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Entry cnde:l
IMGT/3Dstructure-DB card for : 1cel

IMGT protein name IMGT receptor type IMGT receptor description Ligand(s) Species CC Chain ID
CAMPATH-1H, alembtuzumab, ) ) ,
MABCAMPATH® I3 FAB-GAMMA-1_KAPPA Humanized [lcel Hicel | ]
. CD52 (synthetic ,
Peptide neptice) Synthetic [lcel P
Experimental technique  X-ray diffraction Besolution (in angstrom)  1.p0 FDE release date  =5-JUN-go
Epitope and Chain Contact 30 visualization Fenumberad IMGT numbering References Printable
details analysis ol ar QuickPDE MGT file | COMmparnson and links card

IMGT/ 3Dstructure-DB Domain pair contacts (overview) of 1cel

Atom contact bypes Atom contact categories

O Mon covalent O Covalent O (BB} Backborne/backbone
Polar O Disulfide O (55) Side chain/side chain

Hydrogen bond O (BS) Backbore/side chain
Il 1 Mo Aol ar 1 <Ry <ide ohaim Aack bore Kaas Q et al 20q4)



q Chain ID

IMGT chain

description

Chain
amino acid
sequence

IMGT/3Dstructure-DB

IMGT/3Dstructure-DB card for :

IMGT protein name | IMGT receptor description
I1G

2F5 FAB-GAMMA-3_KAPPA

IITl

Tics system®

http://www.imgt.org

1u8k

Homo sapiens (Human) [luBk A JuBk B ]

Peptide GP4H [1uBk C]
Experimental technique  X-ray diffraction Resolution 2.24 PDB releass date (050CT04

B E EEEEESEEEEEEREE R R R R R R R R R RN

lusk_B M cnain 1D 1usk_A
WH-CH1 IMGT chain | | _

description Lt
[ IGHV_1 I IGEY_1
RITLKESGPPLVEPTOTLTLTCSFSGFELEDFGYGYVEH IR PPGEALEW LAT IYSDDDERYSPEIMNTELTI TEDTS FNQWVV LVHMTEVS PV . AIQLTQSPSSLSASVGDRITI TgRASQG‘JTSALA’rJYRQKPGSPPQLLI?DASSLESG‘JPSRFSGS GSGTEFTLTISTLEPEDFATYYCOQ
1L o 10 IGHJI 1 ] [ G Chqm . 1 [ 1GET 1 1] 1GKC 1

igﬂfYFgA}ERRGPTTLFG‘JPIARGP‘JNM(D‘J'?JG.]GI TVTISSTETKGPESVFPLAPCS S TAGCETARLGCLVEDYFPE PV TVSWM SGALTS Zg:qlﬂgnﬂcgd LHFYPHTFGGGETRVDVRRTVAR PSVFI FPPS DRO LES GTASYV YV CLINNFY PREAK/QW EVINALQ S@ISQESVTEQDSKDSTYSLSSTLT

- 1
GVHTFPAVLOSSGLYSLESVV TWVRPSSELGTY TY TON VM HEPSH TEVDERVE PES

IMGT domain

description il

IGHV gene and

allele name IGHV2-5*05 (85.00%), IGHV2-5*06 (85.00%),

Alignment details

IGH] gene and

allele name IGHIG*01 (83.33%), IGHIG*02 (83.33%),

Alignment details

2D representation | Collier de Perles or Collier de Perles on 2 layers

} V-DOMAIN

CDR-IMGT lengths | [10.7.24]
Sheet composition | [ABDE][CC'"C'F G]
[ CDR1 1 [ CIR2 ]
RITLKESGP.PLVKPTQTLTLTCS FSGFSLEDFGVG. . WVEH IRQPPGKRALEWLAT RYSPSLN . TRLTI TKEDTS ENQWV LY
[ CIR3 1
MTRVSPVDTATYFCAHRRGPTTLF GVPI AR GPVHNAMDUW G GI TWTI
IMGT domain
description e

IGHG3*01 (97.94%), IGHG3*03 (97.94%), IGHG3*04 (97.94%), IGHG3*05 (97.94%),
IGHG3*06 (97.94%), IGHG3*07 (97.94%), IGHG3*08 (97.94%), IGHG3*09 (97.94%),
IGHG3*10 (97.94%), IGHG3*11 (97.94%), [GHG3*12 (97.94%), [GHG3*13 (97.94%),
IGHG3*14 (97.94%), IGHG3*15 (97.94%), IGHG3*16 (97.94%), IGHG3*17 (97.94%),
IGHG3*20 (97.94%), Alignment details

