L %8S (0 *
+

+ (" S et %
L ( "HI&%#, "0



IMGT/3Dstructure-DB



WELCOME !

to IMGT/3Dstructure-DB

THE

INTEEMNATICOHAL
IWMBAURSGENETICS
INEORMATION 3YSTEME

Information
system®

http:Mimet.cines fr

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



THANK YOU

for using IMGT/3Dstructure-DB

THE

INTERMATIOMNAL
IMMUIMNCOGERETICS
[MNFORMATION SYSTEME

[

Information
system®

bt /imgt.cines.fr

IMGT/3Dstructure-DB card for : 1cel

IMGT protein name

Ertry code I:l

et Els[]

CC Chain ID

CAMPATH-1H, alembuzumab,

IMGT receptor type IMGT receptor description Ligand(s)

Species

I5 FAB-GAMMA-1_KAFFA Humanized lcel Hilced L
MABCAMPATHE - [ ]
. CDS2 (synthetic ,
Feptide . Synthetic leel P
P peptide) Y [cel P ]
Experimental technique ¥-ray diffraction Reszolution (in angstrom)  1.90 FOBE releasedate 25-JUN-go
Epitope and Chain Contact 30 visualization rRenumbered IMGT numbering References Printable
details analysis Imol ar QuickPDE mMGTfle = comparison and links card

IMGT,/ 3Dstructure-DB Domain pair contacts

ioverview) of lcel

Atom contact types

] Mon covalert
Polar
Hyvdrogen bond

1 Mom mnlar

[ Covalent
1 Disulfide

Atom contact categories

O (BB) Backbore/backbone

[ (S5) Side chain/side chain
[ (BS) Backbone/side chain
1 MSRY Side rhaindackbome

Kaas Q. et

|aI.



2,3

IMGT /3Dstructure-DB card for :

1u8k

Im
M
G

Tics ::‘:::m
http://imgt.cines.fr

IMGT protein name | IMGT receptor deseription Ligand(s) M

Homo sapiens (Human)

2F5 FAB-GAMMA-3_KAPPA

[1uBk A 1uBk B ]

Peptide

GP41

[1uBk C ]

Experime ntal techinique  X-ray diffraction Resolution

224

FDE release date  O5-0CT-04

Chain ID

t IMGT chain
| description

|

Chain
n amino acid
W sequence

W-DOMAIN

C-DOMAIN

WH-CH1

[
RITLKESGPPLVEPTQTLTLTCSFSGFELEDF GG

1L

DTATYFCAHRRGPTTLEG!

HIE:

GUHTFPAVT LESELYSLESVVTWVRSS

IMGT domain
description

IGHV gene and
allele name

IGHI gene and
allele name

20 representation
CDR-IMGT lengths
Sheet composition

RITLFESGF.PL

[
MTE

IMGT domain
description

IGHZ gene and
allele name

20 representation
Sheet composition

..... STHEGPS.

JEPTQTLTLTCSFEGFSLEDFGEIG

SPVDTATYFCAL

FPLAPCSESTA. .
-« GTQTYTOAIVMHEP .

IGHV_1
JEIIRQPPGEALEN
GHI 1 ] [

50GITVTISSTSTEGPSVFPLAPCS F

D 10
JPIARGEVHAMDY

TEDYFPEFVTVSWHN

1
SLGTQTYTOIVHMHEPSM TEVDFREVEFPES

WH

IGHW2-5*05 (85.00%), IGHV2-5%06 (85.00%),

IGHI6*01 (83.33%), IGHI&*02 (B3.33%), Al

Collier de Perles or Collier de Perles on 2 layers
[10.7.24]
[ABEDE][CC"CFG]

[ COR1 1 [
VGEHIRQPPGKALEWLAI

CORZ ]
RYSPSIN . TRLTI TEDTSENQY

COR3 1
PI WERGEI TVTI

CH1

IGHG3*01 (97.94%), IGHG3*03 (97.94%), IGHG3*(4 (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%), IGHGB*IS (9. 94° ) IGHG3*16 (97.94%), IGHG3*17 (97.94%),
IGHG3*20 (97.94%),

Collier de Perles or Collier de Perles on 2 layers
[ABEDE][CFG]

- CETAR
- SNTEVDFRV

LVEDYFP. .EFVTVSHI

MSGRLTS. . .

