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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 (IG) and T cell
receptor (TR) genes.
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V-GENE
>X62106.0|HSVI2|Homo sapiens VI-2 gene for immunoglobulin heavy chain
tgagagctcc gttcctcacc [atggactgga cctggaggat cctcttcttg gtggcagcag 60
ccacggglaa gaggctccct agtcccagtg atgagaaaga gattgagtcc agtccaggga 120
gatctcatcc acttctgtgt tctctccaga ggggcccact cccaggtgca gctggtgcag 180
tctggggctg aggtgaagaa gcctggggcc tcagtgaagg tctcctgcCaa ggcttctgga 240
tacaccttca ccggctacta tatgcactgg gtgcgacagg cccctggaca agggcttgag 300
tggatgggat ggatcaaccc taacagtggt ggcacaaact atgcacagaa gtttcagggc 360
agggtcacca tgaccaggga cacgtccatc agcacagcct acatggagct gagcaggctg 420
agatctgacg acacggccgt gtattadtgt gcgagaga tgaaa acccacatcc 480
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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.

IMGT is at the origin of Immunoinformatics



Spacefill 3D representation of an IgG

http://www.imgt.org

......

VH: V-DOMAIN of the immunoglobulin heavy chan

VL: V-DOWMAIN of the irmunoglobulin lght chain

CHI, CH2, CH3: C-DOMAIN of the immuno globulin heavy chain
CL: C-DOMAIN of the immunoglobulin light chain

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

The Immunoglobulin FactsBook, 2001
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The Immunoglobulin FactsBook, 2001
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Immunoglobulin (I6) synthesis e

Tics system®

genomlc DNA V http://www.imgt.org
(IGH Locus 14q32)

rearranged
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MRNA

2 x 102 different IG % ﬁ
per individual

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



Immunoglobulin (IG) synthesis ﬁi
G Information

Tics system®
1 5 O http://www.imgt.org
FUNCTIONAL IG GENES
HEAVY CHAIN v D c v J c LIGHT CHAIN
OECHHIHEHEHE- > - — B
39-46 x 23 x 6 34-37 x 5 Kappa
30- 33 X 4-5 Lambda
I I
6300 POTENTIAL RECOMBINATIONS 185 +165 POTENTIAL RECOMBINATIONS
N-DIVERSITY
SOMATIC MUTATIONS
x 1000
ABOUT 6.3x 10° POSSIBILITIES ABO‘}T 3.5x 10° POSSIBILITIES
A 2 x 1012

DIFFERENT ANTIBODIES

1 (MGT Repertoire, http://www.imgt.org




What was the first goal?

http://www.imgt.org

CONTENT

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

DATA

1. Genes AND adlleles

2. Sequences (germline AND rearranged)

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



IMGT® Web resources

IMGT Repertoire 10,000 pages HTML et

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

Subgroup
IGHV
IGHWY
IGHWVS
IGHV4
IGHYS
IGHVE
IGHVT

IGHY(IT

IGHY(TIL

IGHY(TV

Total

Functional
9
3
18-20%#(+])*
G-DHHH )

SE- QA+ *

ORF

A+1)*

Pseudogene
5
1
250+1*
2
1
4
2
15
1
TO+D*

http://www.imgt.org

Total
14
4
A7 o
Q124
4
1
S-fEE
22
12
1
123-120°%#

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



IMGT Alignment of alleles

X0Z850 |, TRAVE-E%01
REOD0EES, TRAVE-E%02
MEEZE1 |, TRAVE-E702
X0Z8E0 |, TRAVE-E%01
AEOD0ESS, TRAVE-E+02
MEE3E1 |, TRAVE-E¥02
X0Z850 |, TRAVE-E%01
REOD0EES, TRAVE-E%02
MEEZE1 |, TRAVE-E702
X0Z850 |, TRAVE-E%01
AEOD0ESS, TRAVE-E+02
MEE3E1 |, TRAVE-E¥02
X0Z850 |, TRAVE-E%01
REOD0ESS, TRAVE-E%02
MEEZE1 |, TRAVE-E702
X0Z850 |, TRAVE-E+01
AEOD0ESS, TRAVE-E+02
MEEZE1 |, TRAVE-E¥02

1 2 3 4 5 & 7 8 3 10 11
A 0 ] W T 1] L D 5 u] W
GCC CAG TCT GTG ACC CAG CTT GAC AGC CAA GTC
21 22 23 24 25 26 27 26 29 &0 &1
L E [H H ¥ & & & i) ] i
CTG AGG TGC AAC TAC TCA TCG TCT GTT TCA GTG
41 42 43 44 45 45 47 48 43 50 51
w Ky W 0 T F R 0 G L a
TG TAT GTG CAA TAC CCC AAC CAA GGA CTC CAG

IMGT
€1 62z &5 &4 65 E6| 67 E5|E3 70 74
T L W E & I H
AC CTG GTT) GAA AGC JATC AAC
4 [E]
______ [Rp—— H_— G__ ——— [Rp—
4 [E]
______ [Rp—— H_— G__ ——— [Ep—
81 82 83 B84 B4R B4F B4c 85 86 87 88
A E F R k S 0 T 5 F H
GCT GAAR TTT AAC AAG AGT CAA ACT TCC TTC CAC
COR3-THGET
101 102 10% 104 105 106 107 108
E ¥ F [H A W &
GAG TAC TTC TGET GCT GTG AGT GA
E
Smm e e eem e e g #o

1z
F
CCT

13
W
GTC

53
L

CTC

14 15 16 17 1% 13 20
F E E A F [ E
TTT GAA GAA GCC CCT GTG GAG
a4 35 3R 37 3% 33 40
L F
CTC TTC
COR2-
f4 55 &R 57 58 53 O
L E Ky L g G 5
CTG ARG TAT TTA TCRA GGA TCC
74 5 7R 7T O?E O3 &0
G F E
GGT TTT GAG
91 32 393 454 3% 3 37 338
E F 3 [ H I 5 i
AAA CCC TCA GTC CAT ATA AGC GAC
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http://www.imgt.org