IGHC gene and
allele name

2D representation | Collier de Perles or Collier de Perles on 2 layers

Sheet composition | [ABDE][CF G]

STEGPSVFPLAPCSESTA. . . GETARLGCLVEDYFP. .EPVTVSWNSGRLTS. . . . GVHTFPAVIQSS
PSE5L. . .GTQTYTONVIHHER . . SNTEVDERY

GLYSLSSVWVTWV

C-DOMAIN

1
LEKRDYEEHEVYECEVTHQ GLESFUTESFHRGEC

IMGT domain description V-KAPPA
IGKWV1-13*02 (B5.26%) Alilgnment details
IGKI4*01 (63.64%) , IGKI4*02 (63.64%) Alignment defails

Collier de Perles or Collier de Perles on 2 layers

IGKV gene and allele name

IGK] gene and allele name

2D representation

V-DOMAIN || CDR-IMGT lengths [6.3.9]
Sheet composition [ABDE][CC"C'FG]
[ COR1 1 [ COR2 ]
ALQLTQSPSSLSASVGDRITI TCRASQGVTSA . v v v s LAWYRQKPGSPRPOLLIYDAS - ... ... SLESGEVP.SRFSGESG. . SGTEFTLT
[ CDR3 1
ISTLRPEDFATYYCOQOLHF . . . . YPHTFGGGETRVIVRE
IMGT domain description C-KAPPA
IGKC gene and allele name IGKC*01 (98.13%) Alignment details
Chain ID 1lusk_C
II'“'IGT_ cham Peptide
description
Chain
amino acid ||LELDKWASL
sequence
|
|
|

Kaas Q. et al. NAR 32, D208-D210 (2004)



IMGT/3Dstructure-DB

http://www.imgt.org

Region 1dentification and delimitation

[ IGHY 1
RITLEESGPPLVEPTQTLTLTCSFSGFSLSDFGVGEVEHIRQPPGRALEWLAT I YSDDDERYSPSLNTRLTI TEDTS ENQVV LUVMTRYVS PV

10 D 1 IGHI 1 ] [ 1G
DTATYFCAHRRGPTTLFGVPI ARGPVNAMDVWEIGI TVTI SSTS TEGPSVFPLAPCS K5 TAGGTAR LGCLVEDY FPE PUTVSWNS GRLTS
HC 1 ]

GVHTFPAV LG S S GLY SLE S W TW PSS S LT TY TCR VM HERPSH T DERVE PES

Kaas Q. et al. NAR 32, D208-D210 (2004)



IMGT/3Dstructure-DB

IGHV gene and
allele name

IGH] gene and
allele name

IGHC gene and
allele name

http://www.imgt.org

Identification of the closest IMGT gene and allele(s)

IGHV2-5%05 (85.00%), IGHV2-5%06 (85.00%), Alignment details

IGHIE*01 (83.33%), IGHI6*02 (83.33%), Alignment details

IGHG3*01 (97.94%), IGHG3*03 (97.94%), IGHG3*04 (97.94%), IGHG3*05 (97.94%),
IGHG3*06 (97.94%), IGHG3*07 (97.94%), IGHG3*08 (97.94%), IGHG3*09 (97.94%),
IGHG3*10 (97.94%), IGHG3*11 (97.94%), IGHG3*12 (97.94%), IGHG3*13 (97.94%,
IGHG3*14 (97.94%), IGHG3*15 (97.94%), IGHG3*16 (97.94%), IGHG3*17 (97.94%),
IGHG3*20 (97.94%), Alignment details

Kaas Q. et al. NAR 32, D208-D210 (2004)




V-DOMAIN

IMGT/3Dstructure-DB

http://www.imgt.org

Description of domains

IMGT domai
description

CDR-IMGT lengths Gaps ac.cordmg to IMGT
numbering

CDR-IMGT lengéhs | [10.7.24]

CDE1 ]

RITLKESGP.PLVEPTQTLTLTCS RGGFSLSDFG/G. .V
[ COR3 T

MTRVSPVDTATY FCAHRERGPTTLFEVPI ARGPUNAMDVWGQ GI TV TI

IEQPPGCEALERN NG SN . TELTI TEDTS EMQWS LV

IMGT domain
| description \ Lk

Kaas Q. et al. NAR 32, D208-D210 (2004)