-GVHTFPRVIQSS . ... .« GLYSLS 5V

AIIYSDDDERYSPSINTRLTI TEDTSFHNQ WV LWVMTR VS B

1G

SGERLTS

q Chain ID

IMGT chain
description

Chain
amino acid
sequence

L-KAPPA

[

ALQLTOSPSSLEASVGORITI TCRA
LN e g B [

LHFYPHTFGGETRVIVERT

LS

PSSV,

1usk_A

ICEV
\SQGEVTSALR

IGKS 1
FIFPPSDRQLES GTASVVCLINNFY FREAKVQWEVINALD S @I SOESVTEQDS
1

A DYEKHEVYECEVTHO GLSSPVTESFHRGEC

IMGT domain description

V-KAPPA

IGKY gene and allele name

IGKW1-13%02 (85.26%)

IGK] gene and allele name

IGKI4*01 (63.64% ) , IGKI4*02 {53.64%)

20 representation

" de Perles or Collier de Perles on 2 layers

V-DOMAIN

CDR-IMGT lengths

[6.3.9]

Sheet composition

[ABDE][CC"C'Fa]

[ CIR1 1 [ coEz ]

KDS

YR KPGS PR LLIYDASSLES GV PSEFSGEGEGTEFTLTISTLRFEDFATYYCOD

TYSLSSTLT

RILQLTQSPS5LSASVGDRI TI TCRA! YRQKPGSPPQLLIY SLESGVP.SRF5G5G. . SGTEFTLT
CDR3
ISTLRPEDFATYYC! i GGTEVIDVE
IMGT domain description C-KAPPA
IGKC gene and allele name IGKC*01 (98.13%) nment details
ChainID || 1usk_C
IMGT_ chaln Peptide
description
Chain
amino acid |[LELDKWASL
sequence
|
|
||

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




http://imgt.cines.fr

Reqion identification and delimitatio

[ IGHY 1
RITLEESGPPLVEPTQTLTLTCSFSGFSLSDFGVEYEHIRQPPGEALEWLAT I YSDDDERYSPSIN TRLTI TEDTS KENQ VW LVMTRYS PV

i D G e e [ I
DTATYFCAHREGPTTLFGVPI ARGPVNAMDVH GQGI TVTI SSTSTEGPSVFPLAPCS K5 TAGGTAR LGCLYEDYFPE PUTVSWN S GALTS
HEs ]

GSVHTFPA L S S G LY S LSS VTV PSS S LT TY TCHM VMHEPSHN TE VY DERVE PES

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




2,3 3

http://imgt.cines.fr

|dentification of the IMGT gene and the
IMGT closest allele(s

IGHV gene and

allele name [GHV2-5*05 (85.00%), IGHV2-5*06 (B5.00%), Alignment details

IGH] gene and
allele name

IGHIE6*01 (83.33%), IGHI6*02 (83.33%), Alignment details

IGHG3*D1 (97.94%), IGHG3*03 (97.94%), IGHG3*04 (97.94%), IGHG3*05 (97.94%),

IGHC gene and IGHG3*D6 (97.94%), IGHG3*07 (97.94%), IGHG3*08 (07.94%), IGHG3*09 (97.94%),

allele Do IGHG3*10 (97.94%), IGHG3*11 (97.94%), I[GHG3*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

2,3 3 )

http://imgt.cines.fr

Description of domains

IMGT domain
description

CDR-IMGT lengths

CDR-IMGT lengths

Gaps according to IMGi
A numbering

RITLEESGP.PLVEPTQTLTLTCSFSGFSLSDFG/G. . VGHIRQPPGEALEWLAI I VS ODDE., . .RYSPSIN . TRLTI TEDTS ENQVVLY
[ COR3 ]
MTRYVSPVDTATYFCAHRRGPTTLFGVPI ARGPVNAMDIVWGEIGI TVTI

IMGT domain
| description \ 2ol

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) Muds
Chain and dormains of 1duy. %‘mﬂ Information
. . . . ics syslem®
IMGT molecule name IMGT_ _ Chain IMGT_ ch_aln Domain IMGT_ dqmaln . |
description D description number description  http://imgt.cinds.fr
CAMPATH-1H, alemtuzumab, FAB-GANMMA- .
MABCAMPATHE 1_KAPPA feel H VAL (1] vH
2] CH1
leel | L-KAPPA [O1] Wl APPA,
2] C-KAPPA,
CDS2 (synthetic peptide) Peptide lcel P Peptide
MNumber of residues Atom contact bypes
Linit 1 Linit 2 REOVE

CONGACS Total From 1 From 2 Total Polar Hydrogen
Comain  Chain| | Domain Chain

DomPalr  VH leel H CHI leel H 19 17 8 9 125 9 1
DomPalr WVACAPPA 1cel | 63 45 24 21 532 61 ¥)
DomPalr (Ligand) 1cel P 25 19 12 7 216 40 9
ComPair CH1 leel H WH lcel H 19 17 9 8 125 9 1
DomPair CHAPPA 1cel L 68 358 Jits: 30 498 40 v)
LomPair  V-KAPPA 1cel | VH lcel H 63 45 21 24 532 601 &)
DarmPair CHAPPA 1cel L 18 18 8 10 137 19 2
ComPair (Ligand) 1lcel P 16 14 7 ;171 37 o
ComPair  C-KAPPA 1cel | CHI lcel H 68 5B 30 28 498 40 6
LomPair VAHCAPPA 1cel | 18 18 10 g 137 19 2

b

Kaas Q. et al.