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



IMGT Protein display

http://www.imgt.org

TRAW FR1-IMGT COR1-IMGT FRE-IMGT CORZ-IMGT FR3-IMGT COR3-IMGT
gene {1-26) (27-38) {39-55) (56-65) {6E-104)% {105-115)
1 10 20 a0 40 50 &0 T0 80 84aBC a0 100 110
......... T P T P R [ T U D U P
LEO00EER, TRAV1-1 GOSLEN. PSEVTAVEGATWOINCTY] TSGEYG. ... .. LS QOHOGGAPTFLSY @DG ..... LEETG. .. .. .. RFS5FLSRSDSYGYLLLOELOMEDSASYFC AWR. ... .. ..
LEOO0QEER, TRAV]-2 GOWIDN. PTEMTATEGATWOINCTY] TSGENG. ... .. LEWYQOHAGEAPTFLSY OG. .. .. LEEEG. .. .. .. RFSSFLSRSEGYSYLLLEEL OMEDSASYLC AWR. . ... ...
LEOOQBER, TRAVE ENQVF(]. PSTVASSEGAVVEIFCNHS WSHAYN. ... .. FFUWYLHFPGCAPELLVE. GSE. .. .. .. BEOAG. . ... .. RYNMTYER. . FSSSLLILOVREADAAWYYC AVE. . ... ...
AEO006ER, TRAYS AQSVAQPEDOVHVAEGHELTVECTYS VSGNEY. ... .. LEWYVOYPHRGLAOFLLE YITGDOWL. .. WEGSY.. . .... GFEAEFNESOTSFHLEFPSALWSDSALYFC AVED. .. .. ..
AEO006ER, TRAVL LaETTO. PISMOSYEGQEVNITCSHN NIATWOY. .. .. ITWYQOQFPSQGPRFIIO GYET. ... .. EVIHE.. . .... VaSLF IPADRES STLSLEPEVSLSOTAVYYC LWGD. . ... ..
LEOQ0GED, TRAVE GEDVE(QS. LELSVEEGDSSVINCTYT DS55TY. .. ... LYWYROEPGAGLOLLTY IFSNMD. ... MEQDQ....... RLTVLLNEED SLEIADTOTGOSATYEC AES. ... ...
AEO00GED, TRAVE SOEIEQHSEALNIQEGETATLTCNYTT NYSPAY. ... .. LOWYRODPGRGEVFLLL IRENEE.... EEREEE....... RLEVTIFT LF@ESDPMSHTYLD ALD. . ......
AEO00GED, TRAYVT ENQVEHSPHFLGEOOQGDVASMECTYS WSRFNHN. . . . .. LOWYRONTGHMGPEILLS MYSAGY. ... EROEG. ... ... ATLLE.  HGSSLYITAVOPEDSATVEC AVD. . ... ...
AE000659, TRAVE-1 ANSVSIHNHHVILSEAASLELGCNYS YGGTWH. ... .. LFWWOYPGOHLOLLLE YFSGDPL. .. WRGIK....... %EFIKSKFSFHLRKPSVDWSDT&EYFD AVH. . ... ...
BEO006S, TRAVE-2 ANSVT @-‘ SWSEGTPVLLECNYS S5YSPS. ... .. LFWYWOHPHNEGLOLLLE YTS&AATL. .. WEGIM. ... ... GFEAEFEESETSFHLTEPSAIMSDAARTFC WWs. . ... ...
BEO00659, TRAWE-3 ANSVTIPLIHITVSEGASLELECNYS YGALPY. ... .. LFWYWOSPGOGLOLLLE YFSGDTL. .. WOGIE. ... ... GFEAEFERSNSSFNLEERE SORARTFC AVG. . ... ...
AEOO0ESD, TRAVE-4 AQSVTOLGEHVSYS VLLECHYS SS{EPY. .. ... LEWYVOYPNOGLAOLLLE TL. .. IH....... GFEP:EFKKSETSFI—]L’IK@&JS YFC AWS. . ... ...
#OZ28E0 |, TRAVE-A ANSVTOLOSOVEVFEEAPVELRCNYS S5WSWY. ... .. LEWYVOYPHNOGLAOLLLE ¥YLeLSTL. . . IH....... GFEAEFNES()TSFHLEEPSVHISOTAEYFC AWS. . ... . ..
AE0006ED, TRAVE-T TNSVTOLOGHITVSEEAPLELECNYS ¥SGWPS. ... .. LFWYWOYSS0SLOLLLE DLTEATO. .. WRGIR. .. .. .. GFEAEFEESETSFYLEEPSTHYSDAAREYFC AWGDR. . . . ..
AEQO0ECT TEATO_1 COSYYOTF GOV ESFLOSL TYHCSYF TTOVES LEI VL CEOTLHLE  AHE AN ECENE GFF FYFL ALS

IMGT Repertoire, http://www.imgt.org
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IMGT Collier de Perles

http://www.imgt.org
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IMGT databases and tools
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Fichier Edtion Afficher  Aller  Communicator Aide

F— IMGT Mane-Paule page: IMGT repertoire - Netscape

Locus represgntation: Human T(GT
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Giudicelli V. et al. Nucleic Acids Res. 33, D256-D261 (2005)

Human IGL 22q11.: I Im
WELCOME! M
Centromenc to IMGT/GENE-DB 1-;-[[“
BCREL2
ez | Gene S
INTERMATIOMAL T . Information
¢l oo - | IMMUNOGEMNETICS 1C8 system(®
1 [in}
L [NEOEMATION SYSTERMME
HH—1—
GG 3 17 T9% 44 w9 o ome o
U — = m W P~ U — = = — =l — -
BLC T — O H—HOO—HH H——H00 [ 00 kh
I i
c s s 3§ A
- - T MmN = O E =E—F Mmool W
= = omoon n g goo GReiis o
in Iy [ I I o o ol P = m
— I 04— ——H1—HH-3 s00kb
Telometic
Al ERRES2 erewIn o | o 2an o euy oy o LCCLSTER
T I W o bt o B T o B o W o T Lo B ) o oo R R o R o B 1234567
i l-!l —iH—OT—ERR L HEe— 3 1050 kb
I




MGT/LIGM-DBE Consultation module ¥3 - Netscape

Fichier Edition  Afficher  Aller  Communicator  Aide

4 W!v Signets J{. Adresze :Ihttp:a"a"ligm.igh.n::nrs.fr:m 04/ cai-bind MG T lect j @v Infos connexes ﬂ
T -

FT  V-GENE <1297 al

FT < I : : : I

FT /] iHelp |IMOTHomepage :IMOT Mare-Pavle page ;| Mew search m

FT s : \Y P

FT Fa] Created oy Marie - Faule Lefranc JCITEES, BMontpellier IT Unisersits, France) GL"II,E

FT Fm htt[n:fﬁh'l.gt.l:il‘l.ﬂi.ﬁ‘ . Information

FT .-"g - Tlfﬁ systemE

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

FT V-REGICH 1.

FT fa

FT =

?i ;g; Five types of search are available : select one by clicking on the hutton

FT YT}

ii FRL-IHGT ;‘;‘J catalogue @ scceasion manber, moemonic, defimtion, creation date, length, annotation

FT At level

FT 1=£-C¥3 543

FT CDR1-IMGT TE..102

FT fAA_IHGT="2? to 357

FT ftranslation="33DVGCYNT"

FT FRZ-INGT 103..153

FT fAA_IHGT="39 to 557

FT ftranslation="VIWYQQHPGEAPKLMIY"

FT CONIERVED-TRF 1029..111

FT CDRzZ-IMGT 154..16:2 |-

FT fAA_IHGT="56 Lo SET

FT ftranslation="DV3"

FT FRI-INGT 163..270

FT /AL IMGT="66 to 104, AL 73, 81, 82 missing"”

FT ftranslation="KERFSGVPDRFIGIKIGNTASLTISGLOAEDEADYYC™

FT 2and-C¥3 268..270

FT CDRI-INGT 271..297

FT fAA_IHGT="105 to 113"

FT ftranslation="C3ITAGSYTF"

XX

30 SJequence 297 BP; 60 A; 93 C; V1 G; 73 T; 0O other;

cagtoctgoos tgactoagos togotoagbty tooggybtobc ctggacagbc agtcaccato &0
tocbtgoacty geaccadqoay toatgbtoggt ogottatasct atgbctbocty gtaccaacad 120 ll

[ == |Document : chargé : ' o




IMGT/LIGM-DB

Z20——T1T—-—2O0LMO

Information

9 IMGT /LIGM-DE Consultation module »3 - Mozilla Firefox Tics system®
Filz2 Edit Wiew Go  Bookmarks Tools  Help hitp:/fwww.imgt.org
FH Eey Location/ualifiers -

FH

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

FT fpartial

FT ddb_xref="taxon:9608"

FT ,-“cell_tgrpe="B—cell hvbhridoma ZF7'

FT ,-“II-IGT_nDte="autDrnaticallgr annotated with INGT toola™

FT forganism="Homo sSapiens'

FT W—D-J-REGICN 1..375

FT ftranslation="0VHLVESGGAVFHFGRILELIRLASGF TFSSVGMHITWROQLP

FT AEGLEWV AV IV DGENEYYAD A VEGEF TIZRDNAFNTLYLOMMNELRAED TAVYYC

FT AFEHVTIAAAGRRGAGHDWIIGOGTTWITWIS™

FT W—REGICON 1..296

FT fallele="IGHYW3I-33+%01, putatiwve'™

FT ene="IGHWVI-33' H
T e e 1w 173.206 sequences from 343 species
FT fputgtive_limit="3' =ide'r

FT ftranslation="0VHLVESGGAVFHFGRILELIRLASGF TFSSVGMHITWROQLP bz

FT AEGLEWV AV IV DGENEYYAD A VEGEF TIZRDNAFNTLYLOMMNELRAED TAVYYC

FT LET

FT FR1-TMGT 1..75

FT .-"'ILA_II'IGT="1 to 26, Ak 10 i=s miz=sing™

FT ftranslation="0VHLVESGGAVFHPGRILELIRLLS .

