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IMGT/3Dstructure-DB

Card

L_)_ o ’!‘& Entycada| | [Search|
IMGT/3Dstructure-DB card for:  1n0X L al o e IMGT/3Dstructure-DB

provides the closest genes

IMGT molecule name IMGT receptor type | IMGT receptor description | Ligand(s) CC | Chain ID

IG FAB-GAMMA-1_KAPPA H it H [1n0x H 1nOx L
b12 neutralizing mAb, anti-gp120 [HIV-1] = omo sapiens (Human) S [1n0x_H 1n0x L] and alleles that are
IG FAB-GAMMA-1_KAPPA Homo sapiens (Human) [In0x K 1n0x M]
Protein B2 1 sentide | SYthetic (Synthetic) [1n0x R] expressed in the amino acid
Protein - pep Synthetic (Synthetic) [1n0x P]
Experimental technique  X-ray diffraction Resolution (in angstrom)  1.80 PDE release date  13-APR-04 sequences Of the 3D

structures, by aligning these

Chain Contact
details analysis

3D visualization Renumbered IMGT numbering
IJmol or QuickPDEB IMGT file = comparison =

Printable
card

sequences with the IMGT

Chain details

domain reference directory.

For the IMGT Residue@Position card of a given residue, click on its letter in a sequence.
Differences with the closest IMGT allele sequence are in orange.

Chain details of b12 neutralizing mAb, anti-gp120 [HIV-1], IG, FAB-GAMMA-1_KAPPA Homo sapiens (Human) [1n0x_H,1n0x_L]

Chain ID 1n0x_H . . .
pra—— * Chain and domain details
IMGT chain CHERR o o
description =WH (1-127) [D1] + CH1 (128-219) [D2] contact ana|y5|s
VH (1-127) [D1]
QVOLVOSGAEVEKPGASVEVSCOASGYRFENEY T HAVRQAPGQR-ENMGNT NF Y NGNE EFSAKFQURVTET ADTSANT AYMELFSLRSAD ° H
]N-AND-D-REGIO[ J-REGION 11 CH1 (128-219) Paratope and epltope

Chain TAVYYCARVGPY SWDDSPQDNYYMDVWGK GT TV VSSASTKGPSVFPLAPSSKSTSGGTAAL GELVKDYFPEPVTVSNNSGALT SGVHTF
sequence [ [)2] ] °

3D visualization

PAVLOSSGLYSLSSYVTVPSSSLGTOTY ICNYNHKPSNTKVDKKYEPKSC

Seguence in FASTA format  Sequence in IMGT format

T Renumbered files

description S ) 19T

IMGT gene and
allele name

IGHW1-3*01 (79.60%Human) Alignment details

Numbering comparison

IMGT gene and
allele name

.
References and links
2D representation | IMGT Collier de Perles or IMGT Collier de Perles on 2 layers

IGHJE*03 (93.80% }{Human) Alignment details




IMGT/3Dstructure-DB

IMGT Colliers de Perles

2D representations of V, C and G domains

based on the IMGT unique numbering CORAIMGT

- delimitation of the framework (FR-IMGT)
and complementarity determining region
(CDR-IMGT) is standardized

- CDR-IMGT lengths are crucial
information which characterize variable
regions

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

IGHV, VH domain, one layer
118 J-PHE, J-TRP CDR-IMGT lengths [8.8.13]



IMGT/3Dstructure-DB

Contact analysis and IMGT Colliers de Perles

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

Order Order Atom contacts /// CDR1 'IMGT
IMGT . . : IMGT ___. : i ; CDR2-IMGT
Num Residue Domain Chain Num Residue Domain Chain Total Polar Hydrogen CDR3-IMGT ///

R@P R@P 2 THR T 1cel_P 4 V] V]

R@P R@®P 7 ALA A Tcel P 13 1 o

R@P R@P 8 ASP D Tcel P 14 2 2

R@P 55 PHE F VH 1cel_H R@P 6 SERIES 1cel_P 5 V] o

R@P 55 PHE F VH 1cel H R@P 7 ALA A Tcel P 6 o o

R@P 55 PHE F VH lcel_ H R@P 8 ASP D tcel P 1 0 0

R@P |57 ARG R VH icel H R@P 7 ALA A 1cel_P 9 3 2

R@P |51 ARG R VH 1cel_H R@P 8 ASP D flcel P 20 6 1

R@P 61  LYS K VH 1cel H RGP 8 ASP D fleel P 11 2 1 118

R@P 66 GLU E VH 1cel_H R@P 7 ALA A 1cel_P 1 0 V]

