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 IMGT® standards based on IMGT-ONTOLOGY
- classification: gene nomenclature
- description: labels et prototypes
- numerotation: IMGT unique numbering
IMGT Collier de Perles
« Tools and databases
- sequences: IMGT/JunctionAnalysis
IMGT/V-QUEST,
IMGT/CLL-DB
IMGT/DomainGapAlign
- 3D structures: IMGT/3Dstructure-DB
(IMGT/2Dstructure-DB cards)
« Go-between database: IMGT/mADb-DB
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IMGT-ONTOLOGY seven axioms:

To share, reuse and represent knowledge
In Immunogenetics and Life Sciences

IDENTIFICATION

~

CLASSIFICATION

DESCRIPTION

\\ OBTENTION

ORIENTATION

LOCALIZATION

NUMEROTATION

Giudicelli and Lefranc, Bioinformatics (1999)
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group locus IGLV human IGL
3 (22911.2)

IS a member of IS a member|of
an instance of

subgroup is/ordered in an IGLV?2

instance of

is ordered in

IS a member of

an instance of IS a member |of
e J IGLV2-1
A
is a variant of
an instance of is a variant |of
allele IGLV2-11*02

« Concepts » « Instances »



Concepts of CLASSIFICATION

http://Amww.imgt.org

1. The IMGT-ONTOLOGY main concepts of classification

 include ‘group’, ‘'subgroup’, ‘gene’, ‘allele’.

 have allowed to set up the nomenclature of the
Immunoglobulin (IG) and T cell receptor (TR) genes

(V, D, J, C genes).

2. IMGT gene names have been approved by the HUGO
Nomenclature Committee (HGNC) in 1999.

3. New alleles are validated by the WHO-IUIS/IMGT
nomenclature committee and entered in IMGT/GENE-DB.

4. IMGT/GENE-DB is the international reference database for
|G genes (direct links from NCBI Entrez Gene) and alleles.
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PROTOTYPE for a V-GENE -

V-GENE

L-PART1 V-EXON
1 I

5 'UTR FR1-IMGT [ | FR2-IMG FR3-IMGT [=¢
- ol ik

3°’UTR

I
DONOR-SPLICE V-REGION

Label 1 Label 2 Relations entre Labels
V-GENE V-EXON M | '

FR3-IMGT CDR3-IMGT : I !

L-PART1 DONOR-SPLICE . .

V-REGION FR1-IMGT |

V-REGION CDR3-IMGT I . |
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1. The IMGT-ONTOLOGY concepts of description:
« comprise the standardized IMGT labels and their relations.

* have allowed to describe the IG (or antibody) and TR
sequences and structures, whatever the receptor type,

the chain type or the species.

2. IMGT labels are used in all IMGT® databases and tools for
the description of:

* nucleotide and amino acid sequences (IMGT/LIGM-DB...)
« 2D and 3D structures (IMGT/3Dstructure-DB...).

3. Sequence Ontology (SO) includes IMGT labels.

4. IMGT® databases can be queried using labels (a big ‘plus’
compared to generalist databases).
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IMGT/LIGM-DB

¥ IMGT/LIGM-DE Consultation module ¥3 - Mozilla Firefox

Im
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Gene
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File Edit Wiew Go Bookmarks Tools Help

FH Eevy Location/oualifiers =l
FH

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

FT fpartial

FT Jdb_xref="taxon:e0e"

FT fcell_t?pe="B—cell hybridoma ZF7"

FT fIHGT;nDte="autDmaticall? annotated with INGT tools"

FT forganism="Homo sapiens'"™

FT V-D—-J-REGION 1..375

FT Jtranslation="QVHLVE3IGGLAVFHPGRILRLSRAASIGF TF33VYCMHWVEQAR

FT ARGLEWMV AV IWNY D GENEY Y ADSVEGRF TISRDNSEN TLYLOMSLERAED TAVYYC

FT AEHVTIAALGRRGAGHMDVIGOGTTVTVIS™

FT V-REGICN 1..296

FT fallele="IGHV3-33+01, putative'™

FT fgene="IGHVI-33"

FT /CDE_ length="[5.8.13]"

FT fputative_limit="3' zide™

FT Jtranslation="QVHLVE3IGGLAVFHPGRILRLSRAASIGF TF33VYCMHWVEQAR b
FT ARGLEWMV AV IWNY D GENEY Y ADSVEGRF TISRDNSEN TLYLOMSLERAED TAVYYC

FT LE"™

FT FR1-IMGT 1..75

FT JLL INGT="1 to 26, AL 10 iz missing"

FT Jtranslation="QVHLVE3IGGAVFHPGRILRLSRALLS™

FT CDE1-INGT TEH..99

FT /ax_mme-"27 o 347 137 963 sequences from 235 spec
FT Jtranslation="GFTF33TG"

FT FR2-IMGT 100, .150

FT /LL INGT="39 to 55"

FT Jtranslation="MHUVEQALPAKGLEWVALV" .

FT CONIERVED-TRFP 106, .105 IMGT ONTOLOGY

FT CDRZ-INGT 151..174

i Th orerss te gar 277 IMGT labels for sequence
FT Jtranslation="IWYDGINE"

ol pransis 285 IMGT labels for 3D structur
FT JLL INGT="g6 to 104, AL 73 iz missing"

FT Jtranslation="YYADSVEGRFTIZRDNIFNTLYLOMNSLEAED TAVYYC™ :j
Dane

&
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IMGT Collier de Perles

CDR-IMGT lengths
[8.10.12]

118

@SR = [

—_
[
[=75]

Lefranc et al. Dev. Comp. Immunol. 27, 55-77 (2003)
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IMGT Collier de Perles

CDR-IMGT lengths
[8.10.12]

- conserved AA (and codons)

are always at the same positions:
1st-CYS 23
2nd-CYS 104
J-PHE, J-TRP 118

118

- delimitation of the FR-IMGT and
CDR-IMGT is standardized 10p

- CDR-IMGT lengths are crucial
information

@SR = [

—_
[
[=75]

Lefranc et al. Dev. Comp. Immunol. 27, 55-77 (2003)
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2 mutations:

VH domain

[8.10.12]
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IMGT Biotechnology page (http://www.imgt.org)
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1. The IMGT-ONTOLOGY concepts of numerotation include:

IMGT unique numbering
IMGT Collier de Perles.

. The concepts bridge the gap between sequences and 3D

structures, at the amino acid (codon) level, for:
the variable domains (V-DOMAIN)
the constant domains (C-DOMAIN).

. The concepts are used for:

Mutations, polymorphisms
CDR-IMGT lengths
contact analysis, paratope definition.

. WHO-INN programme requires the CDR-IMGT lengths for

antibody.
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VH V-KAPPA VH  V-KAPPA
V-D-J junction  V-J junction

Side view of the V-DOMAIN View from above the CDR-IMGT

CDR3-IMGT= Complementarity determining region (105-117)
V-D-J junction (104-118), V-J junction (104-118)



Immunoglobulin V-D-J generation
of sequence diversity
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3'V-REGION N-REGION D-REGION N-REGION
tgtgcgaaaga <. tdch tggtggtgactgctattce S gal(% 2
JUNCTION

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



IMGT/JunctionAnalysis: analysis of the IG and TR junctions

for using IMGT/JunctionAnalysis
INTERNATIONAL ool
IMMUNOGENETICS e
INFORMATION SYSTEM®
Analysis of the JUNCTIONs
Input V name V-REGION N1 D-REGION N2
#1 M62724 IGHVT-4-1#02 tgtgcgagaga aga aata
#2 247269 IGHV1-69#06 | tgtgcgagad. flggggggctaaggl. . tcatgggt
Input J-REGION J name D name Vmut Dmut Jmut Ngc
¥l M62724  ..... tttgactactgg IGHJ4#02 IGHDS-24*01 O 2 0 1/7
#2 247269 ...actggttegacccectgg IGHIS#02 IGHD3-3402 O 2 0 13/20
Translation of the JUNCTIONs
105 107 109 111 111.2  112.4 112.2 112 114 116 118 CDR3-IMGT
104 106 108 110. 111.2. 111.3 112.3 1121 113 115 113 frame length
c A R E D 5 N G ¥ K I F D ¥ W
#1 M62724 tgt gcg aga gaa gat agce aat ggce tac aaa ata ttt gac tac tgg + 13
C A R G G A K Y E F L E U F H G ¥ W F D p W

#2 247269 tgt gcg aga dgg ggg get aag grc gaa ttt ttg gag tgg tqt cat ggg tac tgg ttce gac cce tgg + 20




IMGT/JunctionAnalysis: analysis of the IG and TR junctions

IMGT/JunctionAnalysis Results

Locus
Species
IMGTrepertoire link Locus representation

IGH

Homo sapiens

Maximum number of mutations

Y-REGION: 2, D-RECGION : 4; J-REGION: 2

Deletion criterium : Using patterns
Best D gene choice for a same score  Less mutations

