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FUNCTIONAL IG GENES
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I I
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x 1000
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A 2 X 1012
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1 ( IMGT Repertoire, http://www.imgt.org
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IMGT standards based on
IMGT-ONTOLOGY
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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

Im
~ CLASSIFICATION axiom | .
G( Infarmation
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allele IGLV2-11*02




Concepts of CLASSIFICATION

http://www.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 (1G) 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 and TR genes (direct links from NCBI Entrez Gene)
and alleles.
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PROTOTYPE for a V-GENE http://www.imgt.org
V-GENE
| L-PART1 V-EXON |
1 [ 1
5'UTR _| FR1-IMGT. IERZ-IMGT. FR3-IMGT 3'UTR
CIl W %‘ e
l |
DONOR-SPLICE V-REGION
Label 1 Label 2 Relations entre Labels
V-GENE V-EXON 7 | '
FR3-IMGT CDR3-IMGT ' | |
L-PART1 DONOR-SPLICE . — ,
V-REGION FR1-IMGT ,

V-REGION CDR3-IMGT [ . |




IMGT/LIGM-DB Mag

GUI].C Information
9 IMGT /LIGM-DB Consultation module »3 - Mozilla Firefox Tics system®
File Edit Wiew Go Bookmarks  Tools  Help http://www.imgt.org
FH Eevy Location/Qualifiers 2]
FH
FT L-V-D-J-C-3EQUENCE} <1..375>
FT fpartial
FT fdb wref="taxon:Se0e"
D FT fcell_type="B—cell hybridoms 2F7™
FT ,-“IHGT_nDte=”autn:nmaticallgr annotated with IMGT tools™
E FT forganismw="Homo =sapiesnz'
FT V-D-J-REGICHN 1..2375
S FT frtranslation="OVHLVESGGAVFHPGRILELSEAASGF TF33VGMHIIVEQLR
FT AEGLEWVAVIWNYDGENEYYADSVEGRFTISREDNSENTLYLOMNSLEAED TAVYVC
C FT AFEHVTIAAAGRRGAGMDUNWGOGTTVTVSS
FT V-REGIOHN 1..296
R FT Fallele="IGHV3I-33*01, putatiwve'
FT Fogene="IGHTI-33"
| FT FCDR_length="[8.8.18]"
FT Hputative_limit="3' =ide™
P FT frtranslation="OVHLVESGGAVFHPGRILELSEAASGF TF33VGMHIIVEQLR oo
FT AEGLEWVAVIWNYDGENEYYADSVEGRFTISREDNSENTLYLOMNSLEAED TAVYVC
T FT AE"
FT FR1-IMGT 1..75
I FT .-"ILP._IHGT=”1 Lo 26, AR 10 iz mwissing'™
O FT ftranslation="OVHLVESGCGAVFHPGRILELIRALAS™
FT CDR1-TIMGT T6..99
FT ran_mer=27 w0 347 167 356 sequences from 323 species
N FT Fftranzlation="GFTFS3VGT
FT FRZ-IMGT 100, .150
FT .-"AP._IHGT=”39 to LT
FT frranslation="MHWWEQLPAEGLEWVAYV'" .
FT COMZERVED-TRP 10&..108 IMGT ONTOLOGY'
FT CDRZ-TIMGT 151..174 ~
o Tah merenss ro san 286 IMGT labels for sequences
FT ftranslation=""IWYDCGISNE'"
kN I frransls 285 IMGT labels for 3D structures
FT .-"AP._IHGT=”EE to 104, Ad 73 iz mwissing™
FT frtranslation="YYADSVEGRFTISRDNIFNTLYLOMNSLEAED TAVYYC ™ LI
Done i




Concepts of DESCRIPTION

http://www.imgt.org

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.

. 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...).

. Sequence Ontology (SO) includes IMGT labels.

. IMGT® databases can be queried using labels (a big ‘plus’

compared to generalist databases).
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IMGT Collier de Perles

Based on the IMGT unique numbering p CDR-IMGT lengths
(first one in 1997) [8.10.12]

118

@ L) = [T

—
]
[+5]

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

Based on the IMGT unique numbering p CDR-IMGT lengths
(first one in 1997) [8.10.12]

- conserved AA (and codons) 1
are always at the same positions:
23 1st-CYS
41 CONSERVED-TRP
89 hydrophobic
104 2nd-CYS
118 J-PHE, J-TRP

118

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

- CDR-IMGT lengths are crucial
information

@ L) = [T

—
]
[+5]

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



Concepts of NUMEROTATION

http://www.imgt.org

1. The IMGT-ONTOLOGY concepts of numerotation include:

IMGT uniqgue numbering
IMGT Collier de Perles.

. The concepts bridge the gap between sequences and 3D

structures, at the amino acid (and codon) level, for:
the variable domains (V-DOMAIN and V-LIKE-DOMAIN)
the constant domains (C-DOMAIN and C-LIKE-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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V-DOMAIN: VH and V-KAPPA Y Yo

TiCS system®

http://www.imgt.org

VH V-KAPPA VH  V-KAPPA

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

CDR: complementarity determining region
CDR3-IMGT (105-117)
V-D-J junction (104-118), V-J junction (104-118) IMGT® http://www.imgt.org



Immunoglobulin V-D-J generation
of sequence diversity

http://www.imgt.org

3'V-REGION N-REGION D-REGION N-REGION
tgtgcgaaaga g tach tggtggtgactgctattce &)__gaf( g2
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

—

—

I D= IMGT/JunctionAnalysis

3

& @ wwwimgt.org/IMGT jeta/jeta

_ Results

Locus IGH
Species Homo sapiens

IMGT Repertoire link Locus representation
Number of submitted junctions 2
Number of results 2

s, ~
= c -l ~ Google

Maximum number of accepted mutations:
V-REGION: 2, D-REGION: 4, J-REGION: 2

Deletion limits:
using patterns

Best D-GENE choice for a same score:
less mutations

Im
M
G
Tics

http://www.imgt.org
Pl A B-

-

Information
system®

Analysis of the JUNCTION

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

Input V name

3'"V-REGION N1 D-REGION
Homsap
#1 Z70614 TEAva_so%01 tgtgcgaga. . C waans actataattcggggacttat......
Hemaap I_gl.
#2 Z70615 TEAva_sg%01 tgtgcgaga ggct ggtazagagggf........

