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



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 Database

(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.



http://www.imgt.org

Why was IMGT necessary?

1. Unique structure of the immunoglobulin (I6) and T cell
receptor (TR) genes.



Genomic DNA in germline configuration
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tgagagctcc gttcctcacc actgga cctggaggat cctcttcttg gtggcagcag 60
ccacdggllaa gaggctccct agtcccagtg atgagaaaga gattgagtcc agtccaggga 120
gatctcatcc acttctgtgt tctctccaEa_ggalgcccact cccaggtgeca gctggtgcag 180
tctggggctg aggtgaagaa gcctggggce tcagtgaagg tctcctgcaa 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
Mtc agaaacccaa gggaggaggc ag
L-PART1 L-PART?2 V-REGION V-RS
e 5'UTR BV-INTRON+ > > 3'UTR 3
INIT-CODON 1st-CYS 2nd-cys V-HEPTAMER
DONOR ACCEPTOR 23 104 V-SPACER
-SPLICE -SPLICE V-NONAMER
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Why was IMGT necessary?

2. Huge diversity of the immunoglobulin and T cell receptor
repertoires.
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YH: V-DOLIAIN of the mmranoglobulin heavy chain

VL: V-DOMAIN of the immmunoglobulin light chain

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

VH cottesponds to the V-D-J-REGION (in green (V), orange (D7) of the heavy chain,

i S VL cotresponds to the V-I-RECION (in green (V) and vellow (7)) of the light chain,
= - 1

The Immunoglobulin FactsBook, 2001



Immunoglobulin (IG) T cell receptor (TR)

http://www.imgt.org

V-DOMAIN Contribution of the
V-J-REGION 2 V-DOMAINs

to the antigen binding site

Alpha \ Beta

Gamma

V-DOMAIN
V-D-J-REGIO

Heavy chain

COOH

Membrane IgM T cell receptor

The Immunoglobulin FactsBook, 2001
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Immunoglobulin (IG) synthesis

http://www.imgt.org

genomic DNA Vv
(IGH Locus 14q32)

OO0 .

rearranged
DNA

MmRNA

2 x 102 different IG % §
per individual

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



Immunoglobulin (IG) synthesis

1 5 0 http://www.imgt.org
FUNCTIONAL IG GENES
HEAVY CHAIN \ D J C v J C LIGHT CHAIN
DEHHI-EHEHE- - -—EOCHHE-
39-46 x 23 x 6 34 -37 Kappa

x 5
30-33 x 4-5 Lambda
| [
6300 POTENTIAL RECOMBINATIONS 185 +165 POTENTIAL RECOMBINATIONS

N-DIVERSITY
SOMATIC MUTATIONS
x1000

AN

ABOUT 6.3 x 10° POSSIBILITIES ABOUT 3.5 x10° POSSIBILITIES

N »

2 x 1012
DIFFERENT ANTIBODIES

1 (IMGT Repertoire, http.//www.imgt.org




What was the first goal?

CONTENT

1. Immunoglobulins AND T cell receptors
2. Human AND other vertebrate species

DATA

1. Genes AND dlleles

2. Sequences (germline AND rearranged)

3. Polymorphisms: genomic AND somatic hypermutations
4. 3D structures

http://www.imgt.org



IMGT® Web resources

IMGT Repertoire 10,000 pages HTML ol

Chromosomal localizations
Locus representations
Genes tables
Potential repertoire
Alignments of alleles
Protein displays
IMGT Colliers de Perles...
IMGT Index
IMGT Bloc-notes

Interesting links, PubMed,
Meeting announcements
IMGT Immunoinformatics page,...

IMGT Education
Tutorials, IMGT Lexique, ...
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Human IGHV genes on chromosome 14 at 14q32.33

subgzroup
IGHV
IGHWV
IGHYVS
IGHV A
IGHWV S
IGHVEG
IGHYT
IGHV(II
IGHV(TIL
IGHYIV
Total

Functional
2
3
12-20%*(+])*
B-GHH(H] )

SE-447+

ORF

3
(+1)*
1

A+

http://www.imgt.org

Pseudogene Total
5 14
1 4
A5+* 474
2 N
1 2
- 1
4 S-fEE
A2 22
1% 1%
1 1
TR+ * 123-129%*

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



IMGT Alignment of alleles

X0E850  ,TRAVE-E¥01
RENOOBES, TRATE-E%02
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X0E850  ,TRAVE-E¥01
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RENOOBES, TRATE-E%02
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REOO0EES, TRAVE-EF02
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IMGT Repertoire, http.//www.imgt.org



IMGT Protein display Vige
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TRAV FR1-IMGT CDR1-IMGT FR2-IMGT CDRE-IMGT FR3I-IMGT CDR3-IMGT
gene {1-28) [27-38) {39-E5) {BB-B5) {BE-104) {105-115)
1 10 20 30 40 ED &0 0 80 B84aRC a0 100 110
......... T P D DI ... P P B U P
AE0006ES, TRAV1-1 GOSLEQ. PSEVTAVEGATWOINCTY] TSGEYG. .. ... LEWTQQHDGGAPTFLSY oG. .. .. LEETG. . ... .. RFSSFLSRSDSTOVLLLOELOMEDSASYERD AVR. ... .. ..
AE00065S, TRAV1-2 GONIDQ. PTEMTATEGATWOINCTY] TSGENG. .. ... LEWYQOHAGEAPTFLSY 0G. . ... LEEKG. . ... .. RFSSFLSRSEGYSYLLLEELOMEDSASYLC AVR. ... .. ..
AEO00065E, TRAVE EDOVED. PSTVASSEGAVVEIFCNHS VSNAYN. . . ... FFWYLHFPGCAPELLVE GSE. ... ... BSOOG. ... ... RYNMIVER. . FESSLLILOVEEADARWYTYC AVE. ... .. ..
AEO00065E, TRAVS BOSVAQPEDQVNVAEGHPLTVECTYS WSGNEY. ... .. LEWiVOVPNRGLOFLLE YITGDHL. .. WEGSY....... GFEAEFNES(TSFHLEEPSALVSDSALYFC AVED. .. .. ..
AEO00065E, TRAW LafTT]. PISMOSTEGOEVNITCSHN NIATHOY. . ... ITWiQFESQGPEFIIO GYET. .. ... EVINE. ...... VASLFIPANRKSSTLSLPEVSLSOTAVYYC LVGD. .. .. ..
AE00065T, TRAVS GEDVE(]S. LFLSVEEGDSSVINCTYT DSS5TY. . . . .. LYWYRNEPGAGLOLLTY IFSHMD. ... MEQDQ. ...... RLTVLLHEED SLEIANTOTGOSATYEC AES. ... .. ..
AEO0065T, TRAVE SOEIENNSEALNIQEGETATLTCNTT NYSPAY. .. ... LOWYRNDOPGRGPVFLLL IREWEE. ... EEREE. ... ... RLEVTFD LEQTJASOPANSATYLC ALD. ... .. ..
AEQ00RSD, TRAVT ENOVEHSPHFLGPOGCIVASMSCTYS WSEFNN. . . ... LOWYRONTGHMGPEHLLS MYSAGY. ... ERQREG. ... ... ATLLE. . NGSSLYITAVIPEDSATYFC AWD. ... .. ..
AE0006ED, TRAVE-1 ANSVSIHMHEHVILSEAASLELGONYS YGOTWN. . .. .. LFWWNYPGOHLOLLLE YFSGDPL. .. WEGIE. ...... isghEFIKSKFSFHLRKPSFDWSDTEE?FE AVH. ... ..
AE0006ED, TRAVE-2 AOSYT CF SWSEGTPVLLECHNYS S5YSPS. .. ... LFWYWNHPHEGLOLLLE YTSA4ATL. .. WEGIN. . ... .. GFEAEFERSETSFHLTEPSAHMSDAREYFC WW&. ... .. ..
AE000RSD, TRAVE-3 ANSYTNPLOIHITVSEGASLELRECNYS YGAIPY. . . ... LFWWOSPGOGLOLLLE YFSGDTL. .. WOGIE. . ... .. GFEAEFERS0SSFNLEEE =0 CAWG. ... ...
AE000RS, TRAVE-4 BOSYTOLGSHYSYS VLLECHYS SSYEPY. ... .. LEW¥VOYPHNAGLOLLLE TL. . . IN....... GFEEEFKKSETSFHLTK&E%EES YEC AWS. ... .. ..
HOZBED |, TRAVE-6 ANSYTOILOSOVEVFEEAPVELRCNYS S5VSWY. ... .. LEWVOVPHOGLOLLLE YLSGSTL. . . IN....... GFEAEFNES(TSFHLEEPSVHISOTAEYFC AWS. ... .. ..
AEO006E0, TRAYE-T TOSVIQLOGHITVSEEAPLELECHYS TSGVES. .. . .. LEWYWO¥S505LALLLE DLTEATD. .. WEGIR....... GFEAEFERSETSFYLREPSTHVSDAAEYFC AVGLDER. . .. ..
AFOO0ECD TEawn_d SO SYYOTE GOV ESF LS TYHNCSTE TTOVES L0V LFCEOLITE AN 2T ECENE LEE UYED 215