FT CDR1-IMGT 76..99 IMGT_ONTOLOGY

FT AL TMGT="27 to 347 L

T L EEnS At iomenOFTESS TG 277 IMGT labels for sequenges
FT FRZ-TIMGT 100..150

T /kh THOT-"35 to S5 285 IMGT labels for 3D structures
FT ftranslation="MHWVEQLP AKGLEI AV

FT COMNIEREVED-TERP 106..108

FT CDRZ2-IMGT 151..174 =

T /hb THGT-"S6 to 63" SO (Sequence ontology):

FT Stranslation="IWYDGIMEK"

FT FR3-TIMGT 175..288 67 IMGT IabeIS

FT .-"'ILJ'L_II'IGT="EE to 104, A4 V3 iz missing™

FT Jtranslation="YYAaDSVEGRFTIZRDNIEKNTLYLOMNILEAED TAWYYC ™" ;I

Crane o




e = -gagga
aggtgtccag
gtccctgaga
ggtccgccag
ttacatatac
gaattcactg
tgcgagagat
cctggtcacc
cagcacccag
ggagccactc
acccagccag
cacacagtgc
ccaggatgtg
tccacctacc
cgaggacctg
tgcctcgggt
acctgagcgt
gccatggaac
gctaaccgcc
gccgccgtcg
cttcagcccc
gaagtacctg
gaccagcata

ggtgggccac
taaacccacc

cDNA (in databases: mRNA!)

ttcaccatgg
tgtgaggtgc
ctctcctgtg
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
gtcttcccge
gtccagggct
gtgaccgcca
agccagctga
aagcactaca
cctaccccat
tcactgcacc
acactgaccg
aagagcgctg
gtcctgecgg
taccccgagt
cccgaggtcc
ctgacgtgcc
tcacaggagc
ggcaccacca
ggggacacct
accatcgacc

gtggacggca

cttttttaga
agccgggggg
ccatgaactg
gtagaagtga
acaacgccaa
tctattactg
gccagggaac
tgagcctctg
tcttccccca
gaaacttccc
ccctgecgge
cgaatcccag
ctccctcaac
gaccggccct
gcctgagaga
ttcaaggacc
gctgtgccga
ccaagacccce
acctgctgcc
tggcacgtgg
tgccecgega
ccttcgetgt
tctcctgeat

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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cDNA

... -gagga ttcacdatgpg aactggggct ccgctgggtt ttccttgttg cttttttaga 120
aggtgtccag tgt

http://www.imgt.org

gtttc agteeede)e

cctggtcacc gtctcctca

3'UTR

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

L-REGION V-REGION D-REGION JUNCTION J-REGION
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Eichier Edition Afficher  &ller  Communicator  Side http://www.imgt.org
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Information
system®

MGT/LIGM-DB Consultation module ¥3 - Hetscape

ID HICOMFEAL IMGT/LIGHM annotation : autc\matic; HUM; 375 EP.
HXE

AC L39956&;

HE

LT Z8-3EP-2001 (Rel. 2Z00132-5, arriwved in LIGM-DE )

DT 13-NOV-2001 (Rel. 200146-2, Last updated, Version 2)

XX

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

DE EINAL; rearranged configuration; Ig-Heavy: regular; functliohality —_—
LDE productive; group IGHV: subgroup HVI) specificity anti-DNAL single-stranded
DE [33) [human] .

LK

jzan) antigen receptor; irmrunoglobulin superfamily: fg; Ig_—Heavgr; varisble:;

jzan) diversity; joining; hybridoma; immunoglobulin.

Ak

Homo sapiens (human)

L EuEargrDta; Wetacoa,; Ghordata; Vertebrats: Mammalis; Eutheria; Primates:

o Catarrhini; Hominidae; Homo.
HE

EM [1]

EFP 1-375

RX MEDLINE:; 96195155.

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

RT " gene sedquences of human anti-ssDHNA antibodies secreted by lupus-derived
RT ChS5—-negative B cell hybridomas™:

RL Clin. Imtrunol. Immmanopathol. 75(2) 1152-160(1996) .

XX

DE EMEL; L39956.

XX

FH Eevy Location/Qualifiers
FH

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

2 T — e m

[ == |Document ; chargé




The IMGT-ONTOLOGY concepts
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3 IMGT/LIGM-DB Consultation module ¥3 - Mozilla Firefox Tics system®
EIE Edit  Wiew Go Bookmarks Tools  Help http://www.imgt.org
FH Eevy Location/Cualifiers =
FH

FT L-WV-D-J-C-SEQUENCE] <1..375>

FT fpartial

FT db_xref==taxnn:9|5ﬂ6= ‘ OBTENTION

FT ,-“cell_tgrpe="B—cell hvbhridoma ZF7'

FT — i i tools"

FT forganism="Homo sSapiens'

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

FT Stranslation="C0VHLVEIGGAVFHPGRSLELSRL LS G s ML L LDkl

FT AEGLEWVAV INYDGENKEYYADSVEGEF TISRDINSENTL YL

FT AEHVTIAALGRREGAGHMDVIIGOGTTVTWIS! C LA S S I F I CAT I O N

FT W—REGION I..296

FT fallele="IGHYW3I-33+%01, putatiwve'™

FT Sgene="IGHTI-33"

FT Sk 8 = WY SR = =

FT fputgtive_limit="3' =ide'r

FT Stranslation="0VHLVEIGGAVFHPGRSLELZEL o
FT AEGLEWVAV IWYDGENEYTADIVEGEF TISRDMNIENT

o P NUMEROTATION

FT FR1-THMGT 1..75

FT AAL IMGT="1 to Z6, AL 10 is missing"

FT Sftranslation="0VHLVEIGGAVFHPGRSLRELIELLS"

FT CDR1-TMGT e

FT AAL TMGT="27 to 34"

FT ftranslation="GFTF33¥G"

FT FRZ-TIMNGT 100, .150

FT AAL IMGT="39 to 55"

FT Sftranslation="MHWVRQAPAEGLET WLV

FT COMNIERVED-TEP 106, .105

FT CDRZ-TIMGT 151..174

FT AAL IMGT="S56 to A3

FT Stranslation="IWYDGIMEK"

FT FRZ-IMNGT 175. .288

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

FT Stranslation="YYADSVEGRFTIZRDNSENTLYLOMSLEAED TAWYYC ™" ;l
Crane o
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Alignment for V-GENE