N2 b J-REGION

J name D name
ccocote actact Aomsap ST 0
........ g ag IGHJA*02 IGHD3-10%01
tttocggaa | TARCLOgLAactiCgatctct fomsep e g
gg ag El ag TRHTZ2*01 IGHD1-26*01

Vmnut Dmut Jmut Nge

m

JUNCTION alignments with translation and IMGT AA classes

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

104 105 106 107 108 109 110 111 111.1 112.2 112.1 112 113 114 115 116 117 118 Frame i::z;hm :::Cﬂar
Cc A R H T u ] G T T 13 L D Y W
#1 Z70614 tgt gog aga cac tat  @at  teg  ggg act tat ccc ctc gac  tac  tgg + 13 1,846.01 7.17
c A R e L v K R W 5 E Y W ¥ F D L W
#2 ZT[JE'IEII;gt gog  aga [_’;g cig gta aag agg gl;t. teg gaa tac tgg tac ttc gat ctc  tgg + 18 2,291.66 g.21
X

zZotero




IMGT/JunctionAnalysis: analysis of the IG and TR junctions

(RIS

—

I D= IMGT/JunctionAnalysis
Results

www.imgt.org/IMGT _jcta/jcta

Locus
Species
IMGT Repertoire link

Il'll

TiCS system®

http://www.imgt.org

L]

= @ﬂ

IGH
Homao sapiens

Locus representation

'-.l ~ Google

= c

Maximum number of accepted mutations:
V-REGION: 2; D-REGION: 4; J-REGION: 2

Deletion limits:

A & B-

-~

Number of submitted junctions 2
Number of results 2

using patterns

Best D-GENE choice for a same score:
less mutations

Analysis of the JUNCTION
Click on mutated (underlined) nucleotide to see the original one:
Input V name 3'"V-REGION N1 D-REGION N2 5'J-REGION J name D name Vmut Dmut Jmut Ngo
Heomsap Heomsap Hemsap
#1 Z70614 TERVA_5o+01 tgtgcgaga. - C e actatﬂﬁcggggagttat ...... CCCCEC eeawenas gactactgg TeHIL*02 TGHDI—10%01 a 3 o &/
Homsap Homsap Hemsap E
#2 770615 TEHVA-50+01 tgtgcgagag. ggct ggtaaagaggg. « e evn-- tttcggaa .tactggtacttcgatcteotgg TGHIZ*OL IGHDL—26%01 a 2 o &/12
JUNCTION alignments with translation and IMGT AA classes
Click on mutated (underlined) amino acid to see the original one:
CDR3-IMGT Molecular
104 10% 106 107 108 10% 110 111 111.1 112.2 112.1 112 113 114 115 116 117 118 Frame pI | &
length mass
c i R H b4 N 5 G T ¥ P L D 4 W
#1 Z70614 tgt gocg age cac  tat a_ak tecg  ggg act tat ececc ctc gac tac tgg + 13 1,846.01 .17
c i R G L v K R v 5 E ¥ W Y F D L W
#2 770615 tgt geg aga ggg ctg gta @ag agy gLt tog gaa ©Gac ©tgg tGtac Gho Qgat cto  tgg + 16 2,291,684 .21

Created: 31/08/2001

zotero




The 11 IMGT physicochemical AA classes

I]'['I
My

Gene
. Information
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http://www.imgt.org

“olume' classes ‘Hydropathy' classes
in A Hydrophobic [ eutral Hydrophilic
Werylarge 1859-228 F Wy i
Large Th2-174 | L fvl k. R
hedium 135-154 Y E G|
small 108-117 C T D M
Wery small B0-50 A o
Aliphatic = ?ﬁ; Basic = =
‘” E z 2 |5
T
(— | |
Lincharged Charged Lincharged
Manpolar l | Folar l

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



IMGT/JunctionAnalysis

Im
Analysis of the IG and TR junctions Gr B

Tics systenrl

JUNCTION alignments with translation and IMGT AA classes hitp:/Awww.imgt.org

Click an mutated {undetlined) amino acid to see the ariginal one: l:l

104 105 106 107 108 109 110 111 111.1  111.2 111.3% 112.3 112.2 112.1 112 113 114 115 116 117 118

< e IR . B - D
cac  ttoc

#1OAYIHI084 tot agt [ufel oy gt agt got tat ves e ves ves Ve tac cac Jaa [ cag cag tag
. B - P o EEENEN - - T
#2OAYIONEE oo gty aas oo aoyg gat gat gat fifilsd e . e cac ooy got gas tac tro cay tac Ty
. a0 EEEEGTEE B - o e
#3 AYIH3058 tot agt cco g gat agc got tat . ves . ves . tac cac gaa gac tteo cag cag tayg
. e - EEEEE . B - B
#4OAYININTE oo agt coo oy ggt agt get tat . e . e e tac cac gas cac tro cay cag Ty

=

. BN - - - O - B B -

#5 OAYIH3088 tot gcg aga caa aac coo cco gaq tat agt ggc gca tat cat gat gag g tteo gac cco tayg

ST RN B Y T AN e

#6OAYII0EY tgo goy aga gay arg oo tat gt tog gy gyt tat tac coo oot gat goa [t o8 gay ote Ty

. BN - - e - O - B B -

#TOAYIAIO09T  tot gog aga cag aat coco cco gag tat agt ggc gca tat cat gat gog oy tto gac cco oy

ST RN B T T RN e

#3OAYIOINLZ tgo goy aga gay arg oo tat gt tog gy gyt tat tac coo oot gat goa [t o8 gay gro Ty

. EEEEEE - - e - O - B B -

#9OAYIAI094 tot gog aga cag aac coco cco gag tat agt ggc gca tat cat gat gog oy tto gac cco oy

Yousfi Monod et al. Bioinformatics 20, i379-385 (2004)
Pommié et al. J. Mol Recognit. 17, 17-32 (2004)



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

£ ¥-QUEST Search Page - Mozilla Firefox

Fichiet  Edition  Affichage  Historigue  Marque-pages  Outls 2

| D= -QUEST Search Page

* e vwww, imgt,org/IMGET _vguestshare/textes)

WELCOME !

to IMGT/V-QUEST

THE
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INFORMATION SYSTEMB

=10
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=
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Citing IMGT/V-QUEST:

Brochet, ¥ et al., Mucl. Acids Res. 36, Wa03-508 (2008). PMID: 18503052 rmm
Giudicelli, ., Brochet, ¥, Lefranc, M.-P., Cald Spring Harb Protoc. 2011 Jun 1;2011(8). pii: pdb. prot3633. doi: 10.1101/pdb. prot5633.
PiID: 21632778 Abstract also in MAGT bookfet with generous provision from Cold Spring Harbor (CSH] Protocols i (high res) mmma (lower res)

IMGTACQUEST programme version: 2.2.29 (17 Septernber 2012) - IMGTASQUEST reference directory release: 201237-3 (12 Septernber 2012)

Analyse your immunoglobulin (1G) or antibody hucleotide sequences

®  Human ®  Toleoste
g house - Atlantic cod
- Channel catfish
- Bainbow trout
- Zebrafish
&  pat ®  Chondrichthyes
@  Rabbit @  Sheep
Analyse your T cell Receptor (TR) hucleotide sequences
&  Human ®  Nonhuman primates
& Mouse - Rhesus mankey
- Ma's night monkey
@ Camel ®  Bovine
&  Rainbow trout L]

Dog

Zzotero




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

£ ¥-QUEST Search Page - Mozilla Firefox ;Iglil

Fichiet  Edition  Affichage  Historigue  Marque-pages  Outls 2

| D= Y-QUEST Search Page |T|
@ e v, imgt, orgfIMGET _vquest/sharetextes! 5=l c "lv Google ‘;-| ﬁ ® -
l =
WELCOME ! M
to IMGT/V-QUEST G
Information
THE Tics sysiem®
INTERMATIOMNAL
IMMUMNOGEMETICS hitp:/iwww.imgt_ org

INFORMATION SYSTEME

Citing IMGT/V-QUEST:

Brochet, x. et al., Mucl. Acids Res. 36, Wa03-508 (2008). PMID: 18503082 m=ma

Giudicelli, ., Brochet, ¥, Lefranc, M.-P., Cald Spring Harb Protoc. 2011 Jun 1;2011(8). pii: pdb. prot3633. doi: 10.1101/pdb. prot5633.