Im
Mug6
Gene .
Information
Ti(‘s system®

http://ww.imgt.org

Description of the JUNCTIONs

Click on mutated {underscared) nucleotid to see the original ore: ¢

Input ¥V name V-REGIOH P H1 D-REGION 2 P J-BEGION  J name D name Vmut Dmut Jmut Hge
#1 770256 ICHVZ-26%01  totghacy..... tgttgt . gragogeetygtan coagatats ...actttgaccactgy IGHT4*0Z IGHDE-13%01 1 2 1 5/15
#2 770287 IcEVI-7*02 tgtgchg. OUREHT  eevevenreriiinnens CAYCTLLLALGD cgoee ctactggtacttogatctetgy IGHIZS01  IGHDZ-2*01 O 2 0 9/11
#3 7706065 IGHV4-31%03  tgtoogagag. c JRCEAC. e cact ..atgettttgatgtotgy IGHIA*01 IGHD4-17+01 O 0 0 3/5
#1 770608 IGHV4-33*05  tgtge. CAgagtE 0 ..ee.. acgatttttggagtogttatt. . ... CoCCgyoYga ..atgottttgatatetgy IGHIZ*0Z  IGHDI-3*01 O i 0 12/17
#5 770510 IGHEV4-34%09  tgtocgagad. LEHOTRE  eeeees CERCLLLLONAUtOILLAtt. ..., ceeya e tyatgottttgatatetoy IGHIA*02  IGHDI-3*01 O i 0 9/12
#5 770511 IGEV4-59*01  tgtoogaga. . T togtaactatas, tgerggTgtty ...actggttogaecoctgy IGHIS*02  IGHD3-9+*01 O 2 0 9/13
#7 770613 IGHV4-59*01  tgtgogagag.  iiieeaas CAgUaYCLyyLac ctecot coochttgactactgy IGHI4*02 IGHDA-13*01 O i 0 4/6
#2 770514 IGHV4-59*01  tgtoogaga.. CEEEALAR  verrerenrenees LLCOOYgActtat, ..., BEECEE eeaeeas gactactgy IGHI4+02 IGHDI-16%01 O 2 0 7/14
#3 770815 IGEV4-59*01  tgtogcgagag. gooty OLEATAYTT. e ttteggas .tactggtacttegatctetgy IGHIZ*01 IGHDS-24*01 O z 0 7/13
#10 770516 IGHEV4-34%01  totoogagad. BOT ereereneeaees [T e PR tteee L..actggttogaccoetgy IGHISS02 IGHDI-16%01 O i 0 &/8
#11 770620 I0HV4-30-4701 totgegagaga BE i ierreneaieneiiaas JEOCHgIAtyItt. ... oy .gatgettttgatatotgy IGHII*0Z IGHDI-16%01 1 ! 0 5/5
#12 710671 IGHV4-39%01  tgtgogagaca CORCOALLEALOT vvervrnrnrneness LLCODUTAgEt. v uuee . LORCCCCE e ttgactactgy IGHI4*02 IGHD3-16+01 O 1 0 1z/21
#13 770627 IGHV4-39%05  totgegagaga +oCOCCCCORLOCLOCRAGat R =Y A=TRT Aot e A eTs o =P LALOLACT  eeeas tttgactactgy IGHT4*03 IGHDI-10%01 O i 0 15/28
(4 i

Terming




The 11 IMGT physicochemical AA classes
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“olume' classes ‘Hydropathy' classes
in A7 Hydraphaobic Meutral Hydrophilic
Wery large 1684-228 F Wy Y
Large 162-174 | L Iy k. R
tedium 135-154 Y E G
small 1058-117 C F T D Mo
Wery smal B0-50 A (5 =
Aliphatic 2 % Basic g =
” 2 s g | %
T
I | 1 |
Lincharged Charged LIncharged
Monpolar | Folar I

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



IMGT/JunctionAnalysis: analysis of the IG and TR junctions

ll'll

JUNCTION alignments with translation and IMGT AA classes Ties e

http://mww.imgt.org
Click on mutated {underlined) amino acid to see the original one: I:l

104 105 106 107 108 109 110 111 111.1 111.2 111.3 112.3 112.2 112.1 112 113 114 115 116 117 1138

S N F B N
cac LCEC

#1 AYIEINSY tgo agt coo gy gt agt gct tat e e e e e tac cac gas [ cay cay Ty
T O SRR EEENEN - B -
#2 OAYIB30EAS  tot gty aaa coo acq gat gat gat ggc ves . ves cac cgg gct gaa tac tto cag tac oy
. pan - N Bl - e
#3 AVIEINGE oo agt coo gy gt age gct tat e e e e e tac cac gas gac tro cay cay Ty
s T K , B - BN o
#4OAYIEI0TI  tot agt cco gog ggt agt gct tat . ves . ves e tac cac gaa cac tto cag cag oy

. EEEErEE - - e - Do BN O

#4 AYIEINEE oo gog aga caa aac oo coo gagy tat agt ggc goa tat cat gat go Ty tro gac coo Ty

- BN - BN B - - - B B

#6  AYIEI089  tot gog aga gag atg cto tat ggt teg gag ot tat tac cco oot gat goa Lttt gag cte oy

. SR - e - Do NN BN BN

#7AYIE3I0M gt gog aga oay aat oo coo gagy tat agt ggc goa tat cat gat go Ty tro gac coo Ty

- BN - B B - - - B B

#3 AYIB309Z  tot gog aga gag atg cto tat ggt teg gag ot tat tac cco oot gat goa Lttt gag gtc oy

. SRR - e - Do N BN O

#9OAYIEINGS tgo gog aga oay aac oo coo gagy tat agt ggc goa tat cat gat go Ty tro gac coo Ty

Yousfi Monod et al. Bioinformatics 20, i379-i385 (2004)
Pommié et al. J. Mol Recognit. 17, 17-32 (2004)



IMGT/V-QUEST http://www.imgt.org

') v-QUEST Search Page - Mozilla Firefox -0 x|
File Edit View History Bookmarks Tools Help
é' C X @ |€)- | http://imgt.cines.fr/IMGT_vquest/share/textes/ 7T |*| Google pe

Most Visited #® Getting Started . Latest Headlines _ tomcat & Outils inguistiques

WELCOME'! N}m
to IMGT/V-QUEST

Information
system®

THE T .
INTERMATIOMNAL 1CS§
IMMUNOGENETICS
INFORMATION SYSTEM®

Citing IMGT/V-QUEST: Brochet, X etal., Nucl. Acids Res. 36, W503-508 (2008). EMID: 18503082

E== 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
Current version: 3.1.2 (18 July 2008)

Analyse your Immunoglobulin nucleotide sequences

] @  Teleoste
@  Mouse - Atlantic cod
- Channel catfish
- Rainbow trout
@ Rat
@  Chondrichthves @ Sheep

Analyse your T cell Receptor nucleotide sequences

@  Human @  Nonhuman primates
@  Mouse
[
| Done




IMGT/V-QUEST Search page

WELCOME ! Im
to IMGT/V-QUEST Search page Gene

Information
system®

THE T .
INTERMATIOMAL 1CS
IMMUNOGENETICS
INFORMATION SYSTEM®

I Citing IMGT/V-QUEST: Brochet, X. et al,, Mucl. Acids Res. 36, W503-508 (2008). EMID: 12503082 |

K=~ 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

Analyse your Immunoglobulin sequences :
Analysis by batches of up to

50 sequences in a single run

Your selection: Human

Your sequences are compared to the Human (Homo sapiens) 1G set from the IMGT/NV-QUEST reference directory s

—

Nucleotide sequences

Sequence sets to test IMGTNV-QUEST are availahle here

« Type (or copy/paste) your sequence{s) in FASTA format

rzeql
caggtgoagoctggtgroagtoctggagotgaggtgaagaageoctggggoctcagtgaaggte
tocctgoaaggottoctggttacacctttaccagoctatggtatcagoctgoggtgogacaggos
cctggacaagggocttgagtggatgggatggatcagogottacaatggtaacacaaactat
gracagaagctoccagggoagagtcaccatgaccacagacacatccacgagocacageoctac
atggagoctgaggagoctgagatctgacgacacggococgbgtattactgtgogagaggtata
cgtgocttttgatatctgggooocaagggaccacggtcaccgtoctogage

>zeqgl 7]
caggtgoagoctggtgroagtoctggogotgaagtgaagaageoctgoggtcoctocgogtgaaggt e
tcoctgoaaggottttggagtcaccttcagtagttacgotatcagotgggtgogacaggos
cctggacaagggoctgagtggatgggagggatcatcococtttgttcggaaaggoaaactac r

F

C or give the path access to a local file containing your sequence(s) in FASTA format
| Browse_

Start I Clear the form

| Done

a




Im

IMGT/V-QUEST Selection for results display My

G

Information

rseql o Ti.'I:S system®
caggtgcagotggtgocagtoctggggoctgaagtgaagaagecctgggtcctcggtgaaggte

tcctgoaaggottttggagtcaccttcagtagttacgotatcagotgggtgogacaggoo http://www.imgt.org
cctggacaagggcctgagtggatgggagggatcatcococtttgbhtcggaaaggocaaactac LI

C or give the path access to a local file containing your sequence(s) in FASTA format
| Browse_ |

Start I Clear the form I

Selection for results display CLASSIFICATION

Export in text ™ Nb of nuclesctides per line in alignments: [&0 -]
@« A. Detailed view
Y 'l
1. ™ Alignment for V-GENE 6. ¥ V-REGION alignment 12. IMGT Collier de Perles
2 ¥ alignment for D-GENE 7 ™ V-REGIOM transiation * Jink to IMGT/Collier-de-Perles tool
3. ¥ slionment for J-GENE 8. ¥ y-REGION protein display ' IMGT Collier de Perles (for a nb of sequences < 5)
4. ¥ Results of IMGTAunctionAnalysis 9. I V-REGION mutation table ' no IMGT Collier de Perles
0 with full list of eligible D-GENES 10. I V-REGION mutation statistics 12. [T Sequences of V-, V=J- or V-D-J- REGION {nt and "A&') with gaps in FASTA
& withoutlist of eligible D-GENES 11. [© V-REGION mutation hot spats and access to MGTFNvloGene Tor -REGION (nt)