R@P R@P 2 THR T Tcel P 13 2 1

R@P R@P 4 SER S fcel P 5 2 0

R@F R@P 7 ALA A lcel P 5 o 0

R@P R@P 1 GLY G 1cel_P 2 1 0

R@P R@P 2 THR T Tcel P 9 2 0

R@F R@F 1 GLY G lcel P 24 4 0

R@P R@P 2 THR T Tcel P 21 5 /]

R@P R@P 3 SER S 1cel P 9 2 1

R@P R@P 1 GLY G Tcel P 1 1 0

R@P R@P 3 SER S 1eel P 11 4 1

R@P R@P 3 SER S fcel P 3 1 0 Gl FT BT Cl El C’T DT C"l

R@P R@P 2 THR T 1cel P 3 o 0 128

R@P R@P 3 SER S 1cel P 7 2 0

R@P R@P 4 SER S 1cel P 4 0 0 .

— car T _—_ 0 IGHV, VH domain, two layers

with Hydrogen bonds

IMGT Colliers de Perles bridge the gaps between linear amino acid CDR-IMGT lengths [8.8.13]
sequences and 3D structures, as illustrated by the display of hydrogen
bonds.



IMGT/Collier-de-Perles

2D graphical representations of protein domains

@ Domain type
@ Number of layers
@ CDR-IMGT color type

@ Background color

Variable (V) |
1

| 1 (RP1IGH,TRB,TRD) |

| 50% Hydrophobic positions -

B

IMGT/Collier-de-Perles tool:
* provides 2D representations of V, C and G type domains
* can be customized
- to display CDR-IMGT according to the IMGT Color menu

- to visualize the amino acids according to their hydropathy,

@ Domain sequence QUTLKESGP. GILQPSQTLSLTCSFSGFSLS . . TYGMGVGWIRQPSGKGLEWLAH - -
TWWD. . .DVKRYNPALK.. SRLTISKDTSGSQVFLKIASVDTSDTATYYCARMGSD volume or IMGT physicochemical classes
YDVWFDYWGOGTLVTVSA
@ Amino acid insertions Position Length Numbering labels
| | |
@ CDR3-IMGT length
@ Your domain title | |
5

BT Cl C'T C"l DT

R R B |



IMGT/DomainGapAlign

Amino acid sequences analysis per domain

Paste your protein seq (s) in EASTA format below

For an antibody V domain sequence, IMGT/DomainGapAlign:

>alemtuzumab_VH

QVOLQESGPGLVRPSQTLSLTCTVSGFTFTDFYMNWVRQPPGRGLEWIGF IRDKAKGYTTEYNPSVKGRVTMLVDTSKNOFSLRLSSVTAADTAVYYCAREG * identifies the closest V domain
mﬁ:EE2‘#23gikzgvsSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVszsGALTsGvHTFPAVLQSSGLYSLSSWTVPSSSLGTQTYIc * creates gaps accor din g to the IMGT uni que numberin g
* delimits FR- and CDR-IMGT
L]

highlights differences with the closest reference

|

Sequence name: alemtuzumab

(7 ] Sequence names must be different ! o
Mave your mouse over the amino acids below the alignment for the characterization of AA changes

Upload a file [ Parcourir... | Reset
@ Closest reference gene and allele(s) from the IMGT V domain directory: Homo sapiens (Human)
Select a domain type v ~|
. V gene and allele Species Domain Smith-Waterman Score V-REGION percentage of identity Overlap Align your sequence with
Select a species i ~[ [F
2 | All species = IGHY4-59°01 Homo sapiens 1 494 73.0 100 s
Displayed alignments «| = i
L —I Loy LT e Gl Jgene and allele Species Domain Smith-Waterman Score percentage of identity Overlap
IGHJ4"01 Homo sapiens 1 94 929 14
‘ Align and IMGT-gap my sequence(s) | IE IGHJ4"02 Homo sapiens 1 94 929 14
IGHJ4"03 Homo sapiens 1 94 929 14
@ Alignment with the closest gene and allele from the IMGT V domain directory: Homo sapiens (Human)
FR1-IMGT CDR1-IMGT FR2-IMGT CDRZ-IMGT FR3-IMGT CDR3-IMGT FR4-IMGT
(1-26) (27-38) (39-55) (56-65) (66-104) (185-117) (118-128)
A B BC C [ che c" D E F FG G
(1-15) (16-26) (27-38) (39-46) (47-55) (56-65) (66-74) (75-84) (85-96) (97-104) (185-117) (118-128)
- > 000> JE——
1 18 15 16 23 26 27 38 3941 46 47 55 56 65 B6 74 75 80 84 85 89 96 97 184 185 11112 117 118 128