PiID: 21632778 Abstract also in MAGT bookfet with generous provision from Cold Spring Harbor (CSH] Protocols i (high res) mmma (lower res)

IMGTACQUEST programme version: 2.2.29 (17 Septernber 2012) - IMGTASQUEST reference directory release: 201237-3 (12 Septernber 2012) ”

Analyse your immunoglobulin (1G) or antibody hucleotide sequences

®  Human « 1 IMGT/V-QUEST online: analysis by
T batches of up to
50 sequences in a single run
® Qg @
®  Rapbit e _
IMGT/HighV-QUEST:
Analyse your T cell Receptor (TR) nucleotide sequences batches of 150.000 sequences (OUtpUt:
®  Human « | text for Excel)
a Mouse - EMEETE TOMREY
- Ma's night monkey
@ Camel ®  Boine
®  Rainbow troot ® Doy
[

x Zzotero




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

Im
Mugb

Gene

Tics

M gl

| D= IMGT/V-QUEST +

(_--)

imgt.org/1l

12T - =rt+ - =rt+
vzl questy vquest

Sequence number 1: AB012909

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

>RB012909
gaggtgcagctgttggagtotgggggaggogtggtocagectgggagotoococtgagacte
tcctgtatagoctoctggattocaccttcagtagotatococtatgacctgggtoogocagget
ccaggcaaggggctggagtgggtggcaagtatatcatatgacgyaagttataaatataag
gtagactccatgaagggoocgactcaccatotocagagacaattocaagaacacgotgtat
ttggaaatgaacagoctgacagotgaggacacggctgtgtattactgtgogaggacaget
ttctttaacgooctatgacttotggggoccagggaacectggtcacogtotooctcagoctoe
accaagggoccatoggtottoccooctggoacootoct cocaagagoacctotgggggcaca
goggocctgggotgoctggtoaaggactacttoccogaacoegItgacggtgtogtggaac
tcaggogoocctgaccagoggogtgoacaccttocoggotgtoctacagtoctcaggacte
tactcocctcagocagogtggtgaccgtgoootoccagoagottgggcacccagacctacate
tgcaacgtgaatcacaagoCccagCcAECACCAAOOtgIacaagaaagttgagococcaaatet
tgtgacasaactCcacaca

Automatic evaluation

http://www.imgt.org

P & K-

Result summary:

< Productive IGH rearranged sequence {no stop codon and in-frame junction}

e

V-GEME and allele

Homsap 1GHY3-30*04 F

score = 1255

identity = 93,06% (268/288 nt)

J-GEME and allele

Homsap IGHJ4*02 F

score = 204

identity = 91,67% (44/45 nt)

D-GEME and allele by IMGT/ unctionAnalysis

Homsap I[GHDS-18*01 F

D-REGIOM is in reading frame 1

FR-IMGT lengths, COR-IMGT lengths and A% JUNCTION | [25.17.38.11]

[2.8.11]

CARTAFFMNAYDFW

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

— sequences and of their translation)

Information
systemE

I




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

Im

Information
systemE

Tics

http://www.imgt.org

efox - b B
i D= IMGT/V-QUEST ek - i
[
6 & www.imgt.org/IMGT_vquest/vguest£18_ABDGI629 c "l" Google P A R-

Sequence number 18: AB063689

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

»RROG63689

caggtgcagotggtgcagtotggogctgagatdaadaadoctggggoctcagtgaaggte
| tococtgoaaggottotggttacacctttaccagotatggtatcagoctggotgcgacaggoc
cctggacaagggcttgagtggatgggatggatcagogottacaatgytaaCcacaaactat
groacagaagotoccagggcagagtcaccatgaccacagacacatocacgagoacagoctac C L A S S I F I CAT I O N
atggagctgaggagoctgagatoctgacgacacggocgtgtattactgtgogaggggtata
cgaatctttgactactggggccaggggaccacggtcacogtotogage

DES(;RIPTION

i A
Result summary; Productive J&H rearranged sequence (no stop codon and in-frame jungion)
| | V\GENE and allele Homsap IGHYV1-18*01 F score =/1417 | identity =99,31% (226/288 nt)
J-GEME and allele Homsap IGHI4*03 F (3] score/’=145 identity :TB.T%STMT nt)
D-GEME and allele by IMGT/ JunctiocnAnalysis Homsap IGHDGE-13*01 F | D-REGION is in reading frasme 2
FR-IMGT lengths, COR-IMGT lengths and AA JUNCTION | [25.17.38.11] [8.8.9] CARGIRIFDYWY
(a} Other possibilities: Homsap_|GHJ4*02 (highest number of consecutive identical nucleotides)
3

1 | I

Zotero




IMGT/V-QUEST ‘Synthesis view'’:

Summary table

Im

M i

Geéne :
Information

Ti{‘s systemE

http://www.imgt.org

Ea
Number of analysed sequences: 7
Sequences compared with the human |G set from the IMGT reference directory
@Summary table:
Sequence | V-GENE and N y V-REGION | V-REGION J-GENE and | D-GENE and [-REGION CDR-IMGT JUNCTION
1] allele Functionality score ilentrty % (nt} | allele allele reading frame | lengths pA JUNCTION frame
seql IGHY-B8*06  |IProductive 10480 ?251'3?2929 nt) IGH13*02 IGHD3-16%02 2 [8.8.21] CARGGDYDY MG SYRASDAF DIV in-frame
zeq2 IGHY1-65*06  |fProductive 1300 (924%?;;8 nt) IGHJ4*01 IGHDE-13*01 1 [8.8.21] CARERMGAYTSSWY GDYVSFDYWY in-frarme
seqd |GHY4-34701 Froductive 1411 (9298'3?2925 nt IGHJE*02 IGHD2-2+02 3 [B.7.20] SWUTAAE AL RS G DV in-framme
seqd [GHY4-34*01 Froductive 1294 (QQST'??;;E nt) IGHJE*02 IGHD3-1 001 2 [8.7.20] CARDFSPSPPGHYDARNDMDWY in-frame
seqs |GHY4-34*01 Froductive 1284 (924%?’;;5 nt) IGHJE*03 IGHD 3-22%01 2 [8.7.21] SARWSYYFDTEGYY PR MY MDY in-framme
send |GHY4-34*01 Froductive 1248 (9236?,?;;5 nt IGHJE*02 IGHD2-2+02 3 [B.7.25] CARGHEKTAIRERPFTIGR MY SYD MDY in-frame
seq7 IGHV4-24°01  |IProductive | 1420 220305'?20;; P ([T P T T [.7.25] SARGDWRIVPARVDTAMAANWEDPW | 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 paremheses):
IGHY-B9*06( IGHVA-34701(5) 3