I™ Annotation by IMGT/Automat
5. ™ Sequence of the JUNCTION Cnt and 'AX) 141 Annotation by NGTIAutomat

' B. Synthesis view

. ¥ y-REGION protein display (with A4 class colors)

.V yRrEGION protein display (only A4 changes displayed)
. W V-REGION most frequently occurring A4

. V¥ Resuits of IMGTiunctionAnalysis

1. ¥ plignment for V-GENE
2. ¥ V-REGION alignment
3. ¥ VREGION ftranslation

4. ¥ V-REGION protein display

o = @

Advanced parameters

Selection of INGT reference directory set | F+ORF+inframs P =1 & With all alleles  With allele *01 only
Search for insertions and deletions * N " Yes (slower, the nb of submitted sequences in a single run is limited ta 10)
default - I in 3V-REGION
) . Mb of D-GEMES in IGH JUNCTIONs (defaultis 1) . == )
Parameters for IMGT/JunctionAnalysis Im Mb of accepted mutations: | default = I in D-REGION
default - I in 5 J-REGION

Ll

Done




Im

IMGT/V-QUEST Selection for results display My

G

Information

rseql Ti.'I:S systemd®
caggtgcagectggtgecagtoctgggogctgaagtgaagaagectgggtectoggtgaaggte

tcctgoaaggottttggagtocaccttcagtagttacgetatcagetgggtgogacaggee http'//WWW imgt org
cctggacaagggoctgagtggatgoggagggatcatcoctttgttcggaaaggoaaactac LI

C or give the path access to a local file containing your sequence(s) in FASTA format
| Browse_ |

Start I Clear the form I

Selection for results display
Export in text ™ Nb of nucleotides per line in alignments: [&0 -]

= A. Detailed view

1. ¥ alignment for V-GENE 6. ¥ V-REGION alignment 12. IMGT Collier de Perles
2 ¥ alignment for D-GENE 7 ™ V-REGIOM transiation * Jink to IMGT/Collier-de-Perles tool
2 Alignment for J-GEME 8. ¥ V-REGION protein display ' IMGT Collier de Perles (for a nb of sequences < &)
4. ¥ Results of IMGTAunctionAnalysis 9. I” V-REGION mutation table ' no IMGT Collier de Perles
0 with full list of eligible D-GENES 10. I V-REGION mutation statistics 12. [T Sequences of V-, V=J- or V-D-J- REGION {nt and "A&') with gaps in FASTA
& withoutlist of eligible D-GENES 11. 7 V-REGION mutation hot spats and access to MGTFNvloGene Tor -REGION (nt)

I™ Annotation by IMGT/Automat
5. ™ Sequence of the JUNCTION Cnt and 'AX) 141 Annotation by NGTIAutomat

' B. Synthesis view

1. ¥ plignment for V-GENE 5. M y-REGION protein display (with A% class colors)

2. ¥ V-REGION alignment 5. M V-REGION protein display (only A4 changes displayed)

3. ¥ VREGION ftranslation 7. ¥ Y-REGION most frequently occurring A4

4. ¥ V-REGION protein display 8. ¥ Results of IMGTAlunctionAnalysis

Advanced parameters

Selection of IMGT reference directory set | F+0RF+inframe P ;I & With all alleles T With allele *07 anly

Search for insertions and deletions * N " Yes (slower, the nb of submitted sequences in a single run is limited ta 10)
default = I in 3V-REGION

. . MNb of D-GEMES in IGH JUNCTIONS (defaultis 1) . == )

Parameters for IMGT/JunctionAnalysis Im Mb of accepted mutations: | default = I in D-REGION

default ;I in 5°J-REGION

Ll

Done




Im

IMGT/V-QUEST Selection for results display My

G

Information

rseql Ti.'I:S systemd®
caggtgcagectggtgecagtoctgggogctgaagtgaagaagectgggtectoggtgaaggte

tcctgoaaggottttggagtocaccttcagtagttacgetatcagetgggtgogacaggee http'//WWW imgt org
cctggacaagggoctgagtggatgoggagggatcatcoctttgttcggaaaggoaaactac LI

C or give the path access to a local file containing your sequence(s) in FASTA format
| Browse_ |

Start I Clear the form I

Selection for results display
Export in text ™ Nb of nucleotides per line in alignments: [&0 -]

= A. Detailed view

1. ¥ alignment for V-GENE 6. ¥ V-REGION alignment 12. IMGT Collier de Perles
2 ¥ alignment for D-GENE 7 ™ V-REGIOM transiation * Jink to IMGT/Collier-de-Perles tool
2 Alignment for J-GEME 8. ¥ V-REGION protein display ' IMGT Collier de Perles (for a nb of sequences < )
4. ¥ Results of IMGTAunctionAnalysis 9. I” V-REGION mutation table * no IMGT Collier de Perles
0 with full list of eligible D-GENES 10. I V-REGION mutation statistics 12. [T Sequences of V-, V=J- or V-D-J- REGION {nt and "A&') with gaps in FASTA
& withoutlist of eligible D-GENES 11. 7 V-REGION mutation hot spats and access to MGTFNvloGene Tor -REGION (nt)

I™ Annotation by IMGT/Automat
5. ™ Sequence of the JUNCTION Cnt and 'AX) 141 Annotation by NGTIAutomat

' B. Synthesis view

1. ¥ plignment for V-GENE 5. M y-REGION protein display (with A% class colors)

2. ¥ V-REGION alignment 5. M V-REGION protein display (only A4 changes displayed)

3. ¥ VREGION ftranslation 7. ¥ y-REGION most frequently occurring AA

4. ¥ V-REGION protein display 8. M Results of IMGTiunctionAnalysis

Advanced parameters

Selection of IMGT reference directory set | F+0RF+inframe P ;I & With all alleles T With allele *07 anly

Search for insertions and deletions * N " Yes (slower, the nb of submitted sequences in a single run is limited ta 10)
default = I in 3V-REGION

. . MNb of D-GEMES in IGH JUNCTIONS (defaultis 1) . == )

Parameters for IMGT/JunctionAnalysis Im Mb of accepted mutations: | default = I in D-REGION

default ;I in 5°J-REGION

Ll

Done




IMGT/V-QUEST ‘Detailed view’: Result summary Mo

Sequence number 1: AF184762

Sequence compared with the human IG set from the [MGT reference directory

=AF184762
atggagtttgggetgagetgggttttecttgttgetatttiaaaaggtgteccactytgag
gtgcagctggtggagtctgggggaggcttagtecagectgggggatecctgaaactetoe
tgtgoagectetggottoaccoteagtggoteaaatytgcactgogtecgocaggectoe
gggaaagggctggagtgggttggccgtatcaaaaggaatgctgagtctgacgcgacagea
tatgctgegtogatgagaggcaggetcaccatctocagagatgattcaaagaacacggcy
tttoctgcaaatgaacagectgaaaagegatgacacggocatgtattattgtgtgateegy
goagatgtttacaaccgacagtggggecaggoaaccctggteacegtetocteageatoe
ccgaccagccccaaggtocttocccgetgagoctetgeageaccecagocagat

Gene

Tics

http://Amww.imgt.org

Information
systemd®

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)

J-GENE and allele IGHIL*01 (b) score =178 identity = 82,69% (43/52 nt)

D-GENE and allele by IMGT/JunctionAnalysis IGHD3-10*01 D-REGION is in reading frame 3

[CORL4MGT.CDR2-IMGT.CDR3-IMGT] lengths and AA JUNCTION | [8.10.10]

CVIRGDWYMNROW

(b) Other possibilities: IGH)4*02 and IGH)5*02 (highest number of consecutive identical nucleotides)

IMGT/V-QUEST provides 22 different output results (analysis of IG nucleotide

sequences and of their translation)



IMGT/V-QUEST ‘Detailed view’: Yo
Result summary table Ties

http://Amww.imgt.org

Information
systemd®

|

Number of analysed sequences: 4 =

zeql segd seqld seqd

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

K<™ Hyphens (-) show nucleotide identity, dots (.) represent gaps

Sequence number 1: seq1

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

»>3egl
caggtgcagctggtgcagtectggagctgaggtgaagaagectggggectcagtgaaggre
tcoctgocaaggottotggttacacctttaccagotatggtatcagetgggtgogacaggcc

cctggacaagggcttagagtggatgggatggatoagogottacaatggtaacacaaactat C LASS I F I CATI O N

gcacageagctoccagggocagagtcaccatgaccacagacacatccacgagcacagocctac
atggagctgaggagoctgagatctgecgacacggocgtgtattactgtgogagaggtata
cgtgottttgatatctggggccaagggaccacggtcacogtotogage

Result summary: Productive IG%QEU sequence (no stop codon and in-frame junction)

V-GEME and allele IGHY1-18*01 score = 1426 identity = 99,65% (287/288 nt)

J-GEME and allele IGHJ3*02 (&1 Score = 164 identity = 81,63% (40/49 nt}

D-GEME and allele by IMGT/JunctionAnalysis IGHD2-2*02 D-REGIOM is in reading frame 3