[T ool Jovennn [ P P lleeeel Jovennns T [ [ I T | leens T P |
alemtuzumab QVOLQESGP.GLVRP SQTLSLTCTVS GFTF....TDFY MNWVRQPP GRGLEWIGF IRDKAKGYTT EYNPSVK.G RVTMLVDTSK NQFSLRLSSVTA ADTAVYYC AREGHT.AAPFDY WGQGSLVTVSS
IGHV4-59*01 QVQLQESGP.GLVKP SETLSLTCTWS GGSI....SSYY WSWIRQPP GKGLEWIGY IYYS...GST NYNPSLK.S RVTISVDTSK MQFSLKLSSVTA ADTAVYYC AR YFDY WGQGTLVTVSS
FTF TDF MN V R F RDK YT E VvV G ML R P S

(Homo sapiens) R Q

| \/-REGION
IGHI4*01

@ Region(s) and domain(s) identified in your sequence (by comparison with the closest genes and alleles Homo sapiens IGHV4-59*01 and IGHJ4*01)

Sequence without gaps (FASTA format) Download

Download

FDYWGOGSLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLY
KDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQ
TYICNVNHKPSNTKVDKKV

Sequence with gaps (FASTA format)




IMGT/DomainGapAlign

Towards «Potential immunogenicity evaluation»

Comparison with the statistical profiles of the human expressed repertoires is useful to identify potential
immunogenic residues at given positions in chimeric or humanized antibodies or to evaluate immunogenicity
of primate antibodies.
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Conclusion

IMGT/3Dstructure-DB, IMGT Colliers de Perles and the IMGT/DomainGapAlign
tool

1. are widely used by researchers, particularly for antibody engineering and
humanization design

2. allow to precisely define and to easily compare amino acid sequences of the
FR and CDR-IMGT

3. facilitate the identification of potential immunogenic residues at given positions
iIn chimeric or humanized antibodies.

4. Therapeutic applications emphasize the importance of the IMGT/3Dstructure-
DB standardized approach that bridges the gap between sequences and 3D
structures whatever the species.
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IMGT/3Dstructure-DB

IMGT/3Dstructure-DB
provides the closest genes
IMGT molecule name IMGT receptor description | Ligand(s) | Species
b12 neuiralzing mAb, anfi-go120 [HIV-1] [I<] FAB-GAMMA-1_KAPPA Homosapl:ens(Human) I [(1n0x H 1n0x L] and alleles that are
G FAB-GAMMA-1_KAPPA Homo sapiens (Human) J [1n0x K 1n0x M]
Protein 821 peptce | Shetc (Synthetc) [N rin0x R expressed in the amino acid
Protein -1 pep Synthetic (Synthetic) J 1n0x P]
Experimental technique  X-ray diffraction Resolution (in angstrom)  1.80 PDB release date  13-APR-04 sequences of the 3D
structures, by aligning these
Contact Paratope and 3D visualization Renumbered IMGT numbering Printable
| | | analysis | | epitope | JImol or QuickPDB | IMGT file | | comparison [ | | | card | sequences with the IMGT

domain reference directory.
For the IMGT Residue@Pos ition card of a given residue, click on its letter in a sequence.
Diftrances with the closast IMGT allsle sedance are i orange

AMMA-1_KAPPA Homo sapiens (Human) [1n0x_H, 1n0

ChamiD | 1nox_h B R .
Chain ength | 230 * Chain and domain details
VH.CH1
IMGT chain a
.
descriplion | _ i (1-127) D11+ CH1 (126-218) D2] Contact anaIVSIS
[ WH (1-127) [D1]
QUQLVOSGAEVKKPGASVKVSC ASGY A I/ THAVROAPGORFENMGNINF /NGN EFS-KFQDRVTFT ADTSA! TAYMELASLRS D . i
1N- AND-D-REGIO| J-REGION 10 CHL (128-219) Paratope and epltope
Chain TAVYYCARVGPY SNDDSPODNYYHDVNGKGTT VI VSSASTKGPSVFPLAPSSKSTSGE AL GCL VKDYFPEPYTUSANSGALTSGYHTF
seauence | [07] | * 3D vi lizati
PAVLQSSGLYSLSSVVTVPSSSLATQTYICNVNHKPSNTKVDKKVEPKSC visualization
Sequence in FASTA format Sequence in IMGT format .
WGT domain * Renumbered files
VH (1-127)[D1]
description
e gene N | IGHV1-3"01 (78 60%)(Human) Alignment details . Numbering comparison
IMGT gene and ., 3
IGHJ6"03 (93.80% )(Human) Alignment details .
e ane * References and links
2D representation | IMGT Collier de Perles or IMGT Collier de Perles on 2 layers