£
Terming

Zotero




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

5] IMGT/V-QUEST - Mozilla Firefox

Fichier Edition  Affichage Historiqgue Marque-pages  Outils 7

7. V-REGION translation

zeql gLy agc agc CLy aga LoL gag gac acy goc gty tat tat Lot o

L225682 IGHV1-g9+%01

T iy T w G H G T L v T v
zeql t tac goc tac tgg ggc cac gga acc ot gto acc gto t

LZ2582 IGHV1-69%01
<

A e e FR1 - IMGT ------——— - mm— oo
1 5 1n 15 20
0 v 1} L v 0 3 e} i E v K E P G bl 3 v K v bl C
zeql cay gty cayg oty gty cay Lot ggy goct ... gas gty aag aag oot ggy toC tog gty aag grc toc tg
Lz22582 IGHV1-69+01 m—— e e mmm mmm mem mem —em - == === === mm= mm— mmm mmm mmm mmm e e —em e
———————————— > CDR1 - IMGT e et
25 30 35 40 45
K & F B v T F 3 3 T A I 3 i) i R 0 &
zeql C aay got tLt gga gtc acc tLEC ... agt agt tac got atc agc tgg gtd cga cag goc
3 3
L22582 IGHV1-g69+*01 - ——= ——— -0- -——— -g- -—— -—- -—C ——C —-fL —== == ——— ——— o ——— -
FRZ2 - IMGT ---——-——--—mm—— = CDRZ - IMGT Lo
S0 55 &0 55
P G 1} ) P E w M ) G I I P L F e} K & u T &
zeql CCL gga caa gyy CCot gay Loy aty gga ggy atc atc oot Loy ... LLC gga aayg goa aac tac go
L I T
Lz2582 IGHV1-59+01 m== === === me- —f= mm= mmm mem mmm mm— —em == === A-C ==t ==f =C& === === === ——
————————————————————————————————————————————————————————————— FR3 - IMGT ---—-—-———————o
70 75 g0 g5 a0
u] K F u] B 2 W T I T iy i Fiy 3 T b=} T W N Jul E
zeql a cag aag ttc cag ... QUC aga gLc acg att acc gog gac goca toc acg adgc acl gte |tac atyg gag
E IS
L22582 IGHV1-g69+*01 - ——— ——— == - ——— - === ——— - ——— ——— ——— —3- ——= -——— -——— —-B -C— |- ——— ———
—————————————————————————————————————————————————————— = CDR3 - IMGT
a5 100 104

-] 3 L R 3 E I T & ¥ ¥ ¥ C & E 0 Y & 3§ 3 [C I

Cy aga caa tat gyt agt agt got ta

Terminé
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Antibody humanization and engineering

Alemtuzumab (CAMPATH®)

http://www.imgt.org

2 mutations:
S31>T, S285F

(A)
(A)
o

VH domain

8.10.12]

W
0
10 @
Z 9
0
(1)
B human ()
I rat (s)
8

G
? l
33

IMGT® http://www.imgt.org



Towards «Potential iImmunogenicity evaluation»

Comparison with the closest human germline genes and alleles  "®"""mt<
Number of different AA in FR-IMGT

V-REGION FR-IMGT

identity AA
percent differences
VH alemtuzumab 713 % 14 /91
bevacizumab 72.40 % 23
trastuzumab 81.63 % 9
V-KAPPA  alemtuzumab 86.32 % 2 189
bevacizumab 87.40 % 7
trastuzumab 86.32 % 6

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



IMGT/DomainGapAlign

Sequence name: alemtuzumab H ‘

6 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

http://www.imgt.org

V gene and allele  Species Domain  Smith-Waterman Score| Identity percentage rlap
IGHY4-59%01 Homo sapiens § 1 404 73.0 100
J gene and allele  Species Domain  Smith-Waterman Score Identity percentage Owverlap
IGHI4*01 Homo sapiens 1 94 92.9 14
IGHI4*02 Homo sapiens 1 94 92.9 14
IGHI4*03 Homo sapiens 1 g4 92.9 14
@ Alignment with the closest genes and alleles from the IMGT domain directory
FR1-TMCT CDR1-IMGT FRZ-IMCT CDRZ-TMGT FR3-IMCT CDRZ-TMET FR4-TMCT
{1-2&) (27-38) {53-55) (56-85) (66-104) (105-117) (118-128)
A B BC C o cro e D z F oye] G
{1-15) [16-28) [27-38) (33-48) [47-55) |56-85) (86-T74) [75-84) |85-38) (57-104) (105-117) (118-128)
r r > r > r > > —_—l
1 10 15 18 23 2§ 27 38 3341 48 47 55 5& &5 &6 74 75 B0 B4 35 8% 86 97 104 105 11112 117 118 128
| PR [P I P | O [ Y RN [P I Ioleeeaoas [ P e I/ PR [ [ [ 1 IR B R I
dlemtuzumab H QVQLQESCD.GLVREP SQTLSLICIVS GFIF....TDFY MNWVRQPD CRCLEWICE IRDEAKCYIT EYNPSVE.C RVIMLVDTSE NQFSLRELSSVIA ADTAVYYC ARECHTALDFDYW CQRESLVIVSS.
IGHV4-59*01 QUQLQESEP. GLVEP SETLSLICTIVS GGSI. .. .S5YY WSWIRQPP CRCLEWIGY IVYS. .  GST NYNPSLE S BVTISVDTSE NQFSLELSSVIA ADTAVFYC 2R FDYW_GQETTVIVSS
(Homo sapiens) R 0 FTF TOF | MM V R F| RDK YT |E v G ML R 5
F-RECION |—1—|

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

Without gaps

With gaps

Sequence it FASTA format

Sequence i1 FASTA format

-FUYWGQGSLWVSSASTKGPSVFPLAPS SESTSGEETRRLGCLY

KDYFPEEVIVSWNSEALT SGVHT FEAVLYSSELY SLESSVVIVESSSLETY
TYICHVNHEPSNIEVDEEVEAPELLCCGPSVELFPPEPEDTIMISRETPEVT
CVVVDVEHEDPEVEFNW Y VDEVEVHNAKTEPREEQYNSTYRVVSVLTVLHE
QDHLNGCEEYECEVSNEALDAPIEKTI SERECOPREPVYTLEPPSRDELTE
HOVSLTCLVEGFYPSDIAVENE SNEQPENNYETTPEVLDSDESFFLY SEL
TVDESEWQQENVESCSVMHEALHNHY TQESLSLSPEE