IMGT Repertoire, http.//www.imgt.org
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IMGT databases and tools



/ Sequences

IMGT/LIGM-DB
IG and TR

(150 vertebrate species) Information

system®

Bd IMGT/Allele-Align
IMGT/PhyloGene

IMGT/PRIMER-DB

1
e YI I A

Genome

IMGT/Genelnfo
MGT/LocusVie

IG and TR
(11 species)

.
?
’y
"Tianggyg,

IG and TR
IMGT/PROTEIN-DB R B nd moll : GT/GeneSearc
.
MGT/GeneVie

IMGT/MHC-DBE LEEEEEERELE IMGT/3Dstructure-DE BRIl IMGT/StructuralQuery
(HLA and MHC/NHP) IG, TR and MHC

-

© Copyright 1995-2004 IMGT, the international ImMunoGeneTics information system®

2D and 3D structure5/




." IMGT Mane-Paule page: IMGT repertoire - Netscape

Fichier  Edition Afficher  Aller  Communicator  Aide

| »

Locus represfﬂiaﬁﬂn'_Humaﬂ IAT

Human IGL 22q11 I Im

| WELCOME'! M
centremene to IMGT/GENE-DB uno

. BCRLZ THE G E,ne

Information

IMNTERMATIORNAL .
¢l m. - | IMMUNOGENETICS 1C8 system®
1 D L]
S [MESENATION 8Y S TERNE _
HH—1
Gon % TS S99 9 w3 oohe o
= = m W0 P~ W = P = = -\_-'L.I'.I-r F--
BC CHH I—EI-I—!—I-I—I-II-I;I—I —1 [ 600 kk
= = S %ok 4
- - T M o D E =+ ook wol W
=] [ M L S O B L L
in ] ~on N " m add mom i @
— {l HHH+ i —HHHHEHHHT- 300 kb
] Telomeric
Al EnEgse 2m cwEo o | 2o ~ @ww oo« LCOLUSTER
Tt e e E B ot s B o W DT s B ) b oo L R xR T R 12345F7
O THTHHE— O i CHI——HH—— R R HE— 3 1050 kb
- : L Enhancer
0 - £
= [t
= J i}

Giudicelli V. et al. Nucleic Acids Res. 33, D256-D261 (2005)



+ IMGT/LIGM-DB Consultation module ¥3 - Netscape

Fichier Edition  Afficher  Aller  Communicator  Aide

5 W‘ y Signets \k Adrezze :Ihttp:.-’a’ligm.igh.cnrs.fr:m 04/ cgi-bind MG T lect v j ﬁv Infos conhexes ﬂ
Booriziiiiriizic S Liriie -

FT  V-GENE <1, 297 N

FT ‘pqd : : : I

FT /el iHelp | IMGTHome page | IMGT Mare-Paule page | Mew search m

FT fe] : Muqs

FT Fal] Createdbor BMarie - Paule Lefranc CIES, Bontpellier IT Uniwersitr, France) GL‘]I.E

FT Jmd hitpridmpt.cines. i ) Information

FT ,-"g - Tl{‘s syslemE

FT /ol IMGT/LIGM-DB ON LINE, HERE YOUARE!

FT V-REGIOMN 1.

FT fa

FT 4 o1

ii ;Z; Five types of search are available : select one hy clicking on the hbutton

FT TT}

ii FR1-IHGT ;A catalogue & accession numb er, ooemonic, definion, creaton date, length, sonotaton

FT IS level

FT 1=2t-C¥3 64

FT CDR1-THGT Te..102

FT IAA_IHGT="27 to 357

FT Jtranslation="33DVCCYNT™

FT FRZ-IMGT 103..153

FT IAA_IHGT="39 to 5&7

FT frtranslation="VI3NVOoHPGELPELMIT™

FT COMNIERVED-TRP 109, .111

FT CDRZ-THMGT 154..162 .

FT IAA_IHGT="56 to L5ar

FT Jtranslation="DV3"

FT FRI-IMGT 163..270

FT IAA_IHGT="EE to 104, Ad 73, 81, 82 missing™

FT ftranslation="ERP3GVFPFDRFIGSEIGNTASLTISGLOAEDEADYYC ™

FT 2nd-C¥3 268..270

FT CDRI-TIHMGT 271..297

FT fAA_IHGT="IDS to 113"

FT Jtranslation="C3YTAGSYTF™

XX

30 Sequence 297 BP: 60 A4 93 C; 71 G 73 T: 0O other:

cagtotgoos tgactoagoe togotcaghg Looggdbctc ctggacaghc agbocaccatc (|
tootogoact gaaccadeay toatghtodt ogottatasct atogbctochd gtaccascad 120 j

[ == |Dacument : chargé ; ' 4




Z0——-T—-0V3$00LMO

IMGT/LIGM-DB »

M ug

Geéne :

3 IMGT /LIGM-DE Consultation module ¥3 - Mozilla Firefox T'L{‘S t;[',‘::;'m
File Edit ‘jew Go Bookmarks Tools  Help http:/Awww.imgt.org
FH Eey Location/Cualifiers —
FH
FT L-V-I-J-C-3EQUENCE =1..375>
FT Spartial
FT fdb xref="taxon:9606"
FT .-"cell_tgrpe="B—cEll hybridoma ZF7™
FT .-"II-IGT_nDte="autnmaticall? annotated with IMGT tools™
FT Jorganismwm="Homo sapiens"
FT V—D—-J-BEEGICH 1..375
FT Jtranslation="C0VHLVEIGGAVFHPGRSILELERAASGF TFS3YCMHWVWRCOAP
FT AEGLEWV AV IWY DG EY Y ADSVEGRFTISRDNSENTLYLOMNSILRAED TAVY Y
FT AFHVTIALAGRERGAGHMDWVINGOGTTWITWIS
FT V—REGTIOHN 1..296
FT Jallele="IGZHV3-33*01, putatiwve™
FT ene="TGHVI-33" =
r e 1a 137.963 sequences from 235 species
FT ;’putgtive_limit="3' side®™
FT Jtranslation="C0VHLVEIGGAVFHPGRSILELERAASGF TFS3YCMHWVWRCOAP T
FT AEGLEWV AV IWY DG EY Y ADSVEGRFTISRDNSENTLYLOMNSILRAED TAVY Y
FT LR
FT FRE1-IMGT 1..75
FT .-"AA_IHGT="1 to 26, Ak 10 is missing™
FT ftranslation="0VHLVEIGGAVFHPGRSILRLIRALS™ -
FT CODR1-TMGT 7E..99 IMGT-ONTOLOGY'
FT JAbh IMGT="27 to 347
P e Ene loriamen O TESETGH 277 IMGT labels for sequences
FT FRZ-INGT 100..150
i 714 THOT-"39 to Ss” 285 IMGT labels for 3D structures
FT Jtranslation="MHWVWRCAPALAEGLEV LV
FT CONSERVED-TERFR 106..1058
FT CODR2-TMGT 151..174 E
i 7a THGT="SE to 3" SO (Sequence ontology):
FT Jtranslation="IWTYDGINK"
FT FREZ-IMNGT 175..288 67 IMGT Iabels
FT .-"AA_IHGT="EE to 104, Ak 73 is missing™
FT Jtranslation="YYAaD3VKEGRFTISRDNIFNTLYLOMNILEAED TAVYYC ;I
Daone -