IMGT/3Dstructure-DB

IMGT Colliers de Perles

2D representations of V, C and G domains
based on the IMGT unique numbering

- delimitation of the framework (FR-IMGT)
and complementarity determining region
(CDR-IMGT) is standardized

- CDR-IMGT lengths are crucial
information which characterize variable
regions

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

IGHV, VH domain, one | 4
118 J-PHE, J-TRP CDR-IMGT(:::?gTh: F:.s.a1y:§r




IMGT/3Dstructure-DB

Contact analysis and IMGT Colliers de Perles

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

Order Order Atom contacts

'“""f; Residue Domain Chain ":f; Residue Domain Chain Total Polar Hydrogen CDR3-IMGT

R@P R@P2 TR T icelP 4 0 o
rR@P RGP T AA A telP 13 1 o

R@P R@P 8 ASP D 1cel_P 14 2 2

RGP 65 PHE F VH  1cslHR@P 6  SER S tesiP 5 0 o

RGP 65 PHE F VH  fcel HR@P 7  ALA A icsiP 6 0 o

R@P 65 PHE F VH  fcel HR@P 8  ASP D teel P 10 o

rR@P i 7 AA A 1elP 9 3 2

rR@P RGP &8 AP D teelP 20 6 1

RraP (6! 1| RaP 8 ASP D feel P M 2 1 118

RGP 68 G E VH  fcel HR@P 7  ALA A teel P 10 o

rR@P R@P 2 THR T 1elP 13 2 1

R@P R@P 4 SER S 1cel_P 5 2 0

rR@P RGP T AA A tsiP 5 0 o

R@P RGP 1 GLY G telP 2 1 o

R@P RGP 2 THR T telP 9 2 o

R@P RGP 1 GLY G el P 24 4 o

rR@P R@P 2 THR T iesiP 21 s o

rR@P R@P 3  SER S telP 8 2 1

R@P RGP 1 GLY © teel_P 11 o

rR@P R@P 3 SER S el P 1M 4 1

R@P R@P 3 SER S 1cel_P 3 1 0 Gl FT BI Cl El C'T
rR@P R@P 2 THR T fsiP 3 0 o 128

R@P R@P 3  SER S telP 7 2 o

o . =l oD G IGHV, VH domain, two layers

with Hydrogen bonds

IMGT Colliers de Perles bridge the gaps between linear amino acid CDR-IMGT lengths [8.8.13] 5
sequences and 3D structures, as illustrated by the display of hydrogen

bonds.



IMGT/Collier-de-Perles

2D graphical representations of protein domains

@ Domain type

@ Number of layers

@ CDR-IMGT color type
@ Background color

@ Domain sequence

@ Amino acid insertions

@ CDR3-IMGT length

@ Your domain title

W
Ll

PLIGH,TRE,;

50% Hydrophobic positions =l

QUTLKESGP. GILQPSQTLSLTCSFSGFSLS. . TYGMGYGWIRQPSGKGLEWLAH
TWWD. . . DVKRYNPALK. SRLTISKDTSGSQUFLKIASVDTSDTATYYCARMGSD
\YDVWFDYWGQGTLVTVSA

Postion Length Numbering labels.

3

1

|
IMGT/Collier-de-Perles tool:
* provides 2D representations of V, C and G type domains
* can be customized
- to display CDR-IMGT according to the IMGT Color menu
- to visualize the amino acids according to their hydropathy,
volume or IMGT physicochemical classes




IMGT/DomainGapAlign

Amino acid sequences analysis per domain

Paste your protein sequence(s) in FASTA format below

For an antibody V domain slequence, IMGT/DomainGapAlign:
T VDTSKNQFSLRLSSVTAADTAVYYCAREG « identifies the closest V domain

GCL PEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVWTVPSSSLGTQTYIC . cl‘eates gaps accordil‘lg lO the IMGT unique numbering

* delimits FR- and CDR-IMGT

* highlights differences with the closest reference

[>alentuzumab_VH
QVQLOESGPGLVRPSQTLSLTCTVSGFT

[NVNHKPSNTKVDKKVE

Sequence name:

@ vove your acids

O sequence names must be different !