B 1MGT Collier de Perles



Im

IMGT/DomainGapAlign Mu

Gene
. . . . . Tics
Towards «Potential immunogenicity evaluation» e imat org
V-REGION
identity
percent CDR-IMGT FR-IMGT
lengths lengths
Closest human germline
IGHV4-59*01
V-REGION CDR-IMGT | Number of different AA FR-IMGT | Number of different AA
Sequence Name | ;. ntity percentage | lengths | in CDR1- and CDR2-IMGT |  lengths in FR-IMGT
alemtuzumab_H 73.0% [8,10,12] 11 Sl 14
11 different AA 14 different AA
in CDR1- and in FR-IMGT
CDR2-IMGT 14/91

Ehrenmann et al. Nucl. Acids Res. 38, D301-307 (2010)



IMGT/DomainGapAlign

Towards «Potential immunogenicity evaluation»

Characteristics of the AA class changes:

Im
Mugb

Gene

Tics

Information
systemE

http://www.imgt.org

. Different AA
FR-IMGT Number of different AA with class changes
; Different AA .
CDR-IMGT Number of different AA with class changes FR1-IMGT (1-26) 2 K14=R (+ + +) V?”{ similar
E17=Q (++-) similar
G28=F (---) wvery dissimilar —
S29>T (+-+) similar Wag=M (+--) dissimilar
e mi S40=>N  (---)  wvery dissimilar
130=F +--)  dissimilar
CDR1-IMGT (27-38) 6 e E+ ] f} <imilar FR2-IMGT (39-55) 5 1425V (+-+) similar
536>D (---) very dissimilar Kag>R  (+ ++) very similar
Y37>F (-+-) dissimilar Y533>F  (-*-) dissimilar
Y57>R (---) very dissimilar NBE=E (*+--) d?SS_imilar
Y5850 (---) very dissimilar L7=V (+-+)  similar
CDR2-IMGT [56'65) 5 539K (---) wvery dissimilar FR3-IMGT (56'104) [ 574>G (+ * '} similar
GB3I=Y (+--) dissimilar I78>M (+ +-) similar
SEd=T (1. _ +} similar ST9=L [— = -} very dissimilar
K90=R (+ + +) wvery similar
FR4-IMGT (118-129) 1 T122=3 (+-+) similar

(Hydropathy Volume Physicochemical)

+ : conserved classes
- : different classes

very similar (+ + +)

similar (+ - +), (+ + -)
dissimilar (+--), (- +-), (-- +)
very dissimilar (- - -)

Ehrenmann et al. Nucl. Acids Res. 38, D301-307 (2010)



IMGT/DomainGapAlign:

Towards «Potential iImmunogenicity evaluation»

http://www.imgt.org

IMGT Collier de Perles

S

W
o

AA that are different
compared to the closest
germline V and J genes and
alleles

(e.g. for alemtuzumab: 11 AAin
CDR1- and CDR2-IMGT and 14
AAin the FR-IMGT, compared to
Homo sapiens IGHV4-59*01)

<N
(=2}

O@OE@DE 2 [@m=)m
EEEP<@zz@m o=

n, 0

15

>
—
0]
—
>
(9]
-—
Q
—
O
—
o
-
m
—

Ehrenmann et al. Nucl. Acids Res. 38, D301-307 (2010)



IMGT/3Dstructure-DB

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

http://www.imgt.org

CDR-IMGT lengths [8.8.20]

@15 V-DOMAIN
Q D
D W |
N S E S N-terminus
Y Q ) R (N / 2(
Y P) (v) (F f'P e
M Q @ (G)_(V)s(N —@
D D (W[s ][ 171 = |Wl~e){E e
Vv rR) (A)_(H) () _(G F
118 | W Q A 230 a1 (W M D S
E syfel(e) (V=) W (1) (A
K Gg) (Yr1s) (R E) (F) (K
G A O_@ O O G
Hydrogen bonds (I E V) (K) (A Q V) Q
T V) _(A) (v)s=(P G) 5 (RD
Vv K) (1) (s L
| K) (0 (a R
V) 15 (P —(A)—G) 1 S Y
S
2716 N T I I A A B I

Lefranc et al. Nucl. Acids Res. 37, D1006-1012 (2009)



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

ComPair
ComPair
DomPair
ComPair
ComPair
DomPair
ComPair
ComPair
DomPair

DomPair

IMGT molecule name IMGT. . Chain IMGT. ch.ain Domain
description ID description number
CAMPATH-1H, alemfuzumab, FAB-GAMMA- g
MABCAMPATH® 1_KAPPA leel R VRCHL b1
[02]
lcel | L-KAPPA [D1]
[02]
CDS2 (synthetic peptide) Peptide leel P Peptide
MNumber of residues Atom contact types
Uit 1 Unit 2 Resg“tea
CONMECES Total From 1 From 2 Total Polar Hydrogen
Domain  Chain| | Domain  Chain
WH cel H | CHL el H 19 17 o 9 125 9 1
Y-KAPPA 1cel L B3 45 24 21 532 61 6
(Ligand) 1cel P 25 19 12 7 216 40 9
ZH1 cel H WH el H 19 17 9 8 125 9 1
C-RAPPA 1cel L B8 58 28 30 498 40 6
W-KAPPA 1cel ) WH lcel H B3 45 21 24 532 61 6
C-KAPPA 1cel L 18 18 8 137 19 2
(Ligand) 1cel P 16 14 7 7 171 37 5
C-KAPPA lcel | CHI lcel H B8 58 30 23 498 40 6
YW-KAPPA 1cel L 18 18 10 g 137 19 2

Information
systemE

Tics

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

WH

CH1
V-KAPPA
CHAPPA




Contacts V-KAPPA-(Ligand) fﬁr:

Summary: Tics
http://www.imgt.or
Residue  MNumber of residues Atom confact bypes p gt.org
contacts
Total From 1 From 2 Total Polar Hydrogen
16 14 7 7 171 37 5

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

Order Order Atom contacts

IMGT IMGT

Residue Domain Chain Residue Domain Chain Total Polar Hydrogen

Num Num

R@P e : = s lel P 10 0

ree [ 25 o P ielP 21 0 0

rar (SO S N R e e 5 s S feel P 3 2 0

ree [ - ¢« = S el P 20 4 1

e [ oo rro P el P 12 2 0

e | || | EREEECCEE el P 14 3 |

el | || | EEEEee el P 12 1 0

e | || | EEECCEE el P 12 3 0

ree [ - ¢ = S el P 11 2 0

cee I oo 5 = S el P 18 3 1

el | || | AT ieel P 4 2 0

el | || | e icel P 2 0

roe [ - 2 R T icel P 11 0

ree [ - ¢« = S lel P 9 4 1

e | || | EEEECCEE el P 20 6 1 Kaas Q. et al.
o SENMMMEI 0 > - = 7 7 0 Nucl AcdsRes. (2004)