Click 'DomPair’' for IMGT /3Dstructure-DB Domain pair contacts (list of the Residue@Position pair contacts)

ComPair
ComPair
LomPair
ComPair
ComPair
ComPair
ComPair
ComPair
ComPair

ComPair

IMGT molecule name zihggcliption
CAMPATH-1H, alemtuzumab, FAB-GAMMA-
MABCAMPATHER 1_KAPPA
CD52 (synthetic peptide) Peptide
Unit 1 Unit 2 S;fggtes
Comain  Chain| | Domain  Chain
WH leel H CHI leel H 19
V-KAPPA lcel | 53
(Ligand) 1cel P 25
CH1 leel H WH leel H 19
C-KAPPA lcel | 55
VHAPPA Tcel | WH el _H 63
C-KAPPA lcel | 18
(Ligand) 1cel P 16
CHKAPPA 1cel | CHI el _H 65
VKAPPA lcel | 18

Chain and domains of 1duy,

Chain

lcel H

leel |

leel P

IMGT chain
description

YH-CH1

L-KAPRA

Peptide

Mumber of residues

Domain
number

[B1]
[B2]
[B1]
[B2]

Atom contact tvpes

Total From 1 From 2 Total Polar Hydrogen

17
45
19
17
58
45
18
14
58
18

24
12

28

21

30
10

21

30

24
10

28

125
232
216
125
498
032
137
171
498
137

o th =

MOh N

IMGT domain
description

WVH

CH1
VAHCAPPA,
C-HAPPA

Im
Mugds

GL"“E
Information
Ti_{‘s system®

http://www.imgt.org

W

Kaas Q. et al. 2004)



IMGT/ 3Dstructure-DB Domain pair contacts

Contacts of Comain Chain h Domain  Chain
ontacts o Wi .
VH 1cel H (Ligand) 1cel P
Atom comtact types Atom contact categories
O Mon covalent O Covalent O (BB) Backbone/backbone
Folar O Disulfide O (55) Side chain/side chain
Hydrogen bond [ (BS) Backbone/side chain
O Mon polar O (SB) Side chain/ackbone
Check all Check, all
Unicheck, all Unicheck, all
Summary:
Residue  MNumber of residues Atom contact types
tacts
conias Total From 1 From 2 Total Polar Hydrogen
25 19 1z 7 216 40 9

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

Order Order

IMGT IMGT
MM

MNuIm
cco N >
cco [N <> 7
el | | | | [

Pesidue Domain Chain Pesidue Domain

Chain

leel P
lcel P
leel P

Atom contacts

Total Polar Hydrogen

4
13
14

0

Information
system®

http://www.imgt.org

Kaas Q. et al. 2004)



IMGT
Num

e | I R -
e | [ | g
<o S

Residue Domain Chain

R@FP 55 PHE F YH leel H R@EF
REP S5 PHE F WH leel H R@EP
R@P 55 PHE F YH leel H R@EP

e [S7A FRGH R WA HESiH zar
= [S7N FRGH R AR HESiH nav
e G VST i R e e
R@P 66 Gl E WH lcel H Ri@P
< SN O [ R S =
e SN G N R S
wcr | O N NS -
eq [ [ ] | g
wcr [ N 5 W N -
e N S I R S
e [N N I R S -
<o [N N N S =
e N R S
e N S S -
=g | ] | g
wcee S VN S SR -
e | ] | g
wcoe N N S S
< N R S =

IMGT
Num

e L e T e L L e L e AL I & ¢ N IR ¢ Y IR o B o ¢ I R A

Residue Domain Chain

THR
ALA
ASP
SER
ALA
ASP
ALA
ASP
ASP
ALA
THR
SER
ALA
&Ly
THR
GLY
THR
SER
CR
SER
SER
THR
SER
SER
SER

h wvn v 4 v v o v 409 4 0 > W 4 = 0 0 > 0O = u 0J - -

lcel P
lcel P
leel P
lcel P
leel P
lcel P
lcel P
lcel P
lcel P
leel P
lcel P
leel P
lcel P
lcel P
lcel P
lcel P
leel P
lcel P
leel P
lcel P
lcel P
lcel P
lcel P
leel P
lcel P