.......... .gagga
aggtgtccag
gtccctgaga
ggtccgccag
ttacatatac
gaattcactg
tgcgagagat
cctggtcacc
cagcacccag
ggagccactc
acccagccag
cacacagtgc
ccaggatgtg
tccacctacc
cgaggacctg
tgcctcgggt
acctgagcgt
gccatggaac
gctaaccgcc
gccgccgtceg
cttcagcccc
gaagtacctg
gaccagcata

ggtgggccac
taaacccacc

cDNA (in databases: mRNA!)

ttcaccatgg
tgtgaggtgc
ctctcectgtg
gctccaggga
tatagagact
tatctgcaaa
tcttgtaatg
gtctcctcag
ccagatggga
agtgtgacct
gatgcctccg
ctagccggca
actgtgccct
ccatctccct
ctcttaggtt
gtcaccttca
gacctctgtg
catgggaaga
accctctcaa
gaggagctgg
aaggacgtgc
acttgggcat
ctgcgcgtgg
gaggccctgc
catgtcaatg

aactggggct
aactggtgga
cagcctctgg

aggggctgga
cagtgaaggg
tgaatagcct
gtgctatatg
catccccgac
acgtggtcat
ggagcgaaag
gggacctgta
agtccgtgac
gcccagttcc
catgctgcca
cagaagcgaa
cctggacgcc
gctgctacag
ccttcacttg
aatccggaaa
ccctgaacga
tggttcgctg
cccggcagga
cagccgagga
cgctggcctt
tgtctgttgt

ccgctgggtt
gtctggggga
attaagcttc
atgggtctca
ccgattcacc
gagagtcgac
ttatggtttc
cagccccaag
cgcctgcctg
cggacagggc
caccacgagc
atgccacgtg
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
aagagcgctg
gtcctgececgg
taccccgagt
cccgaggtcce
ctgacgtgcc
tcacaggagc
ggcaccacca

ggggacacct
accatcgacc

gtggacggca

cttttttaga
agccgggggg
ccatgaactg
gtagaagtga
acaacgccaa
tctattactg
gccagggaac
tgagcctctg
tcttcecceccca
gaaacttccc
ccctgceggce
cgaatcccag
ctccctcaac
gaccggccct
gcctgagaga
ttcaaggacc
gctgtgccga
ccaagacccc
acctgctgcc
tggcacgtgg
tgcccecgega
ccttcgectgt
tctcctgecat

gcttggcggg

cctgctactga 1560 ..

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
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L-REGION V-REGION D-REGION JUNCTION J-REGION
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The IMGT-ONTOLOGY concepts

IMGT/LIGM-DB Consultation module ¥3 - Hetscape

Fichier Edition Afficher  Aller  Communicator  Aide
[T N
[

I HICOMFRAL IMGT/LIGHM annotation : autnmatic; HUM; 375 EF.

XX

A L39956;

XX

LT Z8-%EP-2001 {(Rel. 2001392-5, arriwved in LIGM-DE )

LT 13-NOV-2001 (Bel. 200146-2, Last updated, Version 2)

XX

DE Homo sapiens monospecific anti-ssDNA antibody heavy chain wariable region
DE mENL, complementarity determining regions 1-3 and frawmework regions 1-4.
DE :

LE BNA; rearranged configuration; Ig-Heasvy: regular; fTunctionality —
LE productive; group IGHV: subgroup HV3I; specificity anti-DNA single-stranded
DE [22) [human] .

KX

40 antigen receptor; irmmunoglobulin superfammily: fg; fﬁrﬁeavy; variabhle;

EW diversity; Jjoining:; hybridoma; ircounoglobulin.

A

Homo sapiens (hwuman)

o Fukaryota; Netmcooy Lhordata; Vertebratas; Mammalis; Eutherias; Primstes:

o Catarrhini; Hominidae; Homo.

XX

2i0) [1]

RP 1-375

RX HMEDLINE; 96195155.

Rh Mitamwura K., Suenaga R., Wilson EK.B., ibdou N.I.:

ET "V o gene sequences of human anti-ssDNALA antibodies secreted by lupus—-derived
ET CDhE-negative B cell hvbridomas™:

EL Clin. Irmrwunol. Impanopathol. 78(2):152-160(1996) .

HE

DE EMEL; L399545.

XX

FH Eevy Location/Qualifiers

FH

FT L-V-D-J-C-3EQUENCE <1..375>

FT fpartial

IE |="|D'= | |D|:u:ument : chargé

Im
Mus

Gene .
Information
Ti(‘s system®

http://www.imgt.org




The IMGT-ONTOLOGY concepts

Z0——-T—-0V3$00LMO

Information

3 IMGT /LIGM-DE Consultation module ¥3 - Mozilla Firefox T'LCS —
File Edit ‘jew Go Bookmarks Tools  Help http://www.imgt.org
FH Eey Location/Qualifiers =l
FH

FT L-V-L-J-C-3EQUENCE}] «<1..375>

FT Spartial

FT db_xref=ﬁtaxnn:9|505“ ‘ OBTENTION

FT .-"cell_tgrpe="B—cEll hybridoma ZF7™

FT — —ild i tools™

FT Jorganismwm="Homo sapiens"

FT V-D-J-REGICH 1..375

FT ftranslation="CWVHLVESGGAVFHPGRILELSRALS L il

FT ARGLEWMY AV IWYDGENEYYADSVEGEFTISRDNIENTLY

FT AEHVTIALAGRRGAGMDVIWGOGTTVTVIS! C LASS I F I CATI O N

FT V—REGTIOHN I. .90

FT Jallele="IGZHV3-33*01, putatiwve™

FT Sgene="IGHYTI-33"

FT S k8 = ST S o =

FT ;’putgtive_limit="3' side®™

FT Stranslation="CWVHLVESGGAVFHPGRILRELSER s
FT ARGLEWV AV IWYDGENEYYADSIVEGEF TISRDIISEN

o e NUMEROTATION

FT FR1-IMNGT 1..°75

FT AL IMGT="1 to 26, AL 10 is missing"

FT ftranslation="0VHLVEIGGAVFHPGRSILRLIRALS™

FT CDR1-TMGT =

FT AL TMGT="27 to 34"

FT Jtranslation="GFTF33Y¥3"

FT FRZ-IMNGT i00..150

FT AL IMGT="39 to 55"

FT Jtranslation="MHWVWRCAPALAEGLEV LV

FT COMSERVED-TRP 10&6..1058

FT CDRZ-IMGT 151..174

FT AL IMGT="S56 to 63"

FT Jtranslation="IWTYDGINK"

FT FRZI-IMNGT 175..288

FT JAL IMGT="66 to 104, AL 73 is missing"