Contacts VH-(Ligand)

Im?; Residue Domain Chain Im&; Residue Domain Chain  Total Polar Hydrogen hitp fiwww.imgt.org
e | | | | [T lel P 4 0 0
ded | [ | | R lelP 13 1 0
e | | | | [EEEEES el P 14 2 2
RGP 55 PHE F VH el HR@P 6  SER S leel P 5 o 0
RGP 55 PHE F VH el HR@P 7  ALA A el P 16 O 0
RGP 55 PHE F VH el HR@P 8 A D lel P 1 0 0
rae (5700 ARG RV i rae 7 ALa A lel P 9 3 2
rae (5700 ARG R VET el rar 8 AP D lelP 20 6 1
rep (S0 BN K A et rap 8 e D el P 11 2 1
R@P 66 GLU E VH el HR@P 7  ALA A lel P 1 0 0
ree [E R 2o 2 R T el P 13 2 1
ree [ EEENE -« = s elP 5 2 0
e [ E B oo 7 A 5 leel P 5 0 0
ree (R e 0 o G lel P 2 0
ree [ B - 2 e T lel P 9 2 0
ded | [| | FeEECRaNe lelP 24 4 0
e [ FEN R - 2 e T 1P 21 5 0
ro [ FE R 2o : = s lel P 9 2 1 c
de 0 | | [ | [N icel P 11 0
re [ - 2 = s el P 11 4 1
ded | [ | | R lel P 3 0
ree RN - 2 e T lel P 3 0 0
dad | [ | | R lel P 72 0
ree SRR -« = s fe1 P 4 0 0 Kaas Q. et al.
o N -« = = ° Nucl. Acids Res. (2004)




IMGT/2Dstructure-DB

) IMGT/3Dstructure-DB Results - Mozilla Firefox =1
Fichier Edition  Affichage  Historique  Marque-pages  Cubls 7
| D= IMGT/3Dstructure-DE Reslts | + |
6 e imng, orgl 30structure-DE/caif 30query.cgi Cc "l- Google ‘;. ‘ i W -
=
Overview Ertry code I:l Search
Your query: Entry type (MM Query pade

Number of results: 1 61

International Nonproprietary Name (INN)

IMGT entry type IMGT receptor description

Click on IMGT entry ID {2nd column) for entry card
IMGT entry I IMGT molecule name

1 7164 daclizumab 1NN
2 7E02 infliximak, cA2, REMICADE® [LU3]
3 7B09 rituximak, IDEC-C2B8, RITUXANE, MABTHERAE U141
4 7EIT trastuzumab, 4D3-humanized variant 5, Hetcepting HERCERTING [F§}
3 FTE3 etanercept, TNFR-immunoadhesin, ENBRELE [F§}
=] 7860 adalimumab, D2ET, LU200134, HUMIRAE (3]
7 TO06 cetuximab, MC-225, Fab €225 [lg31k], ERBITUXE IR
& 8005 alemtuzumab, CAMPATH-1H, LDP-03, MABCAMPATHE [Ly]
a a7 hevacizumah, 12-gG1, Frak)-12 1961, Fab-12 1931, thublah-VEGF, AVASTING IR
10 8039 omalizumab, IGE25, olizumab, rhuhiah-E25 (1§}
1M1 22 efalizumak, huli 24 IMK
12 8313 ranibizumah, Fab-12 variant Y0317, RhuFab, LUCENTISE (1§}
13 8380 pertuzumaby, rhuMAB 2C4 OMMTARG™ | PERJETA™ IMK
14 8394 tocilizumak, RO4877533 IMM
15 8598 naptumomab estatenatox, ABR-217620, ANYARA, TTS CO3 1NN
16 8651 tacocizumab, C4G1, YM-337 MM
17 8653 efungumak, HSP90mak, anti- Candlida albicans hest shock pratein 90 homolog | MY COGRAR [F§}
18 8659 abagovomab, ACAT25 MEN-2234 [[U3]
19 8EES astacicept, TACIFe, TACHy M
20 BRI motavizumab, MEDI-524 [Ly]
21 8734 bavituximab, Tarvacin ch3G4 (1§}
22 avie aflibercept, VEGF Trap, WEGF TrapR1/R2, WEGF-trapR1, VEGF-TRAPRIRZ, ZALTRAPE IMM
23 &8vso rilonacept, ARCALYST™ 1NN
24 8753 lexatumumakb, HGS-ETR2 1NN
25 a8 ihalizumab, HuSA8, THX-355 1NN
26 8832 tenatumomak, ST2146 IMM
27 8336 canakinumak, ACZE85 {15}
28 8882 etaracizumak, hLMED, MEDI-522 IMM
29 9864 otelixizumak, ChighyCD TRX4 1NN
30 8569 teplizumab, hOKT3-gamma-1 (Ala-Ala), humanized OKTS, MGADS1 (5}
2 I lucatumumak, CHIR-12,12, HCDM22 IMK
32 8535 panobacumab, Aerumab 11KBPA101, KBRA-101 (1§}

1G-CAMMA-1_IKAPRS,
Fy-HE&N_KaPRE,
1G-CAMMA-1_KAPRS,
1G-GAMMA-1_KAPRS,

FUSICIN- THFRSF B-FC-c3ahihia.-1
Fy-HE&N Y _KAPR,
1G-GAMMA-1_KAPRS,

1G-C MM _KAPRS,
1G-GAMMA-1_IKAPRS,

1G-C MM _KAPRS,
1G-C3AMMA -1 _KAPRS,
FA-GARMA-1_KAPRS,
FAB-GAMMA-1_KAPRS,

1G-C ML KAPRS,
FAB-GAMMA -1 -GG KAPPL
FAS-GAMMA-1_IKAPRS,
SCFY-HESYY-KAPRS,
1G-CAMMA-1_KAPRS,

FLISICN- THFRSF 35-FC-GAMMA-1
1G-C AN _KAPRS,

1G-C MM _KAPRS,
FUSICIN-FLT] -KDR-FC-Ghbd 41
FUSICHALT RAP-ILR -FC-GbhbA-1
1G-C3 ML L AMED,

1G53 b -4 KPR,

1G-GAMMA-2B_KAPPA

1G-CAMMA-1_KAPRS,
1G-C ML _KAPRS,
1G-C3 ML L AMED,

1G-GAMMA-1_KAPPE
1G-GAMMA-1 _KAPPA
(J-CHAIN

IGG-MI | WAPRR,

Species
Humanized
Chimeric
Chimeric
Humanized
Homo saplens
Homo saplens
Chimeric
Humanized
Humanized
Humanized
Humanized
Humanized
Humanized
Humanized
Mus muscuins
Humanized
Homo saplens
Mus muscoils
Homo saplens
Humanized
Chimeric
Homao sapiens
Homa saplens
Homa saplens
Humanized