AF40=940 score GTGCAGCTGCTCGAGCAGTCTEGGGCOT GAGGTGAGCAAGCCTGEGGCCTCAGTALAMGGTTITCCTGCA
xezlog IGHV1-3*01 LlAG Ede L el e T T e araraidn it PRl o T e T P L
HE2107 TRV IEIOET 1110 C&.GTT.&. . .G.T. s e s s i e _ rHeenaarong LT e B T R e T BT e B T FCH LY LI
M326357 IGHV1-5*01 O oGl el oo BT o i dimsn Tt B G i i e e | E s 3 e 2 v
Lagal: IGHV1-46%03 245 CaA.GT. . 4. ... T s e i s e e ans  wewemcaveca-mce I e i e i e T
xa:2343 IGHV1-45%01 e I I B e i e e e e m e m e mnnn

Alignment for J-GENE

AF40Z a5 score CTICACGGGGCGGGACGCTTITGGACGTCTGGEGOCALGGGACCACGETCACCGTCTCCTCA
JOOZ5q IGHJ3*01 151 A3 R e e e e PR W B e e [
¥E63558 IGHIG 02 L B T e T v ol e e e T T T T T T T T e T
X¥E6355 IGHI3I*0Z = Ep TR e T et s s i e BT e it i T...&

— —\ )

—~ Y
V-GENE JUNCTION  J-GENE
Giudicelli et al. Nucleic Acids Res. 36, W503-W508 (2008)
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Citing IMGT/V-QUEST: Brochet, X. et al., Mucl. Acids Res. 36, W503-508 (2008). PMID: 185030582 N

=~ 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 @  Teleostei

@& Mouse - Atlantic cod
- Channel catfish
- Rainbow frout

@ Rat

@  Chondrichthyes @& Sheep

Analyse your T cell Receptor nucleotide sequences

& Human @  Nonhuman primates




Analyse vour Immunoglobulin sequences

Your selection: Human

Your sequences are compared to the Homan 1G set from the [MGTA-QUEST reference directory sets

Im
Mugd

Gene

Tics

http://www.imgt.org

Information
system®

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

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

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

=A¥393054
gobggybtttooctigbtgotattttaasagytytoccaatgtyagyt goage byt gyagt ctgygygagye L Lyt acayc cagggo oo
CCCCLyayac Lot e Lty ayC L L L yat Lyt Lyl et tact LAt Jaye LUt CC Qo Cay e Lo CayyUaayyyac T oga
gryggtaggtttoattaagagogaaacttatgytgggacaacagaatacgoogogtot gt gaaagyoagat toatcatctogagagat o
attocaasagoatcgootatttgoasatgaacagooctgyasaccgagyacacagecatatat tactgtagt cocguyuot agtgot tat
taccacgaacacttiocagoagtgyyyooogyyoaccatyygtocacogtotoctocagootocaccaayyyeoccatcgytettooooo oo
aCCCLoCtoCaayayCaccte tgyyyyoacayegyoeC Lyyyotgoc LYyl oaayyactacttooos

=R¥393055
gobggybtttoctigbtgotatttoaasagytytoccagtgtyagyt goage byt gyagact gyagyyagye L tgat coayo o b gogagy
tCCCLyayac et oo LyL Ao Loyt Loacoytcayl agoaactacat Jaye Uyt Co Qo Cayye Lo CayyUaayyyyc Loy

) Or give the path access to alocal file containing your sequence(s) in FASTA format (FASTA format is required):

Farcourir...

’Start] ’ Clear the form

:Ej 8 Internet




Im
Selection of Mr:

G
results displays e Tics

for ‘Detailed view’ http:/Awww.imgt.org

| http:Himgt.cines.fr - IMGT/V-QUEST - Microsoft Internet Explorer
Fichier ~ Edition  Affichage  Faworis  Qutils 7

Information
system®

Selection of parameters for the results

Display type | HTML v Nb of nuclestides per line in alignment: | B0

) A. Detailed view

1. [¥] Alignment for Y-GENE 5. [] Sequence of the JUNCTION {nt and HAaY 11 IMGT Collier de Perles
2. [ alignment for D-GEME 6. [¥] w.REGION alignment according ta the IMGT numbering © links to IMGT Callier de Perles
2. [¥] Alignment for J-GENE 7. [¥] Y-REGIOM translation © IMGT Collier de Perles (PNG farmat, slow)
4. [] Results of IMGTiunctionAnalysis 8. [J ¥REGION mutation table © no IMGT Callier de Perles
3 with Tull list of eligible D-GEMES 8. [] ¥-REGION mutation statistics
& without list of eligible O-GEMES 10. [ ¥-REGION mutation hot spots
12. [] Seguences of'v-, Y-J- or¥-D-J- REGION ('nt' and 'AA% with gaps in FASTA 13. [] Annotations by IMGT/Automat

Access to IMGTIPhylaGene for V-REGION ('nt?

(3 B. Synthesis view

1. [4] Alignment for ¥-GEMES

2. Y-REGION alignment according to the IMGT numbering
3. [¥] ¥-REGION franslation

4. W-REGION protein display

i W-REGION protein display (with color

! W-REGION protein display (mutations diplayed)
: W-REGION most frequently occurring A%

; Results of IMGTAunctionAnalysis

[ = R |

Alvanced parameters

Selection of IMGT reference directory set F+ORF+ inframe P b @ Wwith all alleles O With allele *01 only

default ¥ |in 3v-REGION

Selection of parameters for IMGT/JunctionAnalysis b of D-GEMNES in IGH JUNCTIONS {defaultis 1) : default Mumber of accepted mutations: di

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

Mb of nucleotides to exclude in &' of the Y-REGIOM for the

! N evaluation ofthe nb of mutations {in results 8 and 9) M of nuclectides to add (or exclude) in 3' of the Y-REGION far the evaluation ofthe alignment score (in result 1)
More options for Detailed view 7] ==
= =

Giludicelli V. et al. i




& 1 hitp:Himgt.cines.fr - IMGT/V-QUEST - Microsoft Internet Explorer T Infarmation
Fichier ~ Edition  Affichage  Faworis  OQutils 7 de N | v| ol 1C5 system®

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

: I | .
Displaytype :| HTML v Nb of nucleotides per line in alignment: B0 %
O A. Detailed view Selection of
1. [ Alignment for v-GENE 5. [] Sequence ofthe JUNCTION (nt’ and &A1 results disp|ays
2 Alignrnent for D-GEME 6. 1Y ¥-REGION alignrment according to the IMGT nurmbeting . . . ,
3. [¥] Alignment for J-GEME 7. [¥] A-REGION translation for SyntheS|S view
4. Results of IMGTiunctionAnalysis 8. [ »-REGIOM mutation table
O with full list of eligible D-GEMES 8. [ V-REGION rutation statistics
@ withaut list of eligible D-GEMES 10, [ V-REGION routation hot spots
12. [] Seauences of Y-, voJ- orv-D-J- REGION (nt' and %A% with gans in FASTA 13. [] Annotations by IMGTiAutornat

Access to IMGT/PhyloGene for W-REGIOMN (nt

(@ B. synthesis view

1. [¥] slignment for W-GENES

2. W-REGION alignment according to the IMGT numbering
3. [¥] ¥-REGION translation

4. W-REGIOM protein display

. W-REGIOM protein display fwith calarh

. Y-REGION protein display fmutations diplayed)
. Y-REGIOMN most freguently occurring A4

. Results of IMGTiJunctionAnalysis

oo m

Advanced parameters

Selection of IMGT reference directory set F+0RF+inframe P V| @ wvith all alleles O wWith allele *01 only

default * |in 3V-REGIOM

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

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

Mb of nucleotides to exclude in 5* of the Y-REGION for the

) ) ) evaluation of the nb of mutations (in results 8 and 9) Mb of nucleotides ta add {or exclude) in 3' of the Y-REGION for the evaluation of the alignment scare fin result 13
More options for Detailled view E I_—iJ