Total Polar Hydrogen

4
13
14
5
16
1
9
20
11
1
13

24
21

[y

11

Lok o~ WW

o O N O = & o= N U AR N = O NN O NGO W D OO0 N~ O

o O 0 0 0O = 0O = 0O 0 0 Q0 O Q0 = 0 = =N < o O N O O

[>

http://www.imgt.org
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Summary:

Residue  MNumber of residues Atom contact types
tacts

cortae Total From 1 From 2 Total Polar Hydrogen
16 14 7 7 171 37 5

List of the Residue@Position pair contacts:
Click "RuaP!' for IMGT Residue@Position cards

Order

IMGT
N

Residue Domain Chain

LI
> | O -
2o | I I -
2o [SGNN RSN 1 ERAPPA) HESN =
2 | R S = -
> | R N = -
< | S S = -
< | R N < -
x| R N = -
2 | N I = -
< | R S -
< | R S < -
x| R N = -
2o | I = -
< | R S -
2 | R R N = -
- | N N I - -

Order

IMGT
Num

SER.
PRO
SER.
SER.
FRO
SER.
FRO
SER.
SER.
SER.
ALA
ASP
THF.
SER.
SER.
ALA

e I T T T T 1 e 5 B ) N 58

Ty Ty N L o O O o O o W 2 W w Y 0 W w N SN 4 W w R 0

Residue Domain Chain

leel P
leel P
leel P
leel P
leel P
leel P
leel P
leel P
leel P
leel P
lcel P
leel P
leel P
leel P
leel P
leel P

Atom contacts

Total Polar Hydrogen

1
21

3
20
12
14
12
12
11
18

20

MO s = NRNWN W= W s N O O

o = =~ o O O = o o O = o = 9o O O

http://www.imgt.org

Kaas Q. et al|2004)



Contacts of Domain Chain with Domain  Chain Mud@
V-KAPPA 1cz8_X (Ligand) 1cz8_V Gee —
Ti_{_‘,s system®
Atom contact types Atom contact categories http://www.imgt.org
O MNon covalent O Covalent [0 (BB) Backbore/backbone
Polar ] Disulfice [ (S5) Side chain/side chain
Hydrogen bond O (BS) Backbone/side chain
O Mon polar O (5B} Side chain/backbone
Check. all Check all
Unicheck all Uncheck. all
Summary:
Residye  Mumber of residues Atom contact types
contacts

Total From 1 From 2 Total Polar Hydrogen
6 7 5 2 39 5 0

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

Order Order Atom contacts
IEET Residue Domain Chain Iﬂ?; Residue Domain Chain Total Polar Hydrogen
o I >+ ov 0 ey 1 1 o -
cco R -+ o o ey 4 2 o
cco N >+ v o v 1 o o
gesl | | | | EEEREEEE T 1cz8 v 4 0 0
o IR >+ v 0 v 7 1 o
gesl | | | | [ EEEEZEECTNEN 18y 22 1 0 Kaas Q. et f [. 2004)




IMGT Collier de Perles : Homo sapiens (Human) IGHV 1 V-DOMAIN from 2F5 (PDB: 1ugk _B) h,%:;,

CDR-IMGT | ths [10.7 .24] 0@0 %m
- engths 7. ics
@ G http://www.imgt.org
()  ®
OB
OB G
OO
P) (W
@) @
(K—(N) e (R) (W)
] Q@ ® ©
oI ONONNO
(S)so(K=(v) (A W 118
P) (Des(yes|c]  (B)
s O » & @
iR
(7
@ @ &
S B &
@ﬁ 'IEE

2 20 I N I S N A

Kaas Q. et al. NAR 32, D208-D210 (2004)