Mus muscuins

Hama sapiens

Humanized
Chimeric
Humanized
Humanized
Homao sapiens
Mus muscuins
Hormn saniens

Proposed list Recommended list CAS number

L78 (1997)
L77 (1997)
L77 (1997)
L78 (1997)
L&t (1999)
L8z (1999)
L8z (1999)
L83 (2000)
L83 (2000)
L84 (2000)
L85 (2001)
180 (2004)
L8g (2003)
190 (2004)
L9E (2008)
L94 (2005)
Las (2008)
L95 (2008)
L85 (2008)
L85 (2008)
L85 (2008)
L85 (2006)
L95 (2008)
L95 (2008)
La7 (2007)

L98 (2007)

L7 (2007)
180 (2008
L8 (2007}

La7 (2007)
L88 (2007)

L1100 (2008)

R40 (1998)
R39 (1938)
R39 (1998)
R40 (1938)
R4 (2000)
Ré4 (2000)
Ré4 (2000)
R45 (2001)
R4S (2001)
R4 (2001)
R47 (2002)
RS2 (2004)
RS1 (2004)
RS2 (2004)
RSS (2007)
RSE (2006)
RST (2007)
RS7 (2007)
RST (2007)
RST (2007)
RST (2007)
RST (2007)
RST (2007)
RST (2007)
RS9 (2008)

REQ (2008)

R54 (2008)
RE1 (2008)
RE0 (2008)

RS54 (2008)
RE0 (2008)

REZ (2009)

192923-56-3
170277-31-3
174722-31-F
1802358-63-1
185243-63-0
331731-18-1
205923-56-4
216503-57-0
216974.75-3
242136-07-4
214745-43-4
347396-621
360610-27-5
375823-41-9
B7E258-98-3
339086-80-5
762260-74-2
792921109
845264-92-8
B77010-34-3
B45304-28-3
062111-32-8
S01081-76-1
845816-02-6
B80188-33-4
292557-43-2
592557-41-0
402710-27-4
402710-25-2
892553-42-3

851191 -44-2

876357-05-2
90351 2-50-5

835053-97-4

Ehrenmann et al. Nucl. Acids Res. 38, D301-307 (2010)




IMGT/2Dstructure-DB o
G

Information
; TICS system®
) IMGT /3Dstructure-DB card - Mozilla Firefox
Fichier ~ Edition  Affichage Historigue Marque-pages Qutils 2 htt // H
b n 4 d - . £ p://www.imgt.org
|l)- IMGT{3Dstructure-DE card | +
L (— ) wuw imgt, org) SDstructure-DE/cgifdetails, coi?pdboode=7637 c '." Google )| #® |-

E d S h
IMGTI2Dstructure-DB card for INN: 7637 (&ﬂ@ ntrycode[ | Search|
o Query page

IMGT molecule name IMGT receptor type | IMGT receptor description | Specificity

INN name trastuzurnab
A05-humanized variant 8, . . o
Commeon name Hercaptin G G-GAMMA-1_KAPPA E1REEEIQ (epidermal growth factor receptor 2, receptar tyrasine-pratein kinase erbB-2, EGFR2, HERZ, HER-2, Hurmanized (humanized) | [7637_H 7637 L |
c ial p185c-ethB2, NEL, CO340) e e
ommercia HERCERTING
name
FProposed IMNM list  L78(1997) Recommended INM list  Rqo(1998)

Trastuzumab has been engineered with two amino acid changes IGHG1 CH3 D12>E, L14=M to convert the G1m1 allatype
to the isoallotype nG1m1, the resulting gammal chain being Gm17, nG1m1, in an attempt to reduce the risk of anti-G1m1 antibodies interfering with therapy =
Carter P et al. Proc. Matl Acad. Sci. USA, 89, 4285-4289 (1992) PMID: 1350058
IMGT Notes ™ Trastuzumab constant genes and alleles, and allotypes, based on sequence analysis are:
IGHG1"01, CH3 D12=E, L14=M [allatypes G1m17 (CHT KI120),nETm1 (CH3 E12, M14)]
IGKC™DT (100%) [allotype Km3 (A45.1,%101)).
* The G1rn allotypes have been confirmed serologically:Jefferis R. and Lefranc M.-F, mAbs, 1:4, 332-333 (2009).
* Sequence source: Harris R. et al., Joumal of Chromatography B, 752 (2001).

Ch Renumbered INM References Printable
details IMGT file E definitions and links card

Chain details

Differences with the closest IMGT allele sequence are in orange.

, 4D5-humanized variant 8, Herceptin, |G, IG-GAMMA-1_KAPPA Humanized (humanized) [7637_H,7637_L]

Chain ID INN 7637_H
Chain length 450
IMGT chain [RHERRILRA
HeEFirR ='VH (1-120) [01] + CH1 (121-218) [D2] + HINGE-REGION (220-233) + CHZ (234-343) [D3] + CH3 (344-448) [D4)]
1y VH (1-120) [D1]
EVOLVESGGGLVOPGGSLRLSCALSGFN THD TY THWWROQAPGEGLEW AR IYF THGY TRYADSVEGRFTIS LD TSENTAYLOMINSLRAED
1(N-D)[ J-REGICN 10 CH1 (121-218) [DZ2]

TAVYYCSRUGGDGT ¥ LMD T HGOGTLVTVS S AS TEGPSVF PLAPSSKSTSGGTAALGCLVKD YF PEPVTVSUNS GAL TSGVHTF PAVLOSS
] HINGE-REGION {[

Chain sequence GLY3LSEVVTVPESSLGTOTY ICNWNEER SN TEVD KEVEPESCDETHTCPPCPAPELLGGPSVFLFPPEPED TLHISRTPEVTCVVVDVE

CHZ (234-343) [D4] 10
HEDPEVKFNUYVDGVEVHN AKTKPREE QVNS TYRVVSVL TVLHODWLNGKE YKCKVENKALP AP IEKTISKAKGQPREPQVY TLPPSREE
CH3 (344-448) [D5] ]

MTENOVELTCLVEGF YPED IAVEVESNGOPENNYETTPPVLDEDGEFFLYSEL TVDESRVQOGHVE SCEVHHE ALHNHY TQESLELSPGE

Sequence in FASTA format  Sequence in IMGT format

x  Rechercher : Itras & suvant W Précédent & Toutswriigner [ Respecter la casse

Ehrenmann et al. Nucl. Acids Res. 38,D301-307 (2010)




IMGT/2Dstructure-DB

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

Chain 1D INN 7637 _H

Chain length | 450

IMGT chain | FH-CAMMA-

description
=VH{1-120) + CH1{121-218) + HINGE-REGIOM{218-233) + CH2(234-343) + CH3(344-450)
[ V-REGICN
EVOLVESGEELV)PGESLRLSCAR SR T KD TY THRVEQAPGHGLEWVLAE IY P THEY TEYADSVEGRFT I SADT SENT LY LOMNST.RAED