IMGT/3Dstructure-DB Domain pair contacts

™, Caomain Chain " Comain Chiair
ontacts o VH 1cei H| "™ |(Ligand) 1ce1_p

Atom contact types Atom comtact categories

] Mon covalent ] Covalent [ (BB) Backbore/backbore
Polar O Disulfide O (S5) Side chain/side chain
Hydrogen bond O (BS) Backbone/side chain
O Mon polar [ (5B) Side chain/backbore
Chechk_all Check_all
Uncheck all Unicheck. all

Summary:
Bocldig| MNumber of residues Atom contact types
contacts
Total From 1 From 2 Total Polar Hydrogen
25 19 12 7 216 40 9

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

Order Order

IMGT IMGT
MNum

Num
o O - > =
cce N - - As -
zor [N -c- s~ o

Residue Domain Chain

Residue Domain Chain

Atom contacts

Total Polar Hydrogen

4 0
13
14 2

Information
syslemE

Tics

http://imgt.cine§.fr

Kaas Q. et al.



IMGT
Num

<o [ -
<o N -
<cc N -

Residue Domain Chain

R@P 55 FHE F WH leel H R@P
R@P 55 PHE F WH leel H R@P
R@P 55 FHE F WH leel H RE@P

2 ST FRGH R AR AESii e
2o ST ARG [ VAR Heeii v
2o |G VST R R eSii e
R@P 66 Gl E WM leel H R@P
2 [ GO N S NS
2o N GO N S NS
2 S ST N S
2o [ N 5 N
g | [ | g
2 N N 0 S NS
2o [N S [ NS
2 [ N O ES]
2 S S S
2 | S S EES -
2o | N S -
g | [ | - g
2 | N S
ey | [ | - g
2o S G S

IMGT
NUm

e L N L L e o L e [N SO N T oo TR o e R (R o e L 6 o o

Residue Domain Chain

THR
ALA
RSP
SER
ALA
ASE
ALA
RSP
RSP
ALA
THR.
SER
ALA
GLY
THR
GLY
THR.
SER
GLY
SER
SER
THR
SER
SER
SER

oW omn 4 oo w4 004 m w4 r OO0 F D WU O & 4

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

Total Polar Hydrogen

4
13
14

)
16

20

11

13

24
21

11

LR W W W

O O N O = o= N O &2 N =~ O N N O N G W o @ O N = O

o o 0O O QO = O = O 0O 0O 2O 0O 9O = O = = N O O O N O O

|3

http://imgt.cines.fr

W

Kaas Q. et al



I:I'ﬂ

Summary: M
Recidue  MNumber of resicues Atom contact types %E
contacts Total From 1 From 2 Total Polar Hydrogen http://img}.cines.fr

6 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

IEIEFE Residue Domain Chain IEE; Residue Domain Chain Total Polar Hydrogen
R@P | EEEE SER S lcel P 1 0 0
ged | | | | EEEEEEEETOE lcelP 21 O 0
rap (SO SR R ARARRR el cae 3 R S lcel P 3 2 0
e [ || | EeE SER S icelP 20 4 1
el [ | [ | EEEE PRO P lcel P 12 2 0
el | | | | EEEEECE lcel P 14 3 1
cee [ 2o 5 rrO P leel P 12 1 0
gl [ || | EeEE SER S icel_p 12 3 0
gl [ | [ | EEEE SER S lcel P 1 2 0
el | | | | EEEEECE lcel P 18 3 1
gesl [ | | | EE T lcel P 2 0
gl [ || | EeEE ASP D icel_p 6 2 0 1
rer [ - THR T lcel P 1 0
rer [ -« = S lcel P 9 4 1
gesl [ | [ [ EeEECCE lcelP 20 6 1
gl [ | | | EEA T icel P 7 2 0 Kaas Q. |et al