FT Jtranslation="YYAaD3VKEGRFTISRDNIFNTLYLOMNILEAED TAVYYC ;I
Daone -
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IMGT/V-QUEST Vg
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system®

http://www.imgt.org

Alicnment for V-GENE

AF402940

SCore

xez2l09 IGHV1-3*01

1144

xe=2107 Iy I—oa o2
Mo9537 IGHYV1-5%01
LOgElz: IGHV1-46*03
*92543 IGHV1-46+*01

Alignment for .J

AFA0Z G445

Joo25q IGHI3I*O1
xXoe355 IGHJGE*0Z
¥E6355 IGHI3I*0Z

~

1110
257
245
9435

HGENE

GTGCAGCTGCTCGAGCAGTCTGGEECT GAGGTEAGCAAGOCCTGEGGCCTCAGTAMAGGTITCCTIZC

Efee GTE o Do T Fvavase shit s iiacn e BB e e e B s ety
Cle BTl b e sy s o e R F LTI B o s
Bl i BT i e e [ — OB i TSRS B e 1 T
CA.GT.odeeeBaTeneernrnnnnnn S N - .
" = R Y-S0 N N B e omoomm cn o

CTTCACGGGGOGGEACGCT I TGEACGTCTEGGGOCALGGEACCACGGTCACCETCTCCTCA

i I D T e T L e e PR e T =
L S R R R e ol il g e B e T T e e R YR B TR T
A i PR T T E e v dimsi s mta wgmin m e e T =

V-GENE

—

JUNCTION  J-GENE
Giudicelli et al. Nucleic Acids Res. 36, W503-W508 (2008)
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to IMGT/V-QUEST
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Citing IMGT/V-QUEST: Brochet, X. et al., Mucl. Acids Res. 36, W503-508 (2008). PMID: 18503082 I

B> From the Version 3.0.0 of IMGT/V-QUEST, gaps in CDR1-IMGT and CDR2-IMGT are placed at the top of the loops

Currentversion: 3.1.2 (18 July 2008)

Analyse your Immunoglobulin nucleotide sequences

@ Human @ Teleoste

& Mouse - Atlantic cod
- Channel catfish
- Rainbow trout

@ Rat
@  Chondrichthyes @ Sheep

Analyse your T cell Receptor nucleotide sequences

a2 Human @  Monhuman primates




Analvse vour Immunoglobulin sequences

Your selection: Human

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

Im
Mus

Gene

Tics

http://www.imgt.org

Information
system®

Nucleotide sequences

Analysis by batches of up to
50 sequences in a single run

Enter your sequence(s) in FASTA format (FASTA format is required):

® Type (or copy/paste) your sequence(s) into the box below :

FAT393054

JoLyyyLtLoC Lyt tyotat L Laaaayyyrocaatyiyayyigeayec Lyt gyayt c L yuyyayyo gyt ac agooagygo gy
toCotgagactoctootgtgragottotgUattgaccittgytgattact ttat Jagc t gt L oo o Cag oo T oo ey Iasgguac © oga
ghgygtaggtttiocattaagayogaaacttatgytyyyacaacagyaatacygoocgogtotyt gaaagyoagat toatcatctogagagaty
SLLoCcaasayeatoyoctatttyoasatgaacaye el gyaaacc JayyacacayocatatatLactgtaytcooyyyUyt agugot Lat
taccasgaacacttocagoaytgogoocc gy accatyytcaccgto oot oagro o oA caagyyocoatogyt ot Lo oot oo
accotoctocaagagoacctotgyyygoacagyogyocotyyyotgootgytoaagygactact toooo

FATI93055

gLyttt toctLyttgotatttoaaaagutgrocadtgtgagyt goage tygt gyagac t gyaggag oot tOat oo agoc T oo ooy
toootgagactotootgbgoagoctotygyttoacoyicagtagyoaactacat gagot gyt CogoCagyo b o oaggyaagyuye & oga

O or give the path access to a lecal file containing your sequence(s) in FASTA format (FASTA format is required):

FParcourir...

[Start] ’ Clear the form

&) P Internet




Selection of G
htlp:ﬂigt.t:ines.fr - IMGT-QUEST - Microsoft Internet Explorer, resu |tS d |Sp|ayS : Ti{:s Js;i.:::;uu
Fichier ~Edition  Affichage Faworis  Outils 7 . . . , [a]'4
for ‘Detailed view htp://www.imgt.org

Selection of parameters for the results

Displaytype ;| HTML |+ Nb of nucleotides per line in alignment:

O A, Detailed view

1. [¥] plignment for W GEME 5. [ Sequence ofthe JUNCTION (nit' and 847 11.IMGT Collier de Perles
2. [¥] alignment for D-GEME 6. [¥] ¥-REGION alignment according to the IMGT numbering © links to IMGT Callier de Perles
3. Alignment for J-GEME T. W-REGIOMN translation ) IMGT Collier de Perles (PNG format, slow)
4. Results of IMGT/\JunctionAnalysis 8. [ »-REGION mutation table O no IMGT Collier de Perles
O with full list of eligible D-GENE= 9. [ “-REGION mutation statistics
& without list of eligible D-GENE= 10. [ ¥-REGION mutation hot spots
12. [ Seauences of v, Yol or v-D-J- REGION {'nt' and 'AA7 with gaps in FASTA 13. [ Annotations by IMGTiAutomat

Atcess to IMGT/PhvioGene for V-REGIOMN (nty

(¥ B. Synthesis view

1. [¥] alignment for W-GEMES &, [¥] V-REGION protein display fwith colon
2. W-REGION alignment according ta the IMGT numbering 6. W-REEGION protein display fmutations diplayed)
3. [¥] ¥-REGIQM tranglation 7. [¥] M-REGION most frequently oceurring A
4, YW-REGIOM protein display g Results of IMGTiunctionAnalysis
Advanced parameters
Selection of IMGT reference directory set F+ORF+inframe P V| @& wyith all alleles O with allele =01 anly

default * |in 3v-REGION

default ¥ |in D-REGION
default ¥ |jn 5'-REGION

Selection of parameters for IMGT/JunctionAnalysis b of D-GEMES in 1GH JUNCTIONS (default is 1) default » Mumber of accepted mutations:

Mh of nucleotides to exclude in &' of the W-REGIOM far the
evaluation ofthe nb of mutations (in results 8 and 9 b of nucleotides to add {or exclude) in 3' of the V-REGION far the evaluation of the alignment scare fin result 13

More options for Detailed view |__i_|
Giudicelli V.-et al.




423 http:/imgt.cines.fr - INGT/V-QUEST - Microsoft Internet Explorer T Tifoeiating
Fichier ~Edition  Affichage Faworis  Qutils 7 pG“: - LY o] ICs sysiem®

http://www.imgt.org
Selection of parameters for the results

Displaytype : [ HTML v Nb of nucleotides per line in alignment: | £0 hd

O A. Detailed view Selection Of
1. [ Alignment for - GEMNE 5. [ Sequence ofthe JUNCTION {ht' and ‘A results disp|ays
2. Alignment for D-GEME B YW-REGIOMN alignment according to the IMGT numbering . .
3. [¥] alignment for J-GENE 7. [¥] ¥-REGION translation f()r ‘SyntheS|S VleW,
4, Results of IMGTilunctionAnalysis 8. [] v-REGION mutation table
3 with full list of eligible D-GEMNES 9. [] v-REGIOM mutation statistics
& without list of elinible D-GEMNES 10. [] ¥-REGIOM mutation hot spots

12. [] Sequences of Y- W-J- or ¥-D-J- REGION ¢nt' and AA% with gaps in FASTA 13. [ Annotations by IMGT/Autamat
Access to IMGTIPhylaGene far W-REGIOMN {"nt%

() B. Synthesis view

1. [¥] glignment for v-GEMES 5. [¥] ¥-REGION pratein display (with color)

2 W-REGION alignment accarding ta the IMGT nurmbeting B. Y-REGION protein display dmutations diplayed)
3. [¥] ¥-REGIOM translation 7. [¥] M-REGION most frequently accurting A4