]N-AND[  J-REGION N CH1

TAVYYCSRWGGDGF YAMDYWGQGTLVIVSSASTKGESVFPLAPSSKST SGGTARLGCLVKDY FEEEVTVSWNSGALT SGVHT FEAVLYSS
] [HINGE-REGION ][

Chain GLYSLSSVVIVPSS5SLGTQTY ICNVNHEPSNTEVDKEVE PKSCDT PEPCERCPA PELLGGESVFLFEPKPKDTIMI SRTPEVI CVVVIVS
Sequence CH2 10

HEDPEVEFNWYVDGVEVHNAKTKEREEQYNSTYRVVSVLTVLEDRLNGKE YECEVSHEAL PAPTERT I SKAKGQERE BQVYTLEESELE

CH3 ]

LTENGVSLICLVEGFY PSDIAVERE SHGRPENNYRT T PEVLDSDESFFLY SHLTVDKSERQOGHNVE SCSVMHEATHNHY TORSL.ST.SPGE

Sequence in FASTA format

MGT domain |, CLASSIFICATION

description

'E:“I‘lgﬁea’;s;”d IGHV3-66*01 (81.60%)(Human) , IGHV3-66*02 (81.60%)(Human) , IGHV3-66+04 (81.60%)(Human) Alignment details

'E:“I‘lgﬁz’;s;”d IGHJE*01 (76.50%){Human) , IGHJ6*02 (76.50%)(Human) Alignment details

20 representation | IMGT Collier de Perles or IMGT Collier de Perles on 2 lavers

v-DomMaAly || Sontact analysis Mot available
CDR-IMGT lengths | [8.8.13]

Sheet composition | Mot available

[ CORL ] [ CDR2 ]
EVQLVESGG. GLVQPGSSLELSCARSEFNI . . . . KDTY THWVRQAPGKGLERVAEIYET . . NGYTRYADSVE. GRFTISLDTSENTLYLQ
[ CDR3 ]
MNSLRAEDTAVYYCSERGEDEFYAMDYRGQETLVIVSS

IMGT/DomainGapAlign results

Ehrenmann et al. Nucl. Acids Res. 38, D301-307 (2010)
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INFORMATION SYSTEM® http:/fwww.imgt.org

% L
IMGT/mAb-DB Query page =" e
Version: 1.3.3 (11/09/2012) Database release: 201237-2 (11/09/2012) Today is Thursday, Moy 08 2012
Database contains 430 entries
Citing IMGT/mAh-DB: 272 -mab
Pairan, C. et al., JOBIM 2010, Paper 13 (2010). Abstract mmma 18 -cept

' If the display of drop-down list is not optimal with Internet Explorer, use Firefox, Opera or Chrome.

Search by:

IMGT/mAb-DB

1D I- vl

Search | Clearl

INN I' jl INN proposed
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Search |ﬂ| LI
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IMGT/mADb-DB

¥} IMGT/mAb-DB - Mozilla Firefox -3l x|
Fichier Edition Affichage  Historique  Marque-pages ©utils 2
|')-IMGT,|'mF\b—DB | + |
6 > < v gk, org,miab-0OE query [ ""v Kidney transplant rejection dictionnaire medical ang )| ﬁ‘ W -
Species - j
IMGT receptor
type ®any TG CFPIA T CPCA CRPI T none

1G class and - i’ 1G format - i’

subclass any {for IG any
{for complete none fragments or none
1G) lg - nod constructs) scFy (any)

IgE - ndl x| Fab (any) hd|
FPIA chain - ii
identification any

none

ACYRZA (activin receptor type 2a, activin receptar type 14 ) - IGHGT Fo
ACWRLI (activin A receptor type I-Hike 1. activin receptarlike kinase 1, ALK, ALK-1. sering/threonine-pratein kinase rece x|

CPCA chain - -
identification any e
none
ALB (albumin 25-609) - IFNAZ (interferan alpha 2, IFN-Alpha, IFMNA, 24-188)
ALPL (alkaling phosphatase, TMNSALP. tissue non-specific alkaline phosphatase. 18-502) - IGHGT Fo =]
RPI chain - o
identification any
none
CD4- Pseudomonas aeruginosa exotoxin A
CR1 (complement receptor type 1, C3b/C4b receptar, C3BR, Knops blood group, KN, CD35) d|
Radiolabelled |— | Conjugated with |— |
with
Entries in
Origin clone IMGT.f"ZDs"truc‘ture-I] - |
species I— j
Entries in
Origin clone IMGT.BDs"truc‘ture-I] - |

name I‘ j

Search |ﬂ| =
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IMGT/mADb-DB
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Activin A
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ALPP (alkaline phosphatase, placental, EC3.1.3.1)

amyloid beta (Aheta)

armyloid beta (Abeta) peptide AR40 |

Search | Clear |

FIil]ica_I |— j Company | - j
indication
Du. 1 1
Clinical domain |— j e — |_ j
Application |— j Regulatory I J
agency - hd
Expression
system |- =l Regulatory

decision year |—

Led

Search | Clear |

Displayed fields:

Check All | MNone |
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Your query: IMGT/mAb-DB

@ Number of results:
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Created: 0370452009
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IMGTImAR-DB Dacdmentation
Irumnuclunal antibodies with clinical indications
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Why are IMGT Colliers de Perles so useful?

* Provide a standardized analysis of domains (V, C

and G) for IG, TR, MHC and for all other IgSF and
MhcSF.

- IMGT/Collier-de-Perles
- IMGT/DomainGapAlign

* Provide a standardized analysis of contacts
(antibody/antigen, peptide/MHC, TR/pMHC...)

- IMGT/3Dstructure-DB

* Bridge the gap between sequences and 3D
structures and vice versa

- IMGT/2Dstructure-DB cards (INN)



IMGT® in 2012

IMGT/GeneFrequency

IMGT/Genelnfo ‘
IMGT/CloneSearch —|
IMGT/GeneSearch

IMGT/GeneView

IMGT/LocusView

IMGT/LIGMotif

........... - Genetic approach
—— Genomic approach
Structural approach

E = Sequences

| Genes

BT 3D structures
7 Monoclonal antibodies

MGT/LIGM-DE

identification of
genes and alleles

genes/reference sequences

sequences/oligonucleotides

IMGT/

mAb-DB

INN
sequences

IMGT/
_2Dstructure-DB

WjMGT/DomainDispbﬂ

%ﬂ'GTfDomainGapAIig

@Collier—depeﬂg

Y
S wn
2.8
v

IR
52
B

Im
M
G

. Information
TICS system®

http://www.imgt.org

. 7 databases
. 17 online tools

15.000 web pages

Sequences
Genes
Structures

Immunoglobulins (IG)
(or antibodies)

T cell receptors (TR)
Major Histocompatibility
(MH)

IgSF and MhSF
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