Im

IMGT/3Dstructure-DB: analysis of 3D structures Mugs

Gene

Information

Y Collier de perles - Metscape Tics system®
Fichier Edition Afficher  Aller  Communicator  Aide http://www.imgt.org
i _q!vSignets Q&, f-\dresse:Igt3|:|.igh.cnrs.fr.-"cgi-binfcollier_perlesEF'.cgi?domcode=1HZHHDDD&name=B12&EDH‘I=8&EDH2=8&EDH3=2D&Species=HLIM.t'l'n.N j @'lnfos CONREREs m
e e
[
Collier de Perles : HUMAN IGHY V-DOMAIN from B12 (PDE: 1hzh H]
[8.8.20]
5
D
D N)F
DJe S \)
. (8 =
Y Q /
Y P
M (@ (@) (e ss(N A
D L V) 28| S| a9 | T) ss|W E
v R A H A G 1[; F
Wie (Q A Q) + M S
G C| =(C V) =(M T
K G Y S R E F
S 5M N O_© © @7
T E vV K A Q \ Q
T \ A V) o4 P 3) ={R D
vV K T S L
I K D A R
V) (P A G Je S
5
S
=
| [=D=| |Document : chargé 3L =2 2

Kaas Q. et al. NAR 32, D208-D210 (2004)



Number of H bonds with the ligand

TOtaI VH V-KAP PA http://www.imgt.org

cetuximab 6 5 1

alemtuzumab 14 9 5

bevacizumab 14 14 0

trastuzumab 6 2 4

pertuzumab 9 9 0

VH CDR1-IMGT CDR2-IMGT CDR3-IMGT
cetuximab [8.7.13] 59G 111Y 112D 113Y
alemtuzumab [8.10.12] 38Y 57R 61K 107E 109H 110T
bevacizumab [8. 8.16] 38G 55W 58T 107Y 108P 110Y

111.1G 112.1S
55R 111G

Rr,e_z Rﬁg‘&ab [8.8.13]
REIHAHIEL RS ]

alemtuzumab

bevacizumab [6.3.9]

trastuzumab
pertuzumab

6.3.9]

6.3.9]

6.3.9]

36D 37Y 57N 58P S9N ,?112\5’\/ 114Y
107H 114R 116R

36N 108Y 114T
Magdelaine-Beuzelin C. et al. Crit. Rev. Oncol. Hemat. 2007



Im

Structural domains My

G cne

Tl{‘S

http://www.imgt.org

IGand TR MHC
V-DOMAIN C-DOMAIN G-DOMAINs

Kaas Q. and Lefranc M.-P. Current Bioinformatics, 2, 21-30 (2007)



H2-K1*01
(code 1jtr)
8 residue peptide

Kaas and Lefranc In Silico Biology 2005



MHC class I IMGT contact sites

C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
C11

mey

Hm1E G e @ @ @ http://www.imgt.org
N OGO YO Y& ONGD %

: ool @ @ A% G, 9@@13 @@G@ﬁo @90 @60

iy 50 55 59 B3 87 70 73 77 80 v an

W4 K) “RIEA cp

9@ @@ 18 ©g@

5F | G-ALPHA1

7S
38V

H2-K1*01
8 residue peptide
(code 1jtr)

&) (U
AB OGP ©) _(R)
CD ’3@'@

G-ALPHAZ2

o 77 73 oA 70 g7 63 59 55 o
ELOY AL K @Ry TE) ' T 51
koRhoRhe ACho Ol Be A1 oo e

Lefranc et al. Dev. Comp. Immunol. 29, 917-938 (2005)



. . Im
IMGT unique numbering o
Tics gl oews

V-DOMAIN (IG,TR) C-DOMAIN (IG,TR) G-DOMAIN (MHC)
AND AND AND
V-LIKE-DOMAIN C-LIKE-DOMAIN G-LIKE-DOMAIN
(other than IG,TR) (other than IG,TR) (other than MHC)

Immunoglobulin superfamily (IgSF) MHC superfamily
(MhcSF)



V-LIKE-DOMAIN C-LIKE-DOMAIN G-LIKE-DOMAIN

MOG FCGR3B MICA

Duprat, E. et al., Recent Res. Develop. Bertrand, G. et al., Tissue Frigoul, A. et al., Recent Res. Develop.
Human Genet., 2, 111-136 (2004) Antigens, 64, 119-131 (2004) Human Genet., 3, 95-145 (2005)



Interactions between domains

FCGR3B

[D2]

C-LIKE-
DOMAIN

e

2.4448 nm
; A0 71ME

._."-. -.;""\: 3
-ﬁ , ..__ . H-\.___ — Bk ’
3937 :r‘n 99 nm T 295 nm

02843 nm

%0.3465 ng

i1 14
D;]E En BT iy

[D1] C-LIKE-DOMAIN

http://www.imgt.org

IGHG1

(FC-GAMMA1)

CH2
C-DOMAIN
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