[COR1-IMGT.COR2-MGT.COR3-IMGT] lengths and AA JUNCTION | [8.8.9] CARGIRAFDIW

(a) Other possibilities: 1GHJE*02Z (highest number of consecutive identical nuclectides) -
< | b
‘ Done i




IMGT/V-QUEST ‘Detailed view’: Mo
Result summary table Ties

http://Amww.imgt.org

Information
systemd®

=1
Number of analysed sequences: 4 =
5eq1seq2 seqld seqd
B This release of IMGT/V-QUEST uses IMGT/JunctionAnalysis for the analysis of the JUNCTION
B5~ Hyphens (-) show nucleotide identity, dots (.) represent gaps
Sequence number 1: seq1
Sequence caompared with the human |G set from the IMGT reference directary _
9 P human G set . For D-GENE,
»geql _ I
caggtgcagctggtgcagtotggagoctgaggtgaagaagocctggggecctecagtgaaggte Other pOtentIaI D
tococtgocaaggocttotggttacacctttaccagoctatggtatcagetgggtgogacaggco - 1
cctggacaagggcttgagtggatgggatggaetcagogottacaatggtaacacaaactat mUtatlon parameter
gcacagaagctoccagggcagagtcaccatgaccacagacacatccacgagcacagocctac - amlno a.Cld Sequence
Btggagctgaggagcctgagatctgacgececggecocgtgtattactgtgegagaggtata
cgtgcttttgatatctggggeccaagggaccecggbcaccgtoctogage /
Result summary: Productive IGH rearrapfed sequence (no stop codon and in-frame junction)
V-GEME and allele IGHY1-18*01 //score = 1426 identity = 09, 65% (287/288 nt)
J-GENE and allele IGHI3*02 (3] { score = 164 identity = 81.63% (40/49 ni)
D-GEME and allele by IMGT/ JunctionAnalysis IGHD2-2*02 D-REGIOM is in reading frame 3
[CORT-IMGT. CORE-INGT.CORS-IMG T Tengths and AR JUNCTION ] [2.5.5] CARGIRAFDIW
(@) Other possibilities: 1GHJG*02 (highest number of consecutive identical nuclectides) -
a1 _’I_|
| Done i




IMGT/V-QUEST ‘Detailed view’:

Result summary table

Number of analysed sequences: 4

zeql segd seqld seqd

Information
systemd®

http://Amww.imgt.org

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

K<™ Hyphens (-) show nucleotide identity, dots (.) represent gaps

Sequence number 1: seq1

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

»>3egl

CEgUTgCagCTggtgCcagtotggagoctgagdgtgeageagoctggggcctoagtgaaggre
tococtgceaggottotggttacacctttaccagotatggtatcagotgggtgocgacaggoc
cctggacaagggottgagtggatgggatggatcagogottacaatggtaacacaaactat
gcacagaagctocagggcagagtcaccatgaccacagacacatccacgagoacagoctac
atggagctgagdgagoctgagatotgacgacacggocgtgtattactgtgocgagaggtata

cgtgottttgatatctggggccaagggaccacggtecaccgtetegage

Result summary:

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

W-GEME and allele IGHV1-18*01 score = 1426 identity = 99,65% (287/288 nt)
J-GEME and allele IGH.13*02 (3] Score = 164 identity = 81,63% (40/49 nt)
D-GEME and allele by IMGT/JunctionAnalysis IGHN2-3+07 D-REGIOM is it reading frame 3

! [CORA-IMGT.COR2-IMGT.CDR3-IMGT] lengths and A4 JUNCTION | [8.8.9] -_C.-G.RGIR-"-“.FDI‘.“."

(a) Other possibilities: 1GHJE*02 (highest number of consecutive identical nuclectides)

<

‘ Done




IMGT/V-QUEST ‘Synthesis view’:
Summary table

Im
Mugd

Gene

Tics

http://Amww.imgt.org

Information
systemd®

Number of analysed sequences: 7

Sequences campared with the human 1G set fram the IMGT reference directony

@Summary table:
Sequence || V-GENE and Functionality | \-REGION ‘ ‘}I-REGIDI_'I J-GEME and | D-GENE anl lD-RI?_GIDh! CDR-IMGT A JUNCTION JUNCTION
I allele SCOIe Taentry % (nt) §| allele allele redamg mame | lengths Trane
seql IGHW-69*06  |fProductive 1040 (9251'3?2939 - IGH13*02 IGHD3-16*02 |2 [B.8.21] CARGGDYDYMGEYRASDAF DY in-frarme
seq2 IGHY-69*06  |fProductive 1300 (9;??3?29;8 - IGHI4*01 IGHDE-13*01 1 [8.8.21] CARERVGAYTESWWYGDYVEFDYYY in-frarme
zeqd IGHY4-34*01 Froductive 1411 (929833?29;5 ) IGHJE*02 IGHD2-2*02 3 [8.7.20] SWINAPAAIYE MY G DY in-frarme
send IGHY4-34*01 Froductive 1294 (925?3?29;5 - IGHJE*02 IGHD3-10*01 2 [8.7.20] CARDFSPSPPGHYDARMDMODWN in-frarme
seQs IGHY4-34*01 Froductive 1285 ?;T?D?Qggﬁ - IGHJE*03 IGHD3-22*01 2 [8.7.21] CARMMYFDTSGYYPRIFYYMDWYY in-frarme
senh IGHY4-34*01 FProductive 12468 (9235?,?;8’5 ) IGHJE*02 IGHD2-2*02 3 [8.7.29] CARGHKTAIREPPTIGP MY SYDMODWWY in-frarme
seqy IGHY4-34*01 Froductive 1420 EEDE!DSI?QDBQS - IGHJE*02 IGHDZ-2*01 3 [8.7.29] CARGDWRMNMAYPASYDTAMAANWFDPYY | in-frame

@ Results of IMGT/JunctionAnalysis for : IGH junctions

@ Alignment with the closest alleles:

The analysed sequences are aligned with the closest allele {with number of aligned sequences in parentheses):

IGHW -B9*06(2) 1GHWV4-34701(5)

<
Terming

Zotero




IMGT/V-QUEST ‘Detailed view’:
7. V-REGION translation

€ IMGT/V-QUEST - Mozilla Firefox

Fichiet  Edition  Affichage  Historigue  Marque-pages  Quils 3
7. V-REGION translation
et i e D D D LD e L FE1l - IMGT -——=—-————— e mmmmmmmm— oo
1 5 10 15 20
u} W u] L W u} 3 B iy E v E K P G 3 ] v E v 3 C
zeql cag gtg cag otg gtg cag tot god gct ... gaa gt aag aag oot g9y too Lod gtd &Ag gto too tg
L22582 IGHV1-69%01 e mmm mmm e mmm —m— e —mm ——— L ] e mmm mmm mmm mmm mmm e —em e e
———————————— = CDR1 - IMGT e
25 30 35 40 45
K i F e} W T F 3 3 T & I 3 w b 23 1] Es
zeqgl C aay gct ttt gga gtc acc ttc ... ... ... ... 8t agt tac got atc agc tgg gty cga cag goc
b=} )
L2258z IGHV1-G9+01 = === === =0= === == === === .. i4s s saw ==0 ==0 ==L === mm= mme mmm mem mem —em -
FRZ - IMGT -—----—-———m—mmmmmmmmo oo > CDR:= - IMGT Lmmm
1] 55 1] a5
P G u] G P E W ol G B I I T L F B E iy N T i
zeql cot gga caa ggd oot gag tgg atg gga ggy atc atc oot ttg ... ... CEC YA Aag goa &ac tac gc
L I T
L22582 IGHV1-69%01 —_—— - ——= ——= -f- == ——— == ——— ——— ——— ——— ——— A-C .u4: a2 —-L -t -p@3 - - ——— -
————————————————————————————————————————————————————————————— FR3 - INGT -------———————=
70 75 g0 85 Q0
Q 24 F a} el R v T I T Fy D 4 k] T 3 T| v T M E
seql a cag aayg tte cag ... ggo aga gbc acg att acc gog gac goa too acg agoc acl gtc ftac atg gag
E Y
L2258z IGHV1-69+01 = —m= mmm mm— —m— L, mmm mmm mm— mmm mmm ——m —em ——— o= === === === ——h —O- - = -
—————————————————————————————————————————————————————— = CDR3 - IMGT
a5 1la0a 104
v 3 k) L 2 a3 E ] T iy v T T C iy 2 1] T G 3 k) G T
zeql gty agec age oty aga tOt gag gac acy goc gty tat tat tgt goy aga caa LAt gyt agt agt ggr ta
L
L22582 IGHV1-69*01 C== === === === ——= ——— —-- ——- - —m- m—— - - === === ——— g-
¥ i ¥ w ] H ] T L W T v
seql t tac goc tac tgy ggc cac gga acc chbg gbc acc gbto t©
L22582 IGHV1-69+01
< | >
Terminé zotero