4. W-REGION protein display g Results of IMGTilunctionAnalysis

Advanced parameters

Selection of IMGT reference directory set | F+ORF+in frame P V| & with all alleles ) With allele *01 only

default % |in 3%-REGION

default ¥ |in D-REGION
default ¥ |in 5'-REGION

Selection of parameters for IMGT/JunctionAnalysis M of D-GENES in IGH JUNCTIONS (default is 13| default v Mumber of accepted mutations:

Mb of nucleotides to exclude in &' of the W-REGION for the

] o evaluation of the nb of mutations (in results 8 and 9) Mb of nucleatides to add (or exclude) in 3' ofthe Y-REGION for the evaluation ofthe alignment scare (n resuit 1)
More options for Detailed view E E

|£




| http:Himgt.cines.fr - IMGT/V-QUEST - Microsoft Internet Explorer,

Fichier ~ Edition  Affichage Favaris  Outils

Information

pdl: - s Qi Ti.CS system®

Display type :

O A, Detailed view

1. [¥] alignment far v-GENE

2. [¥] Alignment for D-GEME

3. [¥] Alignment for J-GENE

4, Results of IMGT/Junctiondnalysis
O with full list of eligible D-GEMNES
& without list of eligible D-GENES

Selection of parameters for the results

http://www.imgt.org

Nb of nucleotides per line in alignment: m

11. IMGT Collier de Perles

@ links to IMGT Callier de Perles

O IMGT Collier de Perles (PMG format, slow)
O no IMGT Collier de Perles

5. [ Seguence ofthe JUNCTION nt' and 'A8%

A Y-REGION alignment according to the (IMGT numbering
7. [¥] #-REGION translation

8. [ A-REGION mutation table

9. [ 4-REGION mutation statistics

(®B. synthesis view

1. [¥] Alignment for Y- GEMNES

2. W-REGION alignment accarding ta the IMGT numbering
3. [¥] V-REGION translation

4. [¥] V-REGION pratein display

10. [] ¥-REGIOM rutation hot spats
12. [ geguences of - v-J- or V-D-J- REGION (nt' and 'AA7 with gaps in FASTA 13. [ Annd AdvanCed
Access to IMGT/IPhyloGene for W-REGION ('nt?
parameters

Advanced parameters

Selection of IMGT reference directory set F+ORF+inframe P v |

Selection of parameters for IMGT/JunctionAnalysis b of D-GEMEs in 1GH JUNCTIONS (defaultis 1) default

Mb of nucleotides to exclude in &' of the V-REGION for the
evaluation ofthe nb of mutations (in results 8 and )
More options for Detailed view

& with all alleles O With allele *01 only

default ¥ |in 3%-REGION

default ¥ |in D-REGION
default ¥ |in 5U-REGION

Mumber of accepted mutations:

Mhb of nucleotides to add (or exclude) in 3' of the YW-REGION for the evaluation of the alignment scaore {in result 1)

(=

[ 4




A. ‘Detailed view’: Result summary

Sequence number 1: AF184762

Sequence compared with the human |G set from the IMGT reference directory

=AF1847562
atggagtttgggctgagetgggttttectigttgectattttaaaaggtgteccactgtgag
gtgcagctggtggagtoctgggggaggottagtoccageoctgggggatocctgaaactcteoe
tgtgcagecctoctgggttcaccetcagtggotcaaatgtgeactgggtoccgocaggectece
gggaaagggctggagtgggttggocgtatcaaaaggaatgctgagtctgacgcgacagea
tatgctgegtcgatgagaggoagygctocaccatctocagagatgattcaaagaacacggeyg
tttctgcaaatgaacagcctgaasagogatgacacggocatgtattattgtgtgateogg
ggagatgtttacaaccgacagtqgggocagyggaaccctggtcaccgtoctecteageatec
ccgaccagecccaaggtecttocccgetgagectctgeageaccecagecagat

Im
Mug

Geéhe :
Information
Ti{‘s system®

http://www.imgt.org

Automatic evaluation

Result summary: < Productive IGH rearranged sequence (no stop codon and in frame junction) >
V-GEME and allele [GHW3-73%01 score = 1240 identity = 91,50% (269/294 nt)

J-GEME and allele IGH|1#01 (b} score =178 identity = 82,69% (43/52 nt)

D-GEME and allele by IMGT/junction&nalysis IGHD3-1 0401 D-REGION is in reading frame 3

[CDR1-IMGT.CDR2-IMGT.CDR3-IMGT] lengths and AA JUNCTION | [8.10.10]

EVIRGDWYNROW

(b) Other possibilities: IGH|4*02 and IGHI5*02 (highest number of consecutive identical nucleotides)



1-3. ‘Detailed view’: Alignments for V-, D- and J-GENE v
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1. Alignment for V-GENE and allele identification 2. Alignment for D-GENE and allele identifica
! ) Closest D-REGIONS
Closest V-REGIONs (evaluated from the V-REGION first nucleotide to the 2nd-CYS codon)
Score Tdentity
Score Identit}r X13972 TGHDZE-10%01 28 T2,73F (8511 nt)
] XE2IE1S IGHDZ-10%02 19 53, 84% (7711 nt)
WB018437 IGHY3-73*02 1231 91,16% (268/294 nt) HOFOS51 IGHDI-16*02 13 52,50% (S8 nt)
K92206 IGHV3-72+01 1024 B3,33% (245/204 nt) X93614 TCGHDZ-16%01 10 54,55% (611 nt)
92216 IGHV3-15%01 979 Bl,63% (240/294 nt)
MQQ-’-IEIG IGHV3-15+07 979 BL,63% (240/294 nt) Alignment
J AF1E24752 gtgatccgggyg
H i N N Pk et X13972 IGHDZ=- a--g-t----- agttattataac
Alignment with FRIMGT and CDR-IMGT delimitations A oraz & t--g---agitattatasc
GHDT - 27*0Q01 ct-a-t----a
e e FRL-IMGT --------mmeee- 15+02 --t--a-c
AF1B4762 gaggkgcagetqgtggagtetggggga. ggcttagtccagcctgggggatccctgaaa " xo2614 IGHD=-16+01 ac-t-tg----agttatgcttes
Z27508 IGHV3-73*01 SRbt] EEREEEETEETTEREEETEERE Coamm- [ EEEEEEEEEEEEE /I J'G EN E C
ABO19437 ICHV3-73%G2 B R Comeees N N Qrmeeees 3. Alignment for J-GENE and allele identification
¥92206 IGHV3-72+01 SRRt EEEEE LR TR TR ETEET S s LCEEEEEE g--g------- g-
£92216 IGHV3-15%01 seeef SEERRE g--83---------- g----- t-g- Closest ]-REGIONs
.15+ oY | - AP I .
M99406 IGHV3-15%07 g--aa i t-q ccore Tdentity
JO0256 IGHI1*01 179 82,69% (43/52 nt)
. . . Sm---- XBE8355 IGHJ4*02 150 79,17% (38/48 nt)
AF184762  rrtgese—p || J00256 IGH14+01 141 77.08% (37/48 nt)
797508 TGH Score and nUC|eOt|de Identlty 3 ¥86355 IGHIS*02 138 74,51% (38/51 nt)
T M25625 IGHI4+03 132 75,00% (36/48 nt
ABGL9437 IGHV3-73*02 v IEEREEEEEE tge- o a----- (36/48 nt)
X92208 IGHV3-72%01 oo g------ JEEREEE a-cact-c...ool, a--g-- ) o _ ) ) ) ]
YOIT16 TOHVI-1501  cmeemmemceeeeens geonon theenon aa-g-ctqg a--ag- Note that the highest number of consecutive identical nuclecotides has been found in the alignment with 1G
M99406 IGHV3-13*07 eeeeeeeeeeeeeeees f----- tt----- ga-g-ctgg. ..., a--a-- Alignment
[ - AF184752 g'tga'tccggggagatgtttacaaccgacagtggggccagggaaccc‘tggtcaccgtctcc
JOe256 IGHI1*E1 . -c--aa- 8Q--C----s---me-Commemmmem oo
KBE355 IGHI4*02 ac- tttgact [
JOR256 IGHI4*0L ac———tttgact—c ———————— R R R
XBE355 IGHIS*0Z2 -caac-ggtt-gac-cC--------mmmm e
M25625 TIGHJI4*Q32 gc---tttgact-c-------- B