£
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2} hitp:Himgt.cines.fr - IMGT/V-QUEST - Microsoft Internet Explorer G:ﬁ

Fichier Edition  Affichage  Favoris  outils 2 DC” - "| O' TiCS

Information
system®

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

; I )
DiSD'WWE!!HTML :| Nb of nucleotides per line in alignment: | B0 _il

) A. Detailed view

1. [] Alignment for v-GENE 5. [ Sequence of the JUNCTION {nt' and Ban 11, IMGT Collier de Perles
2. [ lignment far D-GENE 6. [ W REGION alignment according 1o the IMGT numbering © links to IMGT Callier de Perles
3. [¥] Alignment for - GEME 7. [¥] ¥-REGION translation © IMGT Collier de Perles (PNG format, slow)
4. [¥] Results of IMGTiunctionfnalysis 8. [ ¥-REGION mutation tahle © no IMGT Callier de Perles
O with full list of eligible D-GEMNES 8. [ “-REGION mutation statistics
&) without list of eligible D-GENES 10. [] ¥-REGIOM rmutation hot spots
12. [ Sequences af - WJ- or V-D-J- REGIOM {nt' and 'BA% with gaps in FASTA 13, [] Anne Advan CEd

Accessto IMGTIPhyloGene for V-REGION ('nt?h

parameters

() B. Synthesis view

. [¥] alignment for Y-GEMNEs

. W-REGIOM alignment according to the IMGT numbering
. [¥] “-REGION translation

. [¥] M-REGIOM pratein display

. W-REGION protgin display (mutations diplayed)
. V—REGlMﬂST frequently accurring A4
. [ Raeffts of MGTHunctionAnalysis

- L3k —
L = RS |

Advanced parameters

Selection of IMGT reference directory set F+0ORF+ in frarme P V| & with all alleles O With allele *01 only

default ¥ |in 3%W-REGION

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

Selection of parameters for IMGT/JunctionAnalysis  nb of D-GENES in IGH JUNCTIONS (defaultis 1) | default Mumber of accepted mutations:

Mh of nucleatides to exclude in 8' of the V-REGIORN for the

evaluation ofthe nb of mutations {in results 8 and 9) Mb of nucleotides ta add {or exclude) in 3' of the V-REGION for the evaluation ofthe alignment scare (in result 13
More options for Detailed view |__i| E

|4




A. ‘Detailed view’: Result summary

Sequence number 1: AF184762

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

=AF184762

atggagtttgggctgagectgggttttccttgttgetattttaaaaggtgteccactgtgag
gtgcagctggtggagtctgggggaggottagtccagoctgggggatccctgaaactotce
tgtgcagocctotgggttcaccctocagtggetecaaatgtgcactgggtccgecaggectce
gggaaagggctggagtgggttggoccgtatcaaaaggaatgotgagtetgacgcgacagea
tatgctgocgtcgatgagaggeaggetcaccatctoccagagatgaticaaagaacacggeg
tttctgcaaatgaacagocctigaaaagogatgacacggocatgtattattgtgtgatoogg
ggagatgtttacaaccgacagtggggocagggaaccetggtcaccgtetoctoageatee

ccgaccagccoccaaggtcticccgetgagectectgcagocacccagecagat

Im
Mugd

Gene

Tics

http://www.imgt.org

Information
system®

Automatic evaluation

Result summary: |

Productive IGH rearranged sequence (no stop codon and in frame junction)

\

V-GENE and allele IGHW3-73#01 score = 1240 identity = 91,50% (269/294 nt)
|-GEME and allele IGHIL*Q1 (k) score =179 identity = 82,69% (43/52 nt)
D-GEME and allele by IMGT/junctionAnalysis IGHD3-1 0%01 D-REGION is in reading frame 3
[CDR1-IMGT.CDR2-IMGT.CDR3-IMGT] lengths and A& JUNCTION | [8.10.10] CVIRGDWVYNRQW

(b) Other possibilities: IGH)4*02 and IGH)S*02 (highest number of consecutive identical nuclectides)



1-3. ‘Detailed view’: Alignments for V-, D- and J-GENE

V-GENE

Iln

Mug

Gene .
Information

Ti_{:s system®

http://www.imgt.org

1. Alignment for V-GENE and allele identification

Closest V-REGIONS (evaluated from the W-REGION first nucleotide to the 2nd-CYS codon)

Score Tdentity
Seore Tdentity X13972 IGHDZ-10+01 28 72,73 (8511 nt)
] XO323615 IGHDZ-10%02 19 B53,64% (7711 nt)
27508 IGHV3-73+0 1240 91,50% (269/294 nt) 100256 IGHDT- 27+01 14 60 00% (610 nt)
WB018437 TGHY3-73*02 1231 91,16% (268/294 nt) HOFO51 IGHDZ-16+02 1= 562,50% (S8 nt)
K92206 IGHV3-72¢01 1024 B3,33% (245/204 nt) XE3514 IGHD3-16%01 10 54,55% (5711 nt)
KO2216 IGHV3-15%01 979 BL,63% (240/294 nt)
hos408 TGHV3-15+07 479 : 81,63 (240/294 nt) Alignment
ﬂ AF1E24752 gtgatccgggg
: : N N [ X1z2a72 IGHDZ=2- a--g-t----- agttattataac
Alignment with FRIMGT and CDR-IMGT delimitations L o+0z M- -T--g---mgitattataasc
2701 ct-a-t----a
Soorfrerrrer e FRL-IMGT ---vmoomeeeo- 51 IGHD3-16+02 --t--a-c
AF184762 qaggkgcagetqgtggagtetggggga. . ggcttagtccagcctgggggatccctgaaa " %o32614 IGHD=E-16%01 ac-t-tg----agttatgcttes
727508 TGHV3- 7301 N e J-GENE
ABOLOA37 IGHV3-73%G2  -reefrosemeeemeeee Crommrmipieees Qe Groorenees 3. Alignment for J-GENE and allele identification
92206 TGHV3-72H0L  eeeefeeeeeeemee e g A-Qeeeoeee g-
£92216 TGHV3-15¥01  eeeefeeeee e T | R ECEEEEEEE gen--- t-- Closest J-REGIONSs
MIGAOE TGHV3-15%07 eeeefeeeeee e Q--38---------- g-----1-q- .
Score Identity
JO0256 TGHIL*01 179 82,8% (43/52 nt)
S-me- X86355 IGHIA*02 150 79,17% (38/48 nt)
AF184762  m——ttae—p || JO0256 IGHI4*0L 141 77.08% (37/48 nt)
797508 16 Score and nUC|eOt|de Identlty genen XB6355 IGHIS*02 138 74,51% (38/51 nt)
""""" M25525 IGHI4*03 132 75,00% (36/48 nt
ABOLO437 IGHV3-T3*02 eeeereeeeie i LEERTTEERET We-o ERREEE (36748 nt)
¥92206 IGHV3-72¢0L  seeeeeeeeeeeeeeeees a---e- teeeee- a-cact-Coovvini, a--Q-- _ S _ _ _ _
YOT716 TCHVI-15%01 oo R tooo. 38-0-CLQ0. e a--ag- Note that the highest number of consecutive identical nuclectides has been found in the alignment with 1G
MOG408 IGHV3-15%07 eeeeeeeeeeeeeees t----- tt----- aa-g-ctgg. ... 3--3-- Alignment
AF184752 gtgatccggggagatgtttacaaccgacagtggggccagggaaccctggtcaccgtctcc
Je0256 IGHII*OL . -C--8@---tt--8g--C--=------eCrmmmmmmeameaeaaas
¥BE3ISS IGHIA*0Z e ac---tttgact-c-------o oo
JOE256 IGHI4*0L ac———tttgact—c ———————— R R
¥BE355 IGHIS*R2 CA8C-ggTT-gaC-00--n e el
M25625 IGHI4*03 e gc---tttgact-c-------- T LT