Im

Gehe

Tics

http://Amww.imgt.org

Information
systemd®



IMGT/V-QUEST ‘Synthesis view’: If
8. Results of IMGT/JunctionAnalysis T fc

http://Amww.imgt.org

Al

8. Results of IMGT/JunctionAnalysis

Results for the IGH junctions

Analysis of the JUNCTIONs

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

—

Input WV name 3"W-REGION P Hi P D-REGION H2 5'J-REGION J name D name Viout Dmut Jwmut  Hge
seq IGHV1-18*%01 tgtgcgagaga gcactcctogge «..CtBCEgER. v . tgcggcggaaaggagt ....Ctttcattactgy IGHJ4*02 IGHD4-4#%01 1} a 2 20/28
seq2 IGHV3-30*04 tgtgcgagaga tcgga ..Jtatagcagtggc. ... .. ccagt actactttgactactgg IGHJ4*02 IGHDE-159*01 a a a 6/10
seq3 IGHV3-30%04 tgtgcgagagd. gEAJJRCTRAET ™ sessesssas bufo g atu fo o io (T PN, BCCCOOC ™ ewseas tacttccagcactgg IGHJL1*01 IGHD3I-10*01 1} a 0 12718
seqd  IGHV3-30*04 tgtgcgagage t  toctoctacoe  coc gggtatagcaegcagctgg. . - = T ttgentactgy IGHJ4*02 IGHDA-13*01 1] a 1 8/13

Translation of the JUNCTIONS

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

—

CDR3-IMGT Molecular

i04 105 106 107 108 109 110 111 1311.1 111.2 112.3 112.2 112.1 112 113 114 115 116 117 1158 Frame length mass pI
S | BN NN R -------Y "
#1 seq! tgt gocg age geg cac tocc tcocg goc tac agt atg ma@a ggg gtc ttt cat tac tag + 18 2,471.81 10.28
- HE - 1 - e -QYY-DY"
#2 seg2 tgt gog age gEt cgg Bgt BtE goe gtg . gocc  cBg tec teEc ttt geRc tec tgg + 15 2,127.37 &.58
c----I--s -- L BN Y
#3 s5eg3 tgt gog EQgE gge Bgg BCY BAQ OOt tcg ga ccc ggc tec ttc cag cec tgg + 18 2,064.32 11.72
c--DSSYP - ------sz
#4 =eqd tgt gog age gEt tococ too tac cococ cog gce goct gge gtt gan tec tgg + 17 1,884.1 6.44 -
< | Ll_l
|D0ne v



IMGT/V-QUEST ‘Detailed view’:

9. V-REGION mutation table

Information
systemd®

http://Amww.imgt.org

Nucleotide substitution

Amino acid change

9, V_-REGION mutation table ~
FR1-IMGT CDR1-IMGT FRZ-IMGT CDHE-IMGT\ FR3-IMGT / CDR3-IMGT
g33=a ga3=t, G28=Y {---) || t149=c L&0=P (---3 || a178=t 159=L{++ a2d5=c, EA2=4 (- - ) 931 9=c
c77=t G26=F (-3 || cl108=t c177=0, 159=L {+ + +)
o108=t t186=c +- 4]
t111=c t189=3 C271=g, L1 =Y (+- +)
c191=a, TH4=K (- - -) c309=t
al92=g, TE4=K (- - -)
W
< >
Termingé Zotero




IMGT/V-QUEST ‘Detailed view’:

9. V-REGION mutation table

http://Amww.imgt.org

Nucleotide substitution

Amino acid change

9, V_-REGION mutation table ~
FR1-IMGT CDR1-IMGT FRZ-IMGT CDHE-IMGT\ FR3-IMGT / CDR3-IMGT
g33=a ga3=t, G28=Y {---) || t149=c L&0=P (---3 || a178=t 159=L{++ a2d5=c, EA2=4 (- - ) 931 9=c
c77=t G26=F (-3 || cl108=t c177=0, 159=L {+ + +) |Na258=g
o108=t t186=c ?EED‘P’[,IQET‘PV +- 4]
t111=c t189=3 C271=g, L1 =Y (+4 +)
c191=a, TH4=K (- - -) c309=t
al92=g, TE4=K (- - -)
W
< / >
Termingé / Zotero

/

Volume

Hydropathy

(+ : conserved classes)
(- : different classes)
Physicochemical properties (+ : conserved classes)
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IMGT/V-QUEST ‘Detailed view’:

12. Link to the IMGT/Collier-de-Perles tool

o
S
o
-
(o))
£
.”W.
o
=
=

CDR-IMGT lengths

[8.8.17]

[}
o
0000000
—
g

IMGT Collier de Perles for V-DOMAIN



Chronic lymphocytic leukemia (CLL) and IG

http://Amww.imgt.org

1. Two types de CLL with different clinical outcomes:

= 98% identity, IGHV ‘nonmutated’: agressive disease, unfavorable pronostic

< 98% identity, IGHV ‘mutated’: less agressive disease, favorable pronostic
Hamblin et al. Blood 1999, Damle et al. Blood 1999

2. Biased repertoire of the IG in the CLL
Chiorazzi et al. N Engl J Med 2005; Ghia et al. Blood 2005; Stamatopoulos et al. Blood 2005

3. Stereotypes: limited nb of antibodies and therefore of Ag in leukemogenesis
Tobin et al. Blood 2004; Ghia et al. Blood 2005; Stamatopoulos et al. Blood 2007

Results of the collaboration:

1. Recommandations of the European Research Initiative on CLL (ERIC) network
Ghia et al. Leukemia 2007; Davi et al. Leukemia 2008
2. A book: Immunoglobulin gene analysis in CLL, Ghia, Rosenquist and Davi. 8 chapters. 2009

3. Adatabase: IMGT/CLL-DB, Europe-USA Group, 2009



IMGT/CLL-DB

Im
M
G( Information
Tics systenr®

http://www.imgt.org

Cliniclans

Sequences IMGT-ONTOLOGY

CDNA or gDNA DESCRIPTION
CLASSIFICATION
NUMEROTATION

Information relative
to the patients



Im

IMGT/CLL-DB Mugb

Gene .
Information
Ti_{‘s systemd®

http://Amww.imgt.org

Sequence number 1: CLL000000011

Sequence compared with the human 13 set from the IMGT reference directory

>CLLOOOOOAOL1

caggtyoagotycagyaytogyyoccagyactyytyaayocttocacayaccotytocote

acctgcactytoctotgytygoctocatcagoagtygtgyttactactyyagotygatocys

cagoaccoagyyaaggyoc tygagtyyattyyytacatctattacagtyyyagcacctac I M G T/V'Q U EST reS U ItS
tacaaccogtocctoaagagtocgagttaccatatocagtagacacgtotaagaaccagtte

toootgaadcyagototytyactyocgodyacacyyocytyrattactytycaaagyga
gotacggrtyacccacttogactactydgyccayygaaccotyytcaccghotootoay

Result summary: Froductive IGH rearranged sequence (no stop codon and in frame junction)
V-GENE and allele li5HY4-31703 score = 1450 identity = 100.00% (291,291 nt

J-GEME and allele liGHJ4* 02 score = 222 identity = 95 83% (46/48 nt)

D-GEME and allele by IMGT/ JunctionAnalysis IGHDA- 17701 D-REGION is inreading frame 3

[CORM1-IMGT CORZ-IMGT COR3-IMGT] lengths and AA JUNCTION|[10.7 11] CAKGATVTHFDYWY

1. Alighment for V-GENE and allele identification

Closest V-REGIONs (evaluated from the %-REGIONM first nucleotide to the 2nd-CY' S codaon)

Score Identicy
£14237 IGHV4-31*03 1450 100,00% (2917291 nt)
M99583 IGHV4-31*02 1441 99,66% (2907291 nt)
MO51Z20 IGHV4-31*04 1441 99,66% (2907291 nt)
XOz270 IGHV4-31*06 1441 99,66% (2897290 nt)
XOz2271 IGHV4-31*07 1441 99,66% (2897290 nt)

Alignment with FR-IMGT and CDR-IMGT delimitations

e FR1-IMGT —----mm e e e > CDR1-INGT Lmm———
CLLOOOOOO011 caggtygcagotycafyagtcygocoa. . gJactyytyaagoctLoacafacco oo CLCaCo Ly CAC Ly Lo Lo g LyCLCCAtoadC. v vy s aftygrLyytLac tactgyayc
£14237 IGHV4-31*03 0000 mmm e e e
Mo9s83 IGHV4-31+02 00 e A D
Mo95120 IGHV4-31*04 0000000 ——————— g-————— e e e e
HOZ270 IGHV4-31*%06 000 m e e e B mm e
HOzz7l IGHVL-31*07 0 e Ty Sy S e ———————————

S *




IMGT/CLL-DB

) Mozilla Firefox

Fichier Edition Affichage Historigue Marque-pages  Outils 2

Your query: s

IG chain type="Ig-Heavy' M
V-REGION identity %>="'98.0%' uno
V-GENE and allele="IGHV1-69' Gune

Information

V-REGION identity %<='100.0%' Tics system®
Number of resulting sequences: 380 http://www.imgt.org
Number of resulting patients: 379 Click on Patient ID for IMGT/CLL-DE Patient card

Selectpage Clear page Invert selection A | d I M GT/V_Q U EST
[MGT;’V-QUE]S[T Synlhems!ﬂ[ew orDownIoe]ld se\ected[ Sequences in FASTA ]OI’[ Excel ] Resu ta‘ts e
Download aII[ FASTA sequences ]or[ Excelfile ] R |

380 items found, displaying 1to 50 /

[FirstPrev] 1,2, 3,4, 5, 8, 7, 8 [Next/Last]

Ne ceeasior - Sequence D Laboratory D PatientiD  Functionality *-cihic ?t’ientity D-GENE and allele by E:ading wd - JUNCTION AA B

e and allele o IMGT/JunctionAnalysis frame  allele frame length

1 CLLO0OOOOD00E MNY-01-0008-H1 CLLOOSBVHIM  NY-01-0006 productive IGHY1-69%01 100 IGHD3-10701 2 IGHJS"02 CARVWGGSGSYYIVWEDPW in-frame 8