Contacts of V-KAPPA 1cz8_X with

Domain Chain Domain  Chain
(Ligand) 1cz8_V

Atom contact bypes Atom contact categories

O Mon covalent O Cowvalent O (BB) Backbone/backbone
Polar O Disulfide O (55) Side chain/side chain
Hydrogen bond O (BS) Backbone/side chain
O MNon polar [ (SB) Side chain/backbone
Checl: all Check_all
Uncheck all Uncheck all
Summary:
Residye  Mumber of residues Atom contact types
tacts
Contae Total From 1 From 2 Total Polar Hydrogen
6 7 5 2 39 5 0

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

Order Order

IMGT IMGT
Num

Num
co | - <
cce | O ] - 7+ o
ed | | | | EcEAch
™ T ([ | e
<co R O R - -~ + =
<co | -~ 7+ =

Residue Domain Chain

Residue Domain Chain

@) e | 28 e e

Lz 1
lezs W 4
1cz8_ W 1
IWEaiE 4
1cz8_V 7
lcz8_V 22

Atom contacts

Total Polar Hydrogen

i = T == R o B ]
= NEE B G ) =

I:I'ﬂ

M
e

Tics

http://ilngt.cines.fr

Information
syslemE

Kaas @} et al




IMGT Collier de Perles : Homo sapiens (Human) IGHY _1 V-DOMAIN from 2F5 (PDB: 1ugk_B)

N}:m
Gl
Tics

http://imgt.cines.fr

CDR-IMGT lengths [10.7.24]

5 2 I T I S R A

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



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

¥ Collier de perles - Netscape JS;E:::;L“
Fichier Edition  Afficher  Aller  Communicator  fide
7| 7 Sinets A Advesse:[ar3digh cnis.fi/cgibin/colier_perles2F.cai7domcade=1HZHHDO0kname=E1 25CDF 1 =B4CD A 2=84L D 3=204species=HUMEN =] @5ll" Infos connexes I http://imgt.cines.fr
pliiiiii g i
=]
Collier de Perles : HUMAN I[GHY V-DOMAIN from B12 [PDE: 1hzh_H)]
[2.8.20]
s
D
D NXF
D Jis S Vv
1 S —
Y Q /
Y P
M Q G G s5(N A
D L V) 25| S| a9 | TY ss| W E
v R A H A G U F
W ie (Q A Q) +1 M D ]
G C| ==(C V) =(M T
K G Y =S R E F
G) A _(Y) (V) _AQ L T
T E V K A Q Vv Q
T vV A V) o+ P GY =(R D
W K T =S L
| K D A R
V) (P A G S
S
=2
=l
[ (== | |Document : chargé = T R 2|

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



Number of H bonds with the ligand

Total VH V-KAPPA
cetuximab 6 5 1 http://imgt.cines.fr
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
trastuzumab [8.8.13] 55R 111G
pertuzumab [8.8.12] 36D 37Y 57N 58P 59N 110P 114Y
V-KAPPA
cetuximab 6.3.9] 114W
alemtuzumab [6.3.9] 107H 114R 116R
bevacizumab [6.3.9]
trastuzumab  [6.3.9] 36N 108Y 114T
pertuzumab  [6.3.9] Magdelaine-Beuzelin C. et al. Crit. Rev. Oncol. Hemat. 2007




Structural domains

IG and TR M HC http://imgt.cines.fr
V-DOMAIN C-DOMAIN G-DOMAINS




*0/5 _ Mo

Gene

Tics
http://imgt.cines.fr

C1 M1E
C2 W --

C3 W2Q
C4 W 3Y
C5 NH4K)
Co6 S5F
C7 --

C8 --

C9 HOoY
C10 7S
C11 8V

H2-K1*01
(code 1jtr)
8 residue peptide
Kaas and Lefranc In Silico Biology 2005



*%

http://imgt.cines.fr

C1 Mm1E (©) (F) ® R @) 90
cC2 W -- @'@e@@. . NONO N HIO
R BN »
C5 W4K)

c6 oF | G-ALPHA1
C7 --

C8 --

CO MmoBY
C10 7S
C11 8V

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

G-ALPHAZ2

88 84 80 77 73 70

55 (M) 50

Dy W
()

O

92 6&)

o
[D3 o{’

61

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



http://imgt.cines.fr

V-DOMAIN (IG,TR) C-DOMAIN (IG,TR) G-DOMAIN (MHC)

41&3 41&3 483
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)



5 (le4k)

http://imgt.cines.fr

IGHG1
(FC-GAMMAL1)
CH2
C-DOMAIN
FCGR3B
[D2]
C-LIKE-
DOMAIN

[D1] C-LIKE-DOMAIN
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