Upload a file I Parcourir.. | Reset

@ Closest reference gene and allele(s) from the INGT V/ domain directory: Homo sapiens (Human)

Selectadomaintype [y ]
} ) . v dallele  Species Domain  Smith-Waterman Score V-REGION percentage of identity Overlap ~ Align your sequence with
Sclect a specles Al species =] IGHVA5001  Homo sapiens 1 730 100 o
Displayed alignments 1 .| v
S 1 x| ¥/ ospay MGT Coters ce Peres Jgeneandallele ~ Species. Domain  Smith-Waterman Score Overlap
1GHJ4°01 Homo sapiens 1 % 29 14
- 1GHJ4"02 Homo sapiens 1 % 29 14
Align and IMGT-gap my sequence(s) || CI e
| AT ot e | ) 1GHJ403 Homo sapiens 1 % 29 14
@ Alignment with the closest gene and allele from the IMGT V domain directory: Homo sapiens (Human)
FRL-TMGT CoRL-THGT FR-IHGT  CORZ-TMGT FRS-THGT CORS-IMGT  FR4-THGT
(1-26) (27-38) (39-55) (56-65) (66-104) (105-117)  (118-128)
A B 8C c 3 co o o 3 F 76 G
(1-15) (16-26)  (27-38)  (39-46) (47-55) (56-65)  (66-74) (75-84)  (85-96)  (97-104) (105-117)  (118-128)
1 1 1516 232627 383941 4647 5556 6566 7475 80848 8 9597 104105 11112 117 118 128

Ll e 1. L Ry B Rt Prr I PEr EEPTERy B FEPREN Ileenes Heeoel 1. el
DFY MNWVRQPP GRGLEWIGF IRDKAKGYTT EYNPSVK.G RVTMLVDTSK NQFSLRLSSVTA ADTAVYYC AREGHT.AAPFDY WGQGSLVTVSS
SSYY WSWIRQPP GKGLEWIGY IYYS...GST NYNPSLK.S RVTISVDTSK NQFSLKLSSVTA ADTAVYYC AR YFDY WGQGTLVTVSS
TOF BNV R P s

I [ I—N—1

[ Fooel eenens Lol ]
alemtuzumab QVQLQESGP.GLVRP SQTLSLTCTVS GFTF.
IGHV4-59'01 QVQLQESGP.GLVKP SETLSLTCTVS GGSI.

R Q FTF

(Homo sapiens)

I6H34%e1

@ Region(s) and domain(s) identified in your sequence (by comparison with the closest genes and alleles Homo sapiens IGHV4-59*01 and IGHJ401)

FOTWOGGSLVTVSEA ‘Sequence without aaps (FASTA formai)
\STKGPSVFPLAPSSKSTSGGTAALGCLV Sequence without (FASTA format) [¥] Download

KDYFPEPVTVSHNSGALTSGVHTFPAVLQSSGLYSLSSVTVPSSSLGTQ ‘Sequence with FASTA format) ) Download
TYICNVNHKPSNTKVDKKV




IMGT/DomainGapAlign

Towards «Potential immunogenicity evaluation»

Comparison with the statistical profiles of the human expressed repertoires is useful to identify potential
immunogenic residues at given positions in chimeric or humanized antibodies or to evaluate immunogenicity
of primate antibodies.

&

F) (T) (K
T) () () (¥
F) (F) (R) (T
39(’? 55(":) 65(? AA that are different compared
®» N @ O 0 to the closest germline V and J
) 41@ ONOL W] genes and alleles
© v W ¢ @
M ® ENG @ (e.g. for alemtuzumab: 11 AA in
o

L @ @~V G CDRI- and CDR2-IMGT and 14
(® ¢ R” @0 AA in the FR-IMGT, compared to
Ok g=a Homo sapiens IGHV4-59%01)
O, V)
Q  alemtuzumab_VH (M)
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Feteb ool o s ey, ‘

Collier de Perles on one layer



Conclusion

IMGT/3Dstructure-DB, IMGT Colliers de Perles and the IMGT/DomainGapAlign
tool

1. are widely used by researchers, particularly for antibody engineering and
humanization design

2. allow to precisely define and to easily compare amino acid sequences of the
FR and CDR-IMGT

3. facilitate the identification of potential immunogenic residues at given positions
in chimeric or humanized antibodies.

4. Therapeutic applications emphasize the importance of the IMGT/3Dstructure-
DB standardized approach that bridges the gap between sequences and 3D
structures whatever the species.
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