2 CLLOOODOO00S NY-01-0008-H1 CLLOT4VHIM  NY-01-0008 productive IGHY1-B9*01 100 IGHD3-3701 2 IGHJE* 03 CATKNDEWSGYYEGYYYYYYMDWW in-frame 8

8 CLLO0000000Y MY-01-0009-H1 CLLOATVHAM  hY-01-0009 productive IGHY1-69702 100 IGHD3-3701 2 IGHI4702 CATNYDRFWSGYPYW in-frame 8

4 CLLODODO0030 NY-01-0030-H1 CLLOSTVHIM  NY-01-0030 productive IGHY1-69"01 100 IGHD3-3701 3 IGHJE"03 CARVEIFGVVMNLMNYYYYYMDWW in-frame 8

5 CLLO0OOO0D043 NY-01-0043-H1 CLLOBBVHIM  NY-01-0043 productive IGHY1-B9%06 100 IGHD3-16702 2 IGHJ3"02 CARGGDYDYVWESYRSNDAFDWY in-frame 8

53 CLLOOOD00044 NY-01-0043-H2 CLLOBSVHAM  NY-01-0043 productive IGHY1-B9%06 100 IGHD3-16702 2 IGHJ3"02 CARGGDYDYVWGESYRSNDAFDMW in-frame 8

7 CLLODOOO00BZ MY-01-0061-H1 CLL100TYH M NY-01-0061 productive IGHY1-69701 100 IGHD3-3701 2 IGHIE™02 CAREGNDDFWSGYYRNYYYYGMDWWY in-frame 8

8 CLLO0ODOOOT T NY-01-0070-H1 CLL1012VHTM RNY-01-0070 productive IGHY1-69"01 100 IGHD3-3701 3 IGHJE"03 CARVEIFGVVGLSYYYYYIMDWW in-frame 8

9 CLLODODOO0TS NY-01-0073-H1 CLL1015VHTM NY-01-0073 productive IGHY1-6901 100 IGHD3-3701 2 IGHJZ*01 CARAEKYYDFWSGYSPRSYWYFDLW in-frame 8

10 CLLOOOD0O0ST NY-01-0080-H1 CLL1025VHTM RY-01-0080 productive IGHY1-69%12 100 IGHD3-16702 2 IGHJZ"01 CARVGRYDYVWGSYRYNMLTDWYFDLYY in-frame 8

™ CLLOOO0OD0S9E NY-01-0093-H1 CLL1041WHT  MY-01-0093 productive IGHY1-B9*01 100 IGHD3-3701 3 IGHJE"02 CAGGRLPITFGYVITSGDEYYYGMDWWY in-frame 8

12 CLLO0O00DT13 MY-01-0108-H1 CLL1073VH1T  NY-01-0108 productive IGHY1-69701 100 IGHD1-26%01 3 IGHIET02 CAREGYSGSYQWYYYYYGMDWW in-frame 8

13 CLLODOOOOT3T NY-01-0126-H1 CLL1102VH1T  NY-01-0126 productive IGHY1-6901 100 IGHD3-3701 2 IGHJE" 03 CASGEQYYDFWSGYWDYYYIMDWW in-frame 8

14 CLLO0OOOOD132 NY-01-0127-H1 CLL1104VH1T  NY-01-0127 productive IGHY1-69%04 100 IGHD3-9701 2 IGHJS"02 CASVTGGYDILTGYSWEDPWY in-frame 8

15 CLLOOODOO13S NY-01-0130-H1 CLLA111WHT - MY-01-0130 productive IGHY1-B9*01 100 IGHD3-16%02 3 IGHJE"02 CASAPLEITFGGVIVRWADYYYYYGMDWW in-frame 8

16 CLLO0O00DT3Y MY-01-0132-H1 CLL1114vH1T  WY-01-0132 productive IGHY1-69705 89896  IGHD3-3701 3 IGHIE™03 CARDLDGHTIFGYYPLYYYYMDWWY in-frame 8

17 CLLODODOO148 NY-01-0143-H1 CLLT12VHIM  NY-01-0143 productive IGHY1-6901 100 IGHD2-21702 2 IGHJE"03 CARYGGGYMNLFSYQLYYYYYMDYWY in-frame 8

18 CLLO0O00D1S3 NY-01-0147-H1 CLL1136VH1T  NY-01-0147 productive IGHY1-69%01 100 IGHD2-2701 3 IGHJE"03 CAREAVPAAMQGLYYVSQARYYYYYIMDWVW in-frame 8

19 CLLOOODOO1BE NY-01-0160-H1 CLL1150WHT  NY-01-0160 productive IGHY1-B9*01 100 IGHD3-9701 1 IGHJ5"02 CAREREQRFDWLFYRWEFDPW in-frame 8 @

e — ; e P e
‘sdemarrer EEBEHD-AYOXXEE 6 & (@i



IMGT/DomainGapAlign néi,
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Sequence name: alemtuzumab H

systenr®

http://Amww.imgt.org

@ Mowve your mouse over the amino acids in bold for the characterization of AA class changes

@ Closest reference gene and allele(s) from the IMGT domain directory

V gene and allele Species Domain  Smith-Waterman Score] Identity percentage IDverlap
IGHY4-59%01 Homo sapiens §1 404 73.0 100
1 gene and allele  Species Domain  Smith-Waterman Score Identity percentage Owerlap
IGHI4*01 Homo sapiens 1 04 Q2.9 14
IGH14*02 Homo sapiens 1 G4 G92.9 14
IGHI4*03 Homo sapiens 1 G4 g92.9 14
@ Alignment with the closest genes and alleles from the IMGT domain directory
FR1-IMCT CDR1-IMCT FRZ-IMCT CDRZ-IMCT FR3-IMCT CDR3-IMCT FR4-IMCT
(1-28) (27-38) (83-55) [56-85) (66-104) (105-117) {11g-128)
A B BC c (& c'c o D = F oye] G
(1-15) (16-28) (27-38) (33-48) (47-55) (56-85) (66-74) {75-54) (85-36) {97-104) (105-117) {11a-128)
o d o d o o d o o d o o o d
1 10 15 16 3 28 27 38 3341 4§ 47 55 5& &5 &6 74 75 B0 B4 B &3 96 97 104 105 11112 117 118 128
[ [ N IR, PR T [, ) P [ (I I I [ AR I AR [ | [ I [ PR B I
dlemtuzumab H QVQLQESCE.GLVRP SQTLSLICIVS CFIF....TDFY MNWVRQPP CRCLEWICF IRDEAKCYIT EYNPSVE.C RVIMLVDTSE NQFSLRLSSVIA ADTAVYYC ARECHTALDFDYW GQRESLVIVSS.

IGHV4-59*01

OVOLOESEE _ GLVEEF SETLSLICTVS

GE5I. .. _55YY WSWIRQEP GEGLEWIGY IY¥Y¥S5_ . _G5T

NYNESLE .5 RVIISVDTSE MNOFSLELSSVIA ADTAVYYC

(Homo saoiens) R QO FTF TOF | MN V R F| ROK YT |E Vv G ML R 5

@ Region(s) and domain(s) identified in your sequence (corresponding to the closest genes and alleles)

-FDYWGQGSL\JTVEEASTKGPEUFPLAPSEKSTEG’E'IBALGCLU

EDYFPEPVIVSHNSGALTSGVHIFPAVLOSSELYSLESVVIVESSSLETR
TYICHVNHEPSHIEVDEEVEADELLEEPSVEFLFEPEPEDTIMISRTEEVT
CVVVDVSHEDPEVEFNWYVDEVEVHNAKTEPREEQYNSTYRVVSVLTVLH
ODWLNGEEYECEVSNERALPAPTEETISEARCGQPREPQUYTLEPSRDELTE
NOVSLICLVEGFYPSDIAVEWESNGQPENNYETTPPVLDSDESFELYSEL
TVDESEWQQENVESCESVMHEATHNHY TQESLSLSPCEE

Without gaps Sequence i1 FASTA format
Wwith gaps Sequence i1 FASTA format

B 1MGT collier de Perles




Towards «Potential immunogenicity evaluation»

G Informatio
Tics -
«  Comparison with the closest human germline genes hitp:/fwwwimgt.org

. Number of different AA in FR-IMGT
V-REGION FR-IMGT

identity AA
percent differences
VH alemtuzumab 73 % 14 /91
bevacizumab 72.40 % 23
trastuzumab 81.63 % 9
V-KAPPA alemtuzumab 86.32 % 2 /89
bevacizumab 87.40 % 7
trastuzumab 86.32 % 6

Magdelaine-Beuzelin C. et al. Crit. Rev. Oncol. Hemat. 64, 210-225 (2007)



Towards «Potential iImmunogenicity evaluation» Mg

» Characteristics of the AA class changes

Sequence name V-REGION

V-REGION

identity
percent

alemtuzumab_H 73.0%

CDR-IMGT | Number of different AA

identity percentage in FRIMGT AA class changes

http://Amww.imgt.org

List of

AA class changes

different AA
in FR-IMGT

Kid=R very similar
E17=0Q similar
G2o=F very dissimilar
S20=T similar
[30=F dissimilar
S36=T similar