2. Alignment for D-GENE and allele identifica

D-GENE

Closest D-REGIOMNS




Junctions of the V-DOMAINs “éx:

Tics -
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 Mug
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http://www.imgt.org

3'V-REGION N-REGION D-REGION N-REGION
tgtgcgaaa ga @ taéa.: g gtggtgactgctat tcc @:QQL@-
JUNCTION

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



THANK YOU M
for using IMGT/JunctionAnalysis uno

;rI‘I\;ITEERNﬂTIDNAL T Information
IMMUMNOGEMNETICS 1C8 system®

[NFOEMATION SYSTEME

Analysis of the JUNCTIONs

Input W name V-REZION M1 D-REGION N2
#1 MeZYZ24 IGHVT-4-1*0Z tgtgogadgada aga . fagqoaatggetacaa. ... aata
#2 247269 IGHV1-69*06 Iﬂﬁ%ggggggctaagg ....btogaatttttggagtggtt. . ... .. toatgggt
Input J-REGION J nams D name Vmut Dmut Jmut Moo
#1 Me2724 ..., tttogactactogg IGHTA*0Z IGHDS-Z4+01 0 2 a 1/7

#2 E47269 .. .actggttogaccoctgg IGHJIS*0Z  IGHD3-3*02 O 2 0 13720

Translation of the JUNCTIONs

105 1a7 109 111 111.% 112.4 112.2 11Z 114 1146 118 COE3-IMET
104 106 108 110 111.1 111.3 112.3 112.1 113 115 117 frame length
C & E 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 + 13
[ o E e = & E AL E E L E LI E H G i W F n P T
#2 ZATEZG69 |tgt gog aga gofy ggg got aag gto gaa ttt ttg gag tgg tft cat ggg tac tgg tte gac coo tgg + 20

== IMGT/TunctionAnalysis Search page

=2 MG nrpiselat Disuesi atlon Yousfi Monod et al. Bioinformatics, 20, 1379-1385 (2004)




3 IMGT/JunctionAnalysis - Mozilla Firefox
Fichier ~ Edition  Affichage  Aler & Marque-pages Outils 7 G

Information

<:EI - E> - l%l I:) @ |-}- http: ffirngt. cines  Frjcgi-bind IMGTicta. jvelivest=0 V| @ ok ([CL Tics systenr®

http://www.imgt.org

|Citing IMGT/JunctionAnalysis: Yousfi Monod, M. et al. Bioinformatics 2004, 20 Supplement 1:1379-1385 PMID: 15262823 |

IMGT/JunctionAnalysis Search page

Species :

Homo sapiens %

Locus :
® IGH © TRA
O 16K © TRB
O 16L © TRG
© TRD 3
Sequences

@ Type (or copylpaste) required information and nucleotide sequences into the box below :
»Mez2724, IGHWVT7-4-1*02, IGHJI4*02

TGT GCG AGhA GAL GAT AGC AAT GGC TAC AAd ATAHA TTT GAC TAC TGG

»Z247269, IGHV1-69%06, IGHJIS*0Z

TGT oG AGA GGG GGG GCT AAG GTC GAL TTT TTG GAG ToG TTT CAT GGG TLC TGG
TTC GAC CCC TEG

C Or give the path access to a local file containing your sequences :
| |[ Parcourir.. ]

[ Start ” Clear the form ]

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



) IMGTHJunctionAnalysis - Mozilla Firefox

Fichier  Edition  Affichage  Aller & Marque-pages Oukils 7

QEI - I_'L . %1 I:l @ |-)- Bkt ffimgt . cines. Frcqi-bin/ MG Ticta. v| @ ok |[GL |

THANK YOU [m

for using IMGT/JunctionAnalysis G e

THE
INTERMATIOMNAL
IMMUNOGENETICS

INFORMATION SYSTEME

Information
system®

Analysis of the JUNCTIONs

Input WV nsame V-REGION N1 D-REGICHN Nz J-REGICN J name
#1 MeZ724 IGHWT-4-1%0Z2 tgrhgogagaga aga LAagoaatygehacasi., .« . . aata 00 caaes tttgactactgy IGHI4*0Z b
#2 E47269 IGHW1-69*06 togtgogadga gogogoyotaady ... .LoOQaatttLtggadt gt .. .. . . toatgygrt .. .actggotogacceoctgy IGHIS* 02

Input DI name

#1 Mgz7z24 IGHDS-24%01
#z2 EZ47z2g9 IGHD3I-3¥02

Translation of

105
104 106

C. A R
#1 MEZ724 tgt gog aga
C iy R
#z I47269 tgt gog aga

Vit Dt Jmwuat [ (o]

u] Z u] 1/7
] 2 u] 14721

the JUNCTIONs

107 109 111 111.2 112.4 112.2 112 114 116 115 CDR3I-INGT
105 110 111.1 111.3 L1203 112.1 113 115 117 frame length
E D ] N ) T K HE F D T w
gas gat ago aat gge tac asa ata LLt gac tac gy + 13
e &) iy K v E F L E w F H G T 0] F D F w

ooy gUgg got aag gte gaa Lttt Loy gag tgy tLt CAat ggg tac tgg LLo gac coc togy + 20

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



*J IMGT/JunctionAnalysis - Mozilla Firefox

Fichier Edition  Affichage  Allerd  Marque-pages  Qutils 7 M
Gee
I I Tics ey
IMGT/JunctionAnalysis Results e imat org
Locus IGH Maximum number of mutations :
Species Hommo sapiens V-REQON 1.2; 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 (underscored) nuclectid to see the original ong 'z