Im

Junctions of the V-DOMAINSs My

Tics

http://www.imgt.org

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

Side view View from above

Mouse(Mus musculus) ES.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://www.imgt.org

3'V-REGION N-REGION  D-REGION N-REGION
totgcgaaaga <) tdam tg gtggtgactgctat tcc &) gat(g—
JUNCTION

C AP Y R G D TY DY
tgt gcg cca tac cgg ggt gac act tat gat t
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Analysis of the JUNCTIONs

Input % nams V-REZION N1 D-REZION NZ
#1 MeZYZd IGHVT-4-1+#0Z tgtgogagada aga aata
$#2 247269 IGHVl—EQ*DEI tgtgcgagag.lggggggctaagg toatgggt
Input J-REGION J nams D nams YVmut Dmut Jmuat Ngco
#1 MeZTEd ..., tttgactactagy IGHIA+<0Z IGHDS-Z4+<01 O 2 0 177
#2 247269 .. .actggttogacooctgg IGHIS*0Z  IGHD3-3*#02 O 2 0 13720
Translation of the JUNCTIONs
105 107 109 111 111.2 112.4 112.2 11%2 114 116 118 COR3I-IMET
104 106 108 110 111.1 111.3 112.3 112.1 113 115 117 frame length
C & R E D 1 N (e ¥ E I F D ¥ W
#1 MBZETEd tgt gog aga gaa gat age aat ggo tac aaa ata Lttt gac tac tgg + 13
[ Y E z (e & E AL E E L E LI E H = il 13 F T P W
#2 ZATZ69 |tgt gog aga goly ggg got aag 4tc gaa ttt ttg gag tgg tit cat ggg tac tgg ttoe gac coo tgg + 20

== IMGT/TunctionAnalysis Search page

== IMGT/ JunctionAnalysis Docutnentation yousfl MOI’IOd et a/ BIOInfOfmatICS, 20’ I379-I385 (2004)




&3 IMGT/JunctionAnalysis - Mozilla Firefox

Fichier ~ Edition  Affichage  Aller 4 Margue-pages  Qugls ¢

<:§I - E} - @ I:I @ |-)- http:{fimat. cines. fr/cgi-bin/IMGTicka, jvlivret=0 V| @ o [CL Tics

‘Citing IMGT/unctionAnalysis: Yousfi Monod, M. et al. Bicinformatics 2004, 20 Supplement 1:1379-1385 PMID 15262823

Information
system®

http://www.imgt.org

IMGT/JunctionAnalysis Search page

Species :

Homo sapiens +

Locus :

® IGH C TRA

O I1GK C TRB

O IGL O TRG
C TRD

Sequences

® Type (or copylpaste) required information and nucleotide sequences into the box below :
>Mezv24, IGHVV-4-1¥*02Z, IGHJ4*0:2Z

TGT GCG AGAL GAL GAT AGC AAT GGC TAC hbhd ATA TTT GAC TAC TGG

247269, IGHV1-69%06, IGHJIS*0OZ

TGT GCG AGL GGG GGG GCT AAG GTC Gah TTT TTG GAG ToG TTT CAT GGG TALAC TGE
TTC GAC CCC TGS

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

[ Start ” Clear the form ]

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



B[=/E9

©) IMGT/JunctionAnalysis - Mozilla Firefox

Fichier ~ Edition  Affichage  Aller &  Marque-pages  OQutils 7
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Analysis of the JUNCTIONs

Input WV name V-REGICN i D—-REGION Nz J=REGION J name
#1 MAZ724 IGHV7Y-4-1%*0Z tgtgogadgadga aga CLAagoaatygotadas. . . . AATA e tttgactactogy IGHI4*0Z n
#2 Z47269 IGHV1-69*06 tgtgogagsa gogyogyotasady ... Cbogaatttttggagtoggtt. .o ... toatgggt .. actgyttogaccootgy IGHIS*02Z
Input I nare Viout Drout Jout Noe
#1 MgzZ724 IGHDE-Z4*01 0O Z u] 1/7
#2 Z47269 IGHD3I-3*02 O 2 u] 14721

Translation of the JUNCTIONSs

105 a7 109
104 106 103 110

C A E E D 3 M
#1l MeZ7Z4 tgt gog aga gasa gat ago aat
C A R G G A K
#2 Z47269 tgt gog aga gy gy Jgot asg

111 111.2 11z.4 11z.2 112 114 11la 118 CDR3I-IMGT
111.1 111.3 112.3 11z.1 113 115 117 frame length
G ¥ K I F D T 1)

ogc tLac aaa ata Lttt gac tac tgg + 13

v E F L E w F H G T ) F D P )

gre gaa Lttt ttg gagd tgy CLt cat ggg tac tgg tho gac ooc tgg + Z0

Yousfi Monod et al. Bioinformatics, 20, 1379-1385 (2004)
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Fichier ~ Edition  Affichage  Allerd  Marque-pages  COutls 2

Information

. . Tics system®
IMGT/JunctionAnalysis Result |
Locus IGH Maximum number of mutations :

Species Hormo sapiens V—REQON 2.2; D—REGlQN 4 JREGION : 2
Deletion criterium : Lsing patterns

IMGTrepertoire link Locus representation Best D gene choice for a same score : Less mutations
Description of the JUNCTIONs
Click on mutated (underscored) nucleotid to see the original ong

Input ¥ name ¥V-BEGIOH P Hi D-BEGIOH H2 P J-BREGIOH J name I name Ymut Imut Jmut Hge
#1 770756 IGHVZ-26%01  toungoacd..... {75100 7 | A YrAgOECTYYTAT Coaaatatc ...ACtttgaccactgy IGHI4902 IGHDE-13%01 1 2 1 E5/15
#2 FT0257 IGHVI-7e02 tgtgc}ag. OUREOT  veseserrennaamnens cagetottatgee peoe ctactggtacttegatetetyy IGHIZ*01  IGHDZ-2+01 O z 0 g/
#3  F70B06 IGHV4-31%03  tgtgogagag. o LORCEACT. v e ... cact c.atgettttgatgtetgy IGHIZ*01 IGHD4-17#01 O 0 0 a/5
#4 770608 IGHV4-39+05  tgtge. CRTATEA e el A A s 10 -Xe t e o Lt -1 CoCEgUa .atgettttgatatetgy IGHIA*0Z  IGHDI-3%01 O 0 0 12/17
#5 770610 IGHV4-34709  tgtgogadgad. EEOUOAT eee.s egatttttygagtggttatt. ..., cooga Ca tgatgottttgatatetoy IGHIA*0Z2  IGHD3-3+01 O 0 0 9/12
#5 770617 IGHV4-59+01  tgtgogaga. . T tyytasctatas. tgooggogtty ...actggttegacceetgy IGHIS*0DZ  IGHDI-9%01 O 2 0 9/13
#7  F70613 IGHV4-59+01  tgtgogagad. e CRgUayCLyytan ptooet ....ctttgactactyy IGHI4*02 IGHDE-13%01 O 0 0 4/
#3 770614 IGHV4-59f01  tgtgogaga. . CRCEALAR  cvvvereeeeeenns ttoggggacttat, ..., .., EECCED e, gactactogy IGHI4*02 IGHDA-16%01 O 2 0 7/14
#9 770615 IGHV4-55+*01  tgtgogagad. gyete OLRAATRTT. v v v rnns tttoggas .tactggtacttegatetetgy IGHIZ*01 IGHDS-24%01 O 2 o /13
#10 770616 IGHV4-34701  tytgogagad. T 1« 2 (Rt 11 (A ttece ...actggttogaccoetyy IGHIS*02 IGHD3-16%01 O 0 0 &/8
#11 770620 IGHV4-30-4*01 totgogagags T gygUCOygatagtt. .. .. ooy .gatgettttgatatetgy IGHIA*0Z IGHDI-16#01 1 4 0 5/5
#12 770627 IGHV4-39*01  tgtgogagacs CORCHAEEEALOT  viriaraineaiaas BECOITIATEL v v e ey LYRCCEEE  waaaas ttgactactgy IGHI4*02 IGHDG-16%*01 O 1 0 1z/z1
#12 770627 IGHV4-39706  totgogagags  t o tooccooohoctoocaamat e LN A=TuL = ate (e L R vl o 1= PR LRLOLACT  eeees tttgactactyy I[GHI4*03 IGHD3-10%01 O 0 0 15/28

Yousfi Monod et al.