36=D very dissimilar
¥iT=F dissimilar
WM dissimilar
S40=N very dissimilar
[42=V similar
Kit=R very similar
Yook dissimilar
Yor=R very dissimilar
Yoo=0 very dissimilar
S50z very dissimilar
G63=Y dissimilar
S64=T similar
MEE=E dissimilar
L71=V similar
ST4=6 similar

TE=M similar
STo9=L very dissimilar
KI0=R very similar
T121=5 similar




IMGT Collier de Perles amino acid profile Mag

CDR-IMGT lengths

[8.10.12]
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IMGT/3Dstructure-DB

MGT Collier de Perles : Homo sapiens (Human) IGHV V-DOMAIN from b12 (1hzh_H)

CDR-IMGT lengths [8.8.20]
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Kaas Q. et al. Nucl. Acids Res. (2004)



Contacts VH-(Ligand), V-KAPPA-(Ligand)

LomPair
LomPair
LomPair
LomPair
LomPair
ComPair
LomPair
LomPair
ComPair

ComPair

IMGT molecule name IMGT_ _ Chain IMGT_ ch_ain Domain
description ID description number
CAMPATH-1H, alembuzumab, FAB-GAMMA- ]
MABCAMPATH® | KAPPA leel H - VHCHI [L1]
[Dz]
icel | L-KAPPA [01]
[Dz]
CD52 (synthetic peptide) Peptide lecel P Peptide
Murnber of residues Atom confact types
Unit 1 Unit 2 Resgutea
CONEALES Total From 1 From 2 Total Polar Hydrogen
Comain  Chain| | Domain  Chain
WH lcel H | CHI el H 19 17 8 9 125 9 1
WAAPPA 1cel | 63 45 24 21 532 61 6
(Ligand) 1cel P 25 19 12 7 216 40 9
CH1 leel H WH el H 19 17 9 8 125 9 1
CHAPPA 1cel | §7] 58 28 30 498 40 6
YV-KAPPA leel | | WH leel H 63 45 21 24 532 61 6
CHAPPA 1cel | 18 18 8 10 137 19 p
(Ligand) 1cel P 16 14 7 7 171 37 5
C-KAPPA leel | CHI leel H 68 58 30 28 498 40 6
WAAPPA 1cel | 18 18 10 8 137 19 p

Information
systemd®

http://Amww.imgt.org
IMGT domain
description

YH

CH1
YACAPPA
CHAPPA




Contacts V-KAPPA-(Ligand) Viye

Summary: Tics
http:// .imgt.
Residue  INumber of residues Atom contact tvpes p:/ww.imgt.org
tacts
contee Total From 1 From 2 Total Polar Hydrogen
16 14 7 7 171 37 5

List of the Residue@Position pair contacts:
Click 'R@P' for IMGT Residue@Position cards

Order Order Atom contacts
Iml?n: Residue Domain Chain H\NAE; Residue Domain Chain  Total Polar Hydrogen
R@P || | e fcel P 1 0 0
ded | [ | | eSOl 1P 21 O 0
re [SON S N PR i rcp 3 s s leel P 3 2 0
ged | || | e lelP 20 4 |
e | || | e lelP 12 2 0
g | [ | |  HEECEE el P 14 3 |
ded | [ | | e lelP 12 1 0
ded | || | e lelP 12 3 0
e | || | EEECEE felP 11 2 0
e | || | EREGEEEE el P 18 3 |
ded | [ | | [T fcel P 4 2 0
g | || | FEEEEEE lel P 2 0
e | || | eI lel P 11 0
e | || | EEEECCEE feel P 9 4 |
o [ - : = el HEEH© 1 Kaas Q. et al.
e | | || [ lcel R I Z L Nucl. Acids Res. (2004)



Contacts VH-(Ligand)

Il\N/'ErE Residue Domain Chain Il\NAErE Residue Domain Chain Total Polar Hydrogen _ _
http://www.imgt.org
e | | | | [ elP 4 O 0
7 ALA A leel P 13 1 0
8 ASP D lcel P 14 2 2
R@P 55 PHE F WH leel H R@F 6 SER S leel P 5 0 0
R@E 35 PHE F WH leel H R@E 7 ALA A leel P 16 0 0
R@P 55 PHE F WH leel H R@FE 8 ASP D leel P 1 0 0
7 ALA A leel P 9 3 2
8 ASP D lcel P 20 6 1
3 ASP D leel P 11 2 1
7 ALA A lcel P 1 0 0
2 THR T leel P 13 2 1
4 SER S leel P ] 2 0
7 ALA A lcel P 5 0 0
1 GLY G leel P 2 1 0
2 THR T lcel P 9 2 0
1 GLY G leel P 24 4 0
2 THR T leel P 21 bS] 0
3 SER S leel P 9 2 1 ‘
1 GLY G leel P 1 1 0
3 SER 5 lcel P 11 4 1
3 SER S leel P 3 1 0
2 THR T leel P 3 0 0
SER 5 leel P 7 2 0
SER 5 leel P 4 0 0 Kaas Q et al.
oo DA =« = s e s o o MRS




IMGT/2Dstructure-DB

Ea
Overview
Your query: INN entries.  [nternational Nonproprietary Name (INN)
Number of results: 53
[Click on IMGT entry ID (2nd column) for entry card
IMGT MGT
entry  IMGT molecule name entry  IMGT receptor description Species IF_'Er::)posed E;:oommended CAS number
1D type
1 7637  trastuzumab, 4D5VE, HERCEPTING NN IG-GAMMA-1_KAPPA Humanized 178 (1997)  R40 (1998) 180288-69-1
2 7906  cetuximab, Fab C225, IMC-225, ERBITUX™ NN IG-GAMMA-1_KAPPA Chimeric 182 (1999)  R44 (2000) 205923-56-4
3 8005  alemtuzumeb, Campath-1H, LDP-03, CAMPATH®/MABCAMPATH® NN IG-GAMMA-1_KAPPA Humanzed 183 (2000)  R45 (2001) 216503-57-0
4 8017  bevaczumab, 12-1gG1, F(ab)-12 IgG1, Fab-12 IgG1, thuMAb-VEGF, AVASTIN® INN  FAB-GAMMA-1_KAPPA Humanzed L83 (2000)  R45 (2001) 216074-75-3
5 8313  ranbizumab, Fab-12 variant Y0317, RhuFab, LUCENTIS® NN FAB-GAMMA-1_KAPPA Humanzed 190 (2004) RS2 (2004) 347396-82-1
6 8380  pertuzumab, tuMAB 2C4 NN FAB-GAMMA-1_KAPPA Humanzed 189 (2003)  RS1 (2004) 380610-27-5
7 8598  naptumomab estafenatox NN FAB-GAMMA-1-SAG_KAPPA Mus musculss 196 (2006)  RS8 (2007) 676258-98-3
8 8651 tadocizumab NN FAB-GAMMA-1_KAPPA Humanzed 194 (2005)  RS6 (2006) 339086-80-5
9 8658  efungumab NN SCFV-HEAVY-KAPPA Homo sapiens 195 (2006)  RS7 (2007) 762260-74-2
10 8650  abagovomeb NN IG-GAMMA-1_KAPPA Mus musculss 195 (2006)  RS7 (2007) 792021-10-9
11 8660  atacicept NN FUSION-TNFRSF13B-FC-GAMMA-1 Homo sapiens 195 (2006)  RS57 (2007) 845264-028
12 8693  motavizumab NN IG-GAMMA-1_KAPPA Humanzed 195 (2006)  RS7 (2007) 677010-34-3
13 8734  bavitwdmab NN IG-GAMMA-1_KAPPA Chimeric 195 (2006)  RS57 (2007) 648004-28-3
14 8739  afibercept NN FUSION-FLTL-KDR-FC-GAMMA-1 Homo sapiens 195 (2006)  RS7 (2007) 862111-32-8
15 8750  rionacept, ARCALYST™ NN FUSION-ILIRAP-ILIR1-FC-GAMMA-1 Homo sapiens 195 (2006)  RS7 (2007) 501081-76-1
16 8753  lexatumumab NN IG-GAMMA-1_LAMBDA Homo sapiens 195 (2006)  RS7 (2007) 845816-02-6
17 8818  ibalzumab NN IG-GAMMA<4_KAPPA Humanzed 197 (2007) RS9 (2008) 680188-334
18 8832  tenatumomab, 5T2146 NN IG-GAMMA-2B_KAPPA Mus musculis 198 (2007) R0 (2008) SRl
19 8836  canakinumab M IG-GAMMA-1_KAPPA Homo sapiens 197 (2007) RSO (2008) 233%332‘;
20 8862  etaraczumab, MEDI-522, hLM609 NN IG-GAMMA-1_KAPPA Humanzed 199 (2008)  R61 (2009) 802553-42-3
21 8864  otelxzumab NN IG-GAMMA-1_LAMBDA Humanzed 198 (2007)  R60 (2008) 881191-44-2
22 8860  teplzumab NN IG-GAMMA-1_KAPPA Humanzed 197 (2007) RS9 (2008) 876387-05-2
23 8887  lucatumumab NN IG-GAMMA-1_KAPPA Homo sapiens 198 (2007)  R60 (2008) 903512-50-5
24 8888  panobacumab, Aerumab 11 NN IG-MU_KAPPA_J-CHAIN ffff;”"mf;ﬁfgj 1100 (2008)  Unpublished B85053-07-4
25 8894  gantenerumab NN IG-GAMMA-1_KAPPA Homo sapiens 197 (2007) RS9 (2008) 89957-37-9
26 8922  miatuzumab NN IG-GAMMA-1_KAPPA Humanzed 198 (2007)  R60 (2008) 899796-83-0
27 8932  vekuzumab NN IG-GAMMA-1_KAPPA Humanzed 198 (2007)  R60 (2008) 728917-18-8
28 8941  tanezumab, RN624 NN IG-GAMMA-2_KAPPA Humanized 199 (2008)  R61 (2009) 880266-57-0
20 A047 anrnkinzumah ThM TR-GAMMA1 KADDA Hiimanizoad 198 (20071 RAMN 20N8Y 9inR4a-17-n ¥