Input ¥V name V-REGION P W1 D-REGION 2 P T-REGION T name D name Vmut Dmut Jmut Nge
#1  Z70256 IGHVZ-26+01  touOLAch..... BUEEOE iaeeas JrANCHECTYgnAC crasatatc ..oBCtTtgaccactgy IGHT4¥02 IGHDE-13%01 1 z 1 5/15
#2 FT025T IGHVI-7r02 tgtgu:Eag. e =X e 1+ A cagotottatgoe ogoee ctactggtacttogatetetogy IGHIZ*01 IGHD2-2+01 O 2 0 9/11
#3 770B0F IGHV4-31%03  tgtgegagad. e LORCLACT . e a e cact c.atgottttgatgtetgy IGHII*0L IGHD4-17+01 0 0 0o 3/5
#1 770608 IGHV4-39+05  tgtge. CRYRIEE aaaas ACgAtLLLLgUAgtOyttatt, .. . CeoCyyydYa . .Aatgottttgatatetgy IGHII*0Z  IGHD3-3*01 O ] 0 1z/17
#5 770610 IGHV4-34*09  totgogagad. EEOUOAT  eeeens cgatttttyyagtoyttatt. .. .. Ceoga oa tgatgottttgatatetoy IGHIZI*0Z  IGHD3-3*01 O 0 0 9/1z
#5 770611 IcHV4-59+01  tgtgegaga. . - togtasactatas. tgooggogtt ...actggttogaccootogy IGHIS*0Z  IGHDI-9+01 0 2 0 9/13
#7 770613 IGHV4-59*01  tgtgogagag. i cagoagCtygtac ctooot ....Ctttgactactgy IGHT4*0Z IGHDE-13+01 O ] 0 4/6
#5  770614 IGHV4-59+01  togtgogaga. . CRCEALAR vevessrerrennes thoogmyasttat, .o .., CEEEEE iiaeeees gactactgy IGHI4*02 IGHD3-16%01 O 2 0 714
#3 770615 IGHV4-59*01  tgtgogagad. goty JLARAEATTT. e v enn s, tttoggas tactggtacttogatototgg IGHIZ*01 IGHDS-24*01 O 2 0 7/13
#10 770616 IGHV4-34*01  tgtgogagad. COT  eeeaeieaaaan JEEE T v e e e nnnsnnes ttooe .. .Ectggttogaccoctgy IGHIS*O0Z IGHDS-16+01 O ] 0 6/5
#11 770620 IGHV4-30-4°01 totgogagaga T gyHCYyYRtyytt. .., ooy .gatgettttgatatetogy IGHII*02 IGHD3-16%01 1 4 0 &/5
#1272 770621 IGHV4-39%01  tgtgogagacsa CERCOALEERETT v reiiieeee.s CECOEIaTEE. ey LOACCCEE  aeee.. ttgactactoy IGHI4*02 IGHDI-16*01 0 1 0 iz/21
#13 770622 IGHV4-39*06  tgtgogagaga ¢ 0 GLgococgoboobgocassat U A= TR R=1n (oA vle (s (v r- VAP tatgtacy .. tttgactactgy IGHT4*#03 IGHD3-10%01 O ] 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 Hydrophohic Weutral Hydrophilic
Wery large 189-228 F WY b
Large 102-17 4 | L Iyl k. H
Wedium 1538-154 i E (1]
Small 108-117 C H T [ Mo
Wery small B0-90 A, (5 =
Aliphatic 2 ?ﬁ; Basic = S
‘” 7 s 2 | %
T
— | |
lIncharged Charged LIncharged
Monpalar I | Folar I

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



4. ‘Detalled view’: Results of IMGT/JunctionAnalysis

4. Results of IMG T/JunctionAnalvysis

Maximum number of accepted mutations in: 3"W-REGION = 2, D-REGION = 4, 5'[-REGICN = 2

Analysis of the JUNCTION

D-REGION is in reading frame 3.

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

—

Input V name 3"V-REGION N1 D-REGION N2 3" J-REGION J name I name

AF184762 IGHVI3-73*01 tgt...... q tacaaccga ........ . 00 cagtgg IGHJI1*0]1 TGHD3-10%01

Translation of the JUNCTION

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

—

CDR3-IHGT Holecular

164 165 166 167 1068 1069 113 114 115 116 117 118 Frame pI
length mass
c I e
AF1E84762 tgt gtg atc cgg gga gat gtt tac aac cga cag tgg + 10 l.508.72 9.24

Im
Mugs

Gene

Tics

http://www.imgt.org

Information
system®

Vmut Dmut  Jmut Ngc

0 4 1 5710

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

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

104 10> 1o 107 108 109 112 114 115 116 117 118
c v I R G D NV ¥ N R 0 W
tgt gtg atc cgg gga gat gttt tac aac cga cag tgg



E—C

e | |
Flchler Edition  Affichage aller & Margue-pages  Outils 2
Information
Tics systenr®
JUNCTION alignments
http://www.imgt.org
Click on mutated (underscored) amino acid to see the original one | |
104 105 106 107 108 109 110 111 1ir.1 1112 1311.3 1i11.4 1i2.5 1i2.4 1i2.3 1i2.2 1i2.1 112 113 114 115 116 117 118 Fr SPRIZTMET Moleculax
length mass
: N - a B T B
#1 Z70256 tgt gta oo aas tat cac ok ok ) gac cac Toor + 15 Z,4938.76
: - B - B
#2 F70257  tgt goo coe coo tac tog tac Tt gat cte tog + 16 z,256.49
: . B I
#3 7706806 tgt tat got ttt gat gte tog + 11 1,604.77
: . BN - EEEN BN - B
#4 70608 tgt gtg gLt att coo cgg ggg aat oot Tt gat atc Tgg + 13 Z,426.78
i « = [l - I - EER - B -
#5 Z706810 tot Lo agt oot tat [=1e] coa cat gat oot Lttt gat atc tog + 19 2,539.73
: . B POEE s
#5 270611 tgt oo oo gtt gac Ty Achot el gac coo tog + 15 z,072.21
: SN |
#7 770613 tgt acc {fjcte) ziE Lttt gac tac Tog + 1z 1,531,791
: - - N D
#2 Z70614 Tot act tat co cto =1 tac tgg + 13 1,846.01
C e i ¥ RS ¥ - Ir - )
#9 F70615 tgt gt tog gas tac tog tac Tt gat cte tog + 16 2,419.75
c s [l v - D » N
#10 770516 togo cac gac coo too + 1z 1 p02u8 5
: - -- » W
#11 Z70620 tgt atg gt gat gat atc tgyg + 14 1,932.17
: ---- - - - - . W -
#12 70621 tgt gat Lo gag gac coo ctt gac tac Lo + 16 2,307.53
CEEEE G c - BN - EEEE - BN c O
v
< T £
Terming




6. ‘Detailed view’: V-REGION alignment

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

AFlB4752

227508 IGHV3-73+01
ABD19437 IGHVZ-73%02
92206 IGHVI-T72+01
92216 IGHVI-15*01
MO9405 IGHVI-15%07

AFlB4762

227508 IGHV3-73+01
ABD19437 IGHVZ-73%02
92206 IGHVI-T72+01
X92216 IGHV3-15*01
MO9405 IGHVI-15%07

7. ‘Detalled view’: V-REGION translation

7. V-REGION translation

AF1B4752

227508 IGHV3-73*+01

AFlB47E2

227508 IGHV3-73*+01

R R FR1 - IMGT
1 =] 10 15
gag gtg cag ctg g9tg gag tct ggg gga ... ggc tta gtc cag cct
mmm mmm mmEm me= mmm EmEm= EmaEm= Emm= === L === == g .........
- - - - - - - - - - __C ___________ g _________
- - - - - - - - - - - - - -——_ - e - g _________
e R e R R g--aa-- ---
e L I L R g --a a-- ---
__________________________________________ =3
20 25 30
ggg gga tcc ctg aaas ctc tococ tgt geoa goc tot ggg tic acc ctc
_____ g e
_____ g e e mmm mmm mmm mmm e eme mmm e - T
er: B B R R LR LTI E - BEE R t--
----- g --- --t -g- --- --- === --o oo -----g --- --t -
----- g --- --t -g- --- --- - --e e-e eee ot a-- -t -
R TR EE FR1 - IMGT
1 5 10 15
E v 0§ L VvV E 5 G G G L Vv g P
gag gtg cag ctg gtg gag tct ggg gga ... gge tta gtc cag cct
- - -— == —-_—m mEm= . mmm == g .........
.......................................... =]
20 25 30
G ¢ 5 L K L &5 C & A S5 G F T L
ggg gga tcc ctg asa ctc tocc tgt goa goc tot ggg tic acc cic
F
_____ g R - - R e o e e —e- - - t--

Im

Mug®

Gene :
Information

Ti_{‘s system®

http://www.imgt.org



8-10. ‘Detalled view’: mutation analysis

8. V-REGION mutation table

http://www.imgt.org

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

cl01=a, A34=N (- - -)

c174>g, 558>R (- - )
al77>t, K59>N [+ - -)
alBl>g, N61=E (+ - -]
c183>q, NE1>E (+ - -)
algd>t

gles=c

t187>q, Y63>D (- - -]

t226>¢, F76>L (+ - -)
a263>t, Y88>F (- + -)
(28720, T96>5 (+ - 4)
q291>t, E97>D (+ - +)
q301>3, V101>M (4 - -)