Bioinformatics, 20, 1379-1385 (2004)



The eleven IMGT amino acid classes

according to the physico-chemical properties

http://www.imgt.org

“olume' classes ‘Hydropathy' classes
in A Hydrophaohic [Meutral Hydrophilic
Yerylarge 189-228 F WY i
Large 162-17 4 I L [yl .. R
fledium 1535-154 ki E L]
=mall 105-117 C F T D Mo
Yery small G0-90 A, (5 o
. = x | = 2
Aliphatic E % Basic E :%
T
L 1 | 1 |
LIncharged Charged LIncharged
Monpolar | Fuolar I

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



4. ‘Detailed view’: Results of IMGT/JunctionAnalysis N>

. . . Gene —
4. Results of IMGT/JunctionAnalvsis Tics J;r:::;;.:

Maximum number of accepted mutations in: 3"-REGION = 2, D-REGION = 4, 5'|-REGION = 2 http://www.imgt.org

Analysis of the JUNCTION

D-REGION is in reading frame 3.

Click on mutated (underlined) nucleotide to see the criginal one:

Input V name 3'V-REGION N1 D-REGION N2 5" J-REGION J name D name Vmut Dmut Jmut Ngo

AF1B4762 IGHVI-73*01 tgt...... [+ tgatcecggggagatgtt. .. .. tacaaccga ..., cagtgg IGHJI1*01 IGHD3-10*01 0 4 1 5710

Translation of the JUNCTION

Click on mutated (underlined) amino acid to see the original one:

—

104 105 106 167 108 109 113 114 115 116 117 118 Frame CUR3-IMGT Holecular ..

length mass
c NN - B - (Ve

AF1B4762 tgt gtg atc cgg gga gat gtt tac aac cga cag tgg + 10 1.,508.72 9.24

5. ‘Detailed view’: Sequence of the JUNCTION (‘nt’ and ‘AA’)

5. Sequence of the JUNCTION ('nt' and "AA")

104 105 106 107 108 108 113 114 115 116 117 118
coov I R G D ¥V ¥ N R Q W
tgt gtg atc cgg gga gat gtt tac aac cga cag tgg



) IMGT/JunctionAnalysis - Mozilla Firefox

Fichier

Edition  Affichage  aller & Margue-pages  Outils 7

JUNCTION alighments

Click on mutated (underscored) amino acid to see the original one: |:|

#1

#2

#3

#5

#0

#7

#3

#3

#10

#11

#12

270256

270257

270606

270603

Z70610

270611

270613

70614

Z70615

270616

270620

70621

104 105 106 io07 108

Tot gra [=s4 8 grL gt

tgt == ] g gat oo

tgt gog aga gog act

tot gta

(8]

tgt

(8]

tot

L

110 111 11,1 1i1i.2 ii1.3 1i1i.4 112 5 1i12.4 1i2.3 112 2 1121 112 113

oo ot gta - -
o - W

tot tat goo . .

cac - -

(8]

tot

tot

tgt

(8]

tot

L]
=

tot

. coo aaa tat
- -

. oo coo tac tog
T

. tat
B - B

. att coo coo fefeyey aat
N

. tat too cga cat gat

T 5
- acoc too
T Y

- act tat
5 E ¥ W

116

gac

gat

gat

gat

gat

oac

gac

gac

gat

gac

gat

gas

cto

118

tog

tog

tog

tog

tog

tgg

tog

tog

tog

tog

tog

too

Im
M
G
Ties

Information
system®

http://www.imgt.org

CDR3I-THMGT Molecular

Jdength

15

16

11

is

19

15

iz

13

16

iz

14

16

mass

2,438,

Z,256.

1,604.

z,426.

2,539,

2,072,

1,531,

1,546,

z,419,

1,602,

1,932,

z,307.

52

€

Terming




6. ‘Detailed view’: V-REGION alignment

6. V-REGION alignment according to the IMGT unique numbering

AF1B847&2

227508 IGHVI-T73+01
ABO19437 IGHV3-73+02
X92206 IGHVI-72+*01
92216 IGHVI-15+01
M99405 IGHVI-15%07

AF1B47E2

227508 IGHVI-T73+01
ABO19437 IGHV3-73+02
X92206 IGHVI-72*01
92216 IGHVI-15+01
M99405 IGHVI-15%07

7. ‘Detailed view’: V-REGION translation

7. V-REGION translation

AFlB4TE2

£27308 IGHV3-73*+01

AFlB4752

227508 IGHVI- 7301

R FR1 - IMGT
1 =) 10 15
gag gtg cag ctg gtg gag tct ggg gga ... ggc tta gtc cag cct
mmm mmm mmEm mEm= === === --c ....................
- - - - - - - - - - - - - - - -——_ - e e - __a a _____
- - - - - - - - - - - - - - - -——_ - e - __a a _____
20 25 30

ggg gga tcc ctg aaa ctc tcec tgt gea gec tot ggg ttc ace ctc
_____ g e e mmm mmm mmm mmm e eme mme e - - e =
..... g mme mmm mmm mmm mmm mmm mmm mm= aa= e
e I B L LR TR R - BEE R t--
----- g --- --t -g- --- --- --- --- --- - --- --1 t--
----- g --- --t -g- --- --- --- --- --- - --- --1 t--
R R R FR1 - IMGT

1 2 10 1%

E v 0 L VvV E 5 G 0 v 0 F

gag gtg cag ctg gtg gag tct ggg gga ... ggo tta gitc cag cct

- - [ —— - g _________
20 25 30

c 6 S L K L 5 C A A F T L

ggg gga tcc ctg asa ctc tocc tgt goa geoc tot ggg ttc acc ctc

F

..... g - - - -—_—— == - - - - - -—_—— ==

R

Im
Mus

Gene _
Information
Ti(‘s system®

http://www.imgt.org




8-10. ‘Detailed view’: mutation analysis

Im

g100>a, A34>N (- - -)

c101=a, A34=N (- - -)

c174>g, 558>R (- - -)
al77>t, K59=N (+ - -)
algl>g, NG1=E (+--)
c1832q, N6I=E (+--)
algd>t

glBs=c

t187>g,Y63>D (- - -)

t226>c, F76>L (4 - -)
a263>t, Y88=>F (- + -]
C287>0, T96>5 (+ - +)
0291>t, E97>D (+ - +)
g301>a, V101=M (+ - -)

300>t

M ug
Gene
Tics
8. V-REGION mutation table
FR1IMGT | CDR1-MGT FR2IMGT CDR2-MGT FR3-IMGT CDR3-IMGT
g36>a | t8B>c, F30=L(+--) | alls=g M39>V(4+--) | t168=c g211>a,V71=M (+--) | a313=g,T105V (---)
g5l>a | t99>3 t135>¢ gl70>a, R57>K (+ +4) | a2152q,K72>R(+++) | c314>t, 71055V (- - -)

t315>g, 105>V (- - -)
g317>t, R106>1(- 4+ )

3318>c, R106>! (- + -)