Ehrenmann et al. Nucl. Acids Res. (2010)




IMGT/2Dstructure-DB

IMGT/2Dstructure-DB card for INN:

IMGT molecule name

7637

CC Chain ID

IMGT receptor type IMGT receptor description Ligand{s) Species

INN name

Common name
Commercial name HERCEPTIN®

trastuzumat

4D5va

IG IG-GAMMA-1_KAPPA Humanized 7B37_H7637_L1]

Im
M
G
Tics

http://www.imgt.org

Information
sysiemr®

Proposedlist  L78 (1097) Fecommended list  R4o (1098)

Trastuzumab has been engineered with two amino acid changes IGHG1 CH3 D12=E, L14=M to convertthe G1m1 allotype
to the iso-allotype nG1m1, the resulting gamma chain being Gm17, nG1m1, in an attempt to reduce the risk of anti-G1m1
antibodies interfering with therapy.

IMGT Carter P. et al. Proc. Matl Acad. Sci. USA, 89, 4235-4289 (1992) PMID: 1350088

note Trastuzumahb constant genes and alleles, and allotypes, based on sequence analysis are:
IGHG1*01, CH3 D12=E, L14=M Allotype G1m17nG1m1
IGKC*01 (100%) Allotype Km3
The allotypes have been confirmed serologically.

INN Chain Renumbered References Printable
definitions details MGT file = and links card

Differences with the closest IMGT allele sequence are in orange.

Chain details of

, 4D5V8, IG, 1G-GAMMA-1_KAPPA Humanized [7637_H,7637_|

Chain ID INN 7637_H
Chain length | 450
MGT chain | T-GAMMA-T
description
= VH(1-120) + CH1(121-218) + HINGE-REGION(219-233) + CH2(234-343) + CH3(344-450)
[ V-REGION
EVQLVESGGELVQPGGSLRLSCARSGF IHDTY I HWVRQRPGKGLEWVAR I YETNGY TR YADSVEGRFT I SADT SENT A YLOQMNSLRAED
JH-AND[ J-BEGION 1L CH1

TAVYYCSRWGGDGEYAMDYWEQET I VIVS SASTKGESVFELAPSSKSTSGETALLGCLVKDY FPEEVTVSRNSGALT SEVHT FEAVLQSS
] [HINGE-REGION ] [

>

Ehrenmann et al. Nucl. Acids Res. 2010



IMGT/2Dstructure-DB

Chain details of » 4D5VE, IG, 1G-GAMMA-1_KAPPA Humanized [7637_H,7637_L]

Chain D

Chain length

IMGT chain
description

Chain
sequence

V-DOMAIN

INN 7637_H
450
H-GAMMA-1

=WH({1-120) + CH1(121-218) + HINGE-REGION(2198-233) + CH2(234-343) + CH3(344-450)

[ V-REGION
EVQLVESGGELVQPGESLRLSCAASGF IO TY I HWVRQAPGKGLEWVLR I Y PTG Y TRYADSVKGRET I SADT SKNTLYLQMNSLRAED
]N-AND[  J-REGICN 11 CH1
TAVYYCSRWGGDGF Y AMDYWGQGT LVIVSSASTKGPSVFPLAPSSKSTSGGTARLGCLVEDYFEEEFVTIVSWNSGALT SGVHT FEAVLYSS
] [HINGE-REGICN ][

GLYSLSSVVIVESSSLGTQT Y ICNVNHKE SNTKVDKKVE FKSCDT PPECERCEAPELLGGESVFLFPPKFKDTIMI SRTEEVICVVVIVS
CH2 1L
HEDPEVKFNWYVDGVEVHNAKTKEREEQYNSTYRVVSVLIVLH)DWLNGKE YKCKVSNKALPAPIEKT I SKAKGQERE PQVYTLPPSRIE

CH3 ]
LTENQVSLICLVKGFYPSDIAVEWE SNGQPENNYKT T PEVLDSDGSFFLY SKL TVDKSRWQQGHVESCSVMHEALHNHYTQRSLSLS PG

Seguence in FASTA format

IMGT _dn_main VH
description

LI':“S"I; grzlr;r?eand IGHY3-66*01 (81.60%)(Human) , IGHV3-66*02 (81.60%)Human) , IGHV3-66*04 (81.60%)(Hurnan) Alignment details

MGT gene and 416401 (76 50%)(Human) , IGHJE*02 (76.50%)(Human) Alignment details

allele name
| 20 representation | IMGT Caollier de Perles or IMGT Collier de Perles on 2 layers

| Contact analysis | Mot available
| CDRAMGT lengths | [8.8.13]
| Sheet composition | Mot available

[ CDRL ] [ CDR2 ]
EVQLVESGG.GLVQPGGSLRLSCAASGFNI. . . . KDTY IHWVRQAPGHGLEWVAE I YET. . NGY TRYADSVK.GRFTISADTSKNTLYLQ
[ CDR3 ]
MNSLRAEDTAVYYCSREWGEDGFYAMDYRGRETLVIVSS

IMGT/DomainGapAlign results

Ehrenmann et al. Nucl. Acids Res. 2010



WELCOME !

to IMGT/mAb-DB

THE

INTERMNATIOMNAL
IMMUMNOGENETICS

INFORMATION SYSTEME

Information
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http:/AMww.imgt.org

IMGT/mAb-DB Query page

@Search by:

mAb-DB

Today is Monday, Nov 02 2008
entries

-mmab

-cept

’ Search ] [ Feset ]
INM {International Monproprietary Name) | ||- INM proposed list ©and before O and
after
INM number INMN recornmended list ©and before O and
after
IMGET/mAb-DE section - hd Radiolabelledf Conjugated - A
Common name Entries with sequences
Froprietary narme - hd Entries with 3Dstructure - A
Isotype and farmat I:l Fusion protein format
Origin clone species Origin clone name |:|
Specificity (target) Specificity origin
Company Developrment status
Clinical indication Fegulatary agency
Expression system I:l Year
Application Clinical damain
’ Search ] [ Feset ]

Ehrenmann et al. Nucl. Acidé Res. ZOlb



IMGT/mADb-DB

’ Search ] ’ Reset ]
INIM (International Manproprietary Mame) | ||— hd INM proposed list - v| Oand hefore O and after
INM number - At IMNM recormmended list - v | Oand before O and after
IMGT/mAb-DE section - At Radiolabelled! Conjugated - At
Common name Entries with seguences
Proprietary name - hd Entries with 3Dstructure - hd
Isotype and format |:| Fusion protein farmat
Origin clone species Origin clone name I:l
Specificity (tanget) Specificity arigin
Company Development status
Clinical indication Regulatory agency
Exprassion system Year
Application Clinical damain

[ Search ] [ Feset ]

/]
Select All / None
IMI INM number [MM Prop. list INM Rec. list Caomrnon name Proprietary name
IMGT/mAb-DB section Radialabelled! Conjugated IMGT/2Dstructure-DB IMGT/3Dstructure-DE
]
Isotype and format Fusion protein format Origin clone species Origin clone name Specificity and origin
O O L
Company Clinical indication Developrment status ERUIEIR; EFEme SEle
and year
Exprassion system FDA number EMEA number ATC code MNCI number Drug number References
L L O L L L L
Application Clinical dornain
O
< |

Ehrenmann et al. Nucl. Acids Res. 2010
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Your query: IMGT/mAb-DB

|2 Number of results:

INN e Regulatory
IMGT/ |\ ternational | mn | NN | NN o mon | Proprietary |IMGT/mAB.DB | IMGT! | mGT/ | 'SOPe | Specificity Clinical | Development | agency .
mAh-DB N Prop. | Rec. ] and (target) Company R Application
. Nonproprietary | Num. N ) name name section 2D 3D g indication status status and
id list list format [origin]
Name) year
Breast cancers
(EE'RdBBQ | F. {as adjuvanty Phase Il
piderma —
Srowth | HommEArnLa ANM Market
Raoche Lid. o
Factor (Basel autharization
Receptor Switzerland) Metastatic (Roche)
97 | trastuzumab | 7637 | 18 | 20 | ADSVE. |\ epcrRTivg | Humanized | 7637 | 1ngz | etk | 2 HERZ (EUyj | breastcancers | oo AUGUSL | e utic
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IMGT®: 6 databases and 15 online tools
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IMGT®: more than 10,000 Web pages

http://Amww.imgt.org

. IMGT Scientific chart
IMGT Repertoire
. IMGT Education...
. IMGT Medical page
. IMGT Veterinary page
. IMGT Biotechnology page
. IMGT Immunoinformatics page
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IMGT® Is used by scientists from academic institutions and
pharmaceutical industries (biotechs, ‘big pharma’)

(80.000 sites, 150.000 requests a month).

Diagnostics and therapeutic follow-up (leukemias, lymphomas...)
Biotechnologies, antibody engineering and humanization...
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