lefrancidliomdigh. crors fr.

-
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©) 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



Tics
http://imgt.cines.fr

V-DOMAINSs )

VH V-KAPPA VH  V-KAPPA

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)



IMGT Collier de Perles

http://imgt.cines.fr
CDR3-IMGT
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WELCOME !
to IMGT/3Dstructure-DB

Information
system®

THE

INTERMATIOMAL
INEAUNSGENETICS
CDR2-THGT INFORMATION 3YSTEME

http: gt cines fr

!

s N, ' TRA
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IMGT Collier de Perles : Homo sapiens (Human) IGHY 1 V-DOMAIN from 2F5 (PDB: 1ugk _B)
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Contact analysis e

Information

Tics system®
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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MHC class I IMGT contact sites
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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



IMG T/3Dstructure-DBE card - Microsoft Internet Explorer
Fichisr  ** | Adresse a ik

THANK YOU Im
for using IMGT /3Dstructure-DB M

T Tics

IMNTERMATIOMNAL
IMMUNOGEMETICS
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Information
system®

htip: ffimgt.cines. fr

IMGT/3Dstructure-DB card for : 1bx2

IMGT protein name IMGT receptor type IMGT receptor description Ligand(s) Species CC Chain ID B |
HLA-DR2 MHC MHC-II-ALPHA_BETA, Homo sgpens (Human) [1bx2 albwz B]
MHC MHC-TT-aLPHAS_BETA Hopo sgoiens (HUman) [1bx2 Dibxz E]
Peptide . . . . Homo sgpiens (Human) [1bx2 C]
- Myelin basic protein MBP peptide 117-230 (PO2636) -
Peptide Homo sgpiens (Human) [1bx2 F]
Glhucid ) [1b=2 1]
M-acety -D-Glucosamine
Glucid [1bx2 2]
Experimental technique X-ray diffraction Resolution {in angstrom) =.60 FDE releaze date  z22-DEC-gg
Chain Contact 30 visualization _— — s e Printable
details analysis Jmol or QuickPDBE IMGT file E,.\ I ncFrP%rISPR AL L AI.EIQEJ.LmkFI \ card

O-ALr T1IA (IVIT] Lldoo 11)

with MBP peptide 117-230

IMGT/3Dstructure-DB Domain contacts

Dwarnain Chain Darmain Chiain

Contacts of |G .ALPHA 1bx2_A| """ |(Ligand) 1bx2_c

Atom contact types Atom contact categories
[ Mon covalent [ covalent [ ieB) Backbonebackbone
Polar [ Disulfide [ (s5) side chain/side chain
Hydrogen bond [ ips) Backbone/side chain
] Mon polar [ =k side chain/backbone
Chack. all Chack. all
Unicheck. all Uncheck all

Contacts summary:




IMGT/3Dstructure-DB card - Microsoft Internet Explorer
Fichier ¥ ! Adresse @ kt

IMGT/3Dstructure-DB Domain contacts

Damain

Chain Diornain Chain

Contacts of |G ALPHA 1bx2_A| " |(Ligand) 1bx2_c

Atom contact types

[ Mon covalent [ Caovalert
Palar [ pisulfide
Hydrogen bond
[ man polar
Check al
Uncheck, all
Contacts summary:
Residue  Mumber of residues Atorn contacts
contacts

Total From 1 From2 Total Polar Hydrogen
43 34 20 14 360 58 9

Residue@Position contacts:

Click 'R@P' for IMGT,/ 3Dstructure-DB Residue@Position contacts

Atom contact cateqories

[0 ee) Backhone/backhone
[ (55) Side chain/side chain
[ (es) Backbone/side chain
[ (sB) Side chain/backbone

Check all
Uncheck. all

Im

Tics system®

nttp://imgt.cines.fr

Contacts of G-ALPHA (MHC class Il)
with MBP peptide 117-230

Order Order

IMGT Murm Residue  Domain  Chain IMGT Murm Residue Dornain  Chain
R@P 7 GLM Q G-ALPHA 1hx2_A RE@EP 6 HIS H 1hx2_C
R@F 7 GLN Q G-ALPHA 1bx2_4 RGP 7 FHE F 1h2_C
REF 7 GLM Q G-ALPHA b2 4 REFP 8 FHE F bz C
R@P 9 GLU E G-ALPHA 1hx2_4 R@EP 8 PHE F 1hx2_C
R@F 9 GLU E G-ALPHA 1bx2_4 R@P 10 ASH N 1bx2_C
REF 24 PHE F G-ALPHA 1be2 & REFP 7 FHE F bz C
R@P 26 PHE F G-ALPHA 1bw2 A R@F S5 WaL v 1hxz
R@F 26 PHE F G-ALPHA 1bx2 & RE@P 6 HIS H 12 C
REF 26 PHE F G-ALPHA 1be2 & REFP 7 FHE F bz C
R@F 34 PHE F G-ALPHA 1hx2_4 REP 5 VAL 1h2_C
R@F 47 TRP W G-ALPHA 1bx2 & RE@P 5 VAL Y 12 C
RE@P 53 GLY G G-ALPHA 1bx2_A RE@EP 2 AN M 1hx2_C
R@F 5S4 ARG R G-ALPHA 1bx2_g REP 2 ASH N 1h2_C

Total
1

-y
= W e hon WO =l

L'=R 4]

Atom contacts
Polar Hydrogen
1 1]
1] 1]
4 1
1 1]
4 1
0 0
1] 1]
1] 1]
0 0
1] 1]
1] 1]
2 1
2 1]




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)
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Duprat E. et al. Recent Res. Devel. Human Genet. 2, 111-136 (2004)
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Duprat E. et al. Recent Res. Devel. Human Genet. 2, 111-136 (2004)



IMGT Collier de Perles

Rattus norvegicus MOG (1pkq_E)
V-LIKE-DOMAIN [9.6.9]

http://imgt.cines.fr
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IMGT/3Dstructure-DB, http.//imgt.cines.fr



IMGT Collier de Perles

Homo sapiens MPZ (P25189)

V-LIKE-DOMAIN [10.6.11] 90 mutations in the V-LIKE-DOMAIN of MPZ (P0)
http://www.molgen.ua.ac.be/Datasource/Mutations.cfm

http://imgt.cines.fr
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Duprat E. et al .Recent Res. Devel. Human Genet. 2, 111-136 (2004)
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Duprat E. et al. Recent Res. Devel. Human Genet. 2, 111-136 (2004)



Tnteractions between domains

[D2

d-LIKE-
DOMAIN
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[D1] C-LIKE-DOMAIN
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