309>t

FR1-IMGT | CDRI-IMGT FR2-IMGT CDR2-IMGT FR3MGT CDR3-IMGT
g36>a | tBB>c,F30=L(+--) | alls=g,M39>V(+--) | t168=c 021123, V71=M(+--) | a313=q,T105>V(---)
g51>a | t09>3 t135>¢ gl70>a, R57>K (+++4) | a2152q,K72>R(+ +4) | 314>t T1055V (- - -)

t315>g, T105>V (- - -]
g317>t, R106>1 (- + -)

a318>c, R106>/(- +-)




8-10. ‘Detalled view’: mutation analysis

QEL_-I%GION mutation statistics

Im

ol

Tics

http://www.imgt.org

MeTLabel— V-REGION | FRL-IMGT || CDR1-IMGT || FR2-IMGT || CDR2-IMGT || FR3-IMGT || CDR3-IMGT
L"itt‘;‘“';‘::l'f“tides 312 (318) 78 36 51 30 117 o (8)
|Tnta| | 25 (30) | 2 | 4 | 2 | 9 | 8 | 0 (5)
Mutations | Silent | | 2 | 1 | 1 | 3 | 1 | o]
| MNon silent | 17 (22) | 0 | 3 | 1 | 6 | 7 | 0 (5)
| a>g | 3(4) | 0 | 0 | 1 | 1 | 1 | 0 (1)
. | g=a | 6 | 2 | 1
Transitions | oot | L2 | o | 5 Amino aCidS
| t=c | 4 | 4] | 1
| amc | 0i1) | 0 | 0 IMGT labels V-REGION | FRL-IMGT | CDR1-IMGT | FR2-IMGT | CDR2-IMGT | FR3-IMGT | CDR3-IMGT
|2 [+ [ o | = Total amino acids (AA) 104(106) | 26 12 17 10 % 0(2)
a=t 3 0 0 with gaps
Transversions Lo . © ! Identical AA 89 26 10 16 5 2 0
| g=c | 1 | 0 | o
| c>g | 3 | o | o Total 15 [1:"‘] 0 i 1 5 7 0 |:2]
[g>t R | 0 (- | 304) 0 1 0 2 0 0(1)
t>9 @ | o © (++4) 2 0 0 0 1 1 0
Conserved (4.4 7 0 1 1 p) 3 0
AA changes | IMGT AA classes
(hydropathy, (-4 1(2) 0 0 0 0 1 0(1)
volume,
chemical) (--+4) 0 0 0 0 0 0 0
(++4) 0 0 0 0 0 0 0
(+-4) | 2 0 0 0 0 2 0




8-10. ‘Detalled view’: mutation analysis

10. Mutation hot spots (in germline V-REGION)
(a/t)a (a/glalc/t)(a/t) (a/t)(a/g)clc/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) agcce 41-44 (FR1) tt 82-83 (CDR1)
ta 165-166 (FR2-CDR2) ggtt 80-83 (CDR1) aact 59-52 (FR1) tt 88-89 (CDR1)
ta 168-169 (CDR2) ggct | 94-97 (CDR1) agcce 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 (CDRZ2) ggct 145-149 (FR2) agct | 177-180 (CDR2) ta 165-166 (FRZ-CDR2)
ta 180-181 (CDR2) ggtt 156-159 (FR2) tget 201-204 (FR3) tt 157-168 (CDR2)
ta 187-188 (CDRZ2) agca | 172-175 (CDR2) agcc | 277-280 (FR3) ta 180-181 (CDR2)
ta 199-200 (FR3) agct | 177-18B0 (CDR2) aacc | 285-288 (FR3) tt 1865-187 (CDR2)
aa 214-215 (FR3) agtt | 184-187 (CDR2) tact 307-310 (FR3) ta 199-200 (FR3)
aa 249-250 (FR3) agca | 185-198 (CDR2) tact 312-315 (FR3) tt 226-227 (FR3)
aa 253-254 (FR3) ggca | 220-223 (FR3) tt 246-247 (FR3)
ta 262-263 (FR3) ggtt | 224-227 (FR3) ta 262-263 (FR3)
as 269-270 (FR3) ta 304-305 (FR3)
aa 274-275 (FR3) tt 306-307 (FR3)
aa 283-284 (FR3) ta 312-313 (FR3)
aa 285-286 (FR3) ta 315-316 (CDR3)
ta 304-305 (FR3)
ta 307-308 (FR3)
ta 312-313 (FR3)
ta 315-316 (CDR3)

Im

e

Tics

http://www.imgt.org

Information
system®



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 Gl 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 Mg

13. Annotations by IMGT/Automat

Label
V-D-J-REGION

¥-REGION

FR1-THGT

1st-CYS

COR1 - THGT

FR2-THGT

CONSERVED-TRP

Location/Qualifiers

5B, . 415

fNucleotide sequence
gaggtgcagctgotggagtctggoagaggcttagtccagocct gggogaatccct gaaactc
tocctotgcagoctctgagttcaccctcagtggctcaaatgtgcactggat ccgocagacc
tccgggaaagggctggagtgggttagccgtatcasaagoaat gctgagtctgacgcgaca
gcatatgctogcgtcgatgagaggcaggctcaccatct ccagagatgattcaaagaacacy
gcgtttctgcaastgaacagocctgaaaagcgatgacacggccatgtattattgtgtgatc
cgggoagatgtttacaaccgacagtggagccaggoaaccctggtcaccgtctcctcag
JTranslation

EVOLVESGGGLYOPGGSLELSCAASGFTLSGSNYHWVROASGK GLEWVGRIKENAESDAT
AYAASMRGRLTISRDDSKNT AFLOMNSLESDDT AMY Y CVIRGDVYNROWGOGTLVTVSS
58..351

JSallele="ICGHV3-73*+0QLl"

JCOR length="[2.10.10]"

fgene="IGHV3-73"

SMucleotide sequence
gaggtgcagcotggtggagtctgogugaggcttagtccagocctgggguatcocctgaaactc
tcctgtgeagoctctgggttcaccctcagtggoctcaaatgtogcactggot ccgocagaec
tccgggaaaggoctoggagtgoggttggccgtatcaaaaggaatgctgagtctgacgogaca
gcatatgctgocgtcgatgagagacaggctcaccatctccagagatgattcaaagaacacy
gogtttoctgocaasatgaacagocctgaaaagogatgacacggccatgtattattot
JTranslation

EVOLVESGGGLYOPGGSLELSCAASGFTLSGSNYHWVROASGK GLEWVGRIKENAESDAT
AY AASMRGRLTISRDDSKNT AFLOMNSLESDDTAMYYC

58..132

SAA_IMGT="AA 1 to 25, AA 10 1s missing"

JMucleotide sequence
gaggtgcagcotggtggagtctgggggaggcttagtccagocctgggguatcocctgaaactc
tcctgtgoagectcet

/Translation

EVOLVESGGGLVOPGGSLKLSCAAS

121..123

JMucleotide sequence

tgt

/Translation

C

133..156

SRA TMGT="AA 27 to 34"

FMucleotide sequence

gggttcaccctcagtggoctocaaat

fTranslation

GFTLSGSN

157..207

SRA TMGT="AA 39 to 55"

SMucleotide sequence
gtgcactgggtccgoccaggoctccgggasagggectggagtgggttggecgt
fTranslation

VHWVROASGK.GLEWVGR

163..165

SMucleotide sequence

tgg

JTranslation

W

Gene

Tics

http://www.imgt.org

Information
system®

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