8-10. ‘Detailed view’: mutation analysis

Information

- U u T'[{_‘.S system®
0. EGION mutation statistics it e imgtorg
MNucleotides
|V—F{EGION | FR1-IMGT | CDR1-IMGT | FRZ-IMGT | CDR2-IMGT | FR3-IMGT | CDR3-IMGT
Total nucleotides
with gaps 312(318) 78 36 51 30 117 0 (6)
Total 25 (20) 2 4 . g 8 0 (5)
Mutations Silent 8 2 1 1 3 1 u]
‘ Mon silent | 17 (22) | Q | 3 | 1 | 5] | 7 | 0 (5
‘ a=g | 3(4) | 0 | 0 | 1 | 1 | 1 | 0 (1)
g=a | e | 2 | 1
Transitions . .
\ st | 1(2) | 0 | 0 Amino acids
t=c 4q 8] 1
asc 011} 0 o IMGT labels V-REGION | FR1-IMGT | CDR1-IMGT | FR2-IMGT | CDR2-IMGT | FR3-IMGT | CDR3-IMGT
Cc=a 1 4] 1 H :
| | | | Total amino acids (AA) 104(108) 26 12 17 10 39 0(2)
‘ a=t | 3 | i} | o0 with gaps
t 1 0 1 :
Transversions ‘ =a | | | Identical AA 89 26 10 18 5 32 0
‘ g=c | 1 | 0 | 4]
Total 15(17) 0 2 1 5 7 0(2)
c=q 3 o] 0
g=t 1(2) 0 o0 (---) 3(4) 0 1 0 2 0 0(1)
t>g | 1@ | o | © ++4)| 2 0 0 0 1 1 0
Conserved hed |7 0 1 1 2 3 0
AA changes | IMGT AA classes
(hydropathy, (-+4 1(2) 0 0 0 0 1 0(1)
volume,
(++4) 0 0 0 0 0 0 0
(+-4) 2 0 0 0 0 2 0




8-10. ‘Detailed view’: mutation analysis

= [ ] [ ]
10. Mutation hot spots (in germline V-REGION)
(a/t)a (a/glalc/t)(a/t) (a/t)(a/g)c(c/t) t(a/t)
wa rgyw Wrcy tw
Motif | Positions Motif | Positions Motif | Positions Motif | Positions
aa 58-59 (FR1) agct 8-11 (FR1) agct 8-11 (FR1) tt 34-35 (FR1)
aa 142-143 (FR2) ggct 31-34 (FR1) agece 41-44 (FR1) tt 82-83 (CDR1)
ta 165-166 (FR2-CDR2) ggtt 80-83 (CDR1) aact 59-62 (FR1) tt 88-89 (CDR1)
ta 158-169 (CDR2) ggct 94-97 (CDR1) agece 72-75 (FR1) tt 135-136 (FR2)
aa 171-172 (CDR2) ggct 132-135 (FR2) tget | 99-102 (CDR1) tt 158-159 (FR2)
aa 175-176 (CDR2) ggct | 146-149 (FR2) agct | 177-180 (CDR2) ta 165-166 (FR2-CDR2)
ta 180-181 (CDR2) ggtt 156-159 (FR2) tgct 201-204 (FR3) tt 167-168 (CDR2)
ta 1s7-188 (CDR2) agca | 172-175 (CDR2) agcc | 277-280 (FR3) ta 180-181 (CDR2)
ta 199-200 (FR3) agct | 177-180 (CDR2) aacc | 285-288 (FR3) tt 186-187 (CDR2)
aa 214-215 (FR3) agtt | 184-187 (CDR2) tact 307-310 (FR3) ta 199-200 (FR3)
aa 249-250 (FR3) agca | 195-198 (CDR2) tact 312-315 (FR3) tt 226-227 (FR3)
aa 253-254 (FR3) ggca | 220-223 (FR3) tt 245-247 (FR3)
ta 262-263 (FR3) ggtt 224-227 (FR3) ta 262-263 (FR3)
aa 269-270 (FR3) ta 304-305 (FR3)
aa 274-275 (FR3) tt 306-307 (FR3)
aa 283-284 (FR3) ta 312-313 (FR3)
as 285-286 (FR3) ta 315-316 (CDR3)
ta 304-305 (FR3)
ta 307-308 (FR3)
ta 312-313 (FR3)
ta 315-316 (CDR3)

Information
system®

http://www.imgt.org



11. IMGT Collier de Perles

http://www.imgt.org

IMGT unique numbering rules

maintain conserved AA, and therefore
codons, at the same positions

- standardize the delimitations of FR-IMGT
and CDR-IMGT

CDR-IMGT lengths are in themselves a crucial
information.

8.8.15]

Al BT Cl C’T C”l DT El FTGl 127
Standardized description of the V-DOMAIN, whatever the antigen receptor,

the chain type and the species.



13. ‘Detailed view’: Annotation by IMGT/Automat Mag

13. Annotations by IMGT/Automat

Label
V-D-J-REGION

W-BEGTOM

FR1-THGT

1st -CYS

CDR1 - TMGT

FR2-THGT

CONSERVED-TRP

Location/Qualifiers

58..415

fMucleotide sequence

gaggtgcagctggtggagtctgggggaggcttagt ccagocctgggggatcocctgaaactc
tcctgtgoagectctgggitcaccctcagtggctcaaatgtgoactgggtccgocaggec
tccgggaaagggctggagtgggttggoccgtatcaasaggaatgctgagtctgacgcgaca
gcatatgctgcgtcgatgagaggcaggctcaccatctccagagatgattcasagaacacg
gcgtttctgcasatgaacagcctgaaaagcogatgacacggoccatgtattattgtgtgatce
cggggagatgtttacaaccgacagtggggccagggaaccctggtcaccgtctocctcag
JfTranslation
EVOLVESGGGLYOPGGSLKLSCAASGFTLSGSNVHWVROASGKGLENVGRIKRNAESDAT
AY AASMRGRLTISRDDSKNT AFLOMNSLESDDT AMYY CVIRGDWVYNROWGOGTLVTVSS
58, .351

fallele="IGHV3-73+0L"

/COR length="[8.10.10]"

/gene="IGHV3-73"

fMucleotide sequence
gaggtgcagctgogtggagtctgggggaggcttagtccagoctgggggatcocctgaaactc
tcctgtgeoagectoctgggttcaccctcagtggctcaaatgtgocactgggtccgocaggec
tccgggaaagggctggagtgggttoggoccgtatcaasaggaatgctgagtctgacgcgaca
gcatatgctgcgtcgatgagaggcaggctcaccatctccagagatgattcasagaacacy
gcgtttctgcasatgascagcctgaaaageogatgacacggoccatgtattattgt
fTranslation
EVOLVESGGGLYOPGGSLKLSCAASGFTLSGSNVHWVROASGKGLENVGRIKRNAESDAT
AY AASMRGRLTISRDDSKMNT AFLOMNSLEKSDOT AMY Y C

58,.132

FAA IMGT="AA 1 to 26, AA 10 is missing"

fMucleotide sequence
gaggtgcagctggtggagtctgggggaggcttagtccagoctgggggatcocctgaaacte
tocctgtgoagectot

fTranslation

EVOLVESGGGLVOPGGSLKLSCAAS

121,.123

JMucleotide sequence

tgt

fTranslation

C

133, 156

FAA_TIMGT="AA 27 to 34"

fMucleotide sequence

gggttcaccctcagtagctcaaat

J/Translation

GFTLSGSN

157, .207

FRA_TMGT="AA 39 to 55"

fMucleotide sequence
gtgcactoggotccgccagocct cocggaamagaggct ggagtagottagocagt
/Translation

VHAVROASGEGLENVGR

163, 165

fMucleotide sequence

tag

/Translation

W

Gene _
Information
Ti(‘s system®

http://www.imgt.org

IMGT/V-QUEST provides a
full automatic annotation of
the V-J-REGION or V-D-J-
REGION.
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