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IMGT® domain: the adaptive immune response
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Spacefill 3D representation of an IgG g
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S HINGE-REGION
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VH: V-DOMAIN of the immunoglobulin heavy chain

VL: V-DOMAIN of the imemunoglobulin light chain

CHI, CH2, CH3: C-DOMAIN of the imtrnoglobulin heavy chain
CL: C-DOMATN of the iremuanoglobulin ight chain

 VH corresponds to the V-D-J-REGION (in green (V), orange (DI}) of the heavy chain,
e VL corresponds to the V-J-REGION (in green (V) and yellow (1) of the light chain
. - 1

The Immunoglobulin FactsBook, 2001



Structural domains G
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Immunoglobulin (IG) T cell receptor (TR)  wpimences
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The Immunoglobulin FactsBook, 2001
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Immunoglobulin (IG) synthesis Yy
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Immunoglobulin (IG) synthesis
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/ Sequences
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(150 vertebrate species) Information
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IMGT-ONTOLOGY seven axioms:

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

IDENTIFICATION

/

CLASSIFICATION

DESCRIPTION

N

OBTENTION

ORIENTATION

LOCALIZATION

NUMEROTATION

Giudicelli and Lefranc, Bioinformatics 1999



group

is a member of
an instance of

locus

subgroup

is a member of
an instance of

gene J

is a variant of
an instance of

allele

is ordered in
an instance of

« Concepts »

IGLV human IGL
1 (22911.2)

is a member of

IGLV2

is ordered in

is a member of

IGLV2-11

1

is a variant | of

IGLV2-11*02

« Instances »

http://imgt.cines.fr



Information
systenrE

Gene
Tics

I]'I:'I
M uno

V,D,Jand C

|G and TR genes

http://imgt.cines.fr

200 kb

So-E
L-5a-C]1)
ag-2
i’
L-29-C)1)
z- 2501110
F-25-111)
891
6a-1
0Lz
LiE
ZiE
£iE
L2
L-#2-C11)
GiE
0iE
L-g2-C10)
Lt
8
L-22-C11)
G2
03+
La-f

|

o

Homo sapiens

e

Q-
r.mqém
a1}

L )
- FEHl

[R-Ii Y

c-29-( 10

=}
oL
g1
e
L=t
&

it
L)
055
155
[RR=2 A1)
FA=a
£5C
[0 ])]
5
S5t
854
i5E
851
65t
08
FRED
Fuf=e
L-Zadln)
£
o

IGH locus on
chromosome 14
at 14932.33

400 kb

ZT-E
FzZA
ETE

el

GEE
L5z
97z
L9z
z-azdIn
Fidyd
8T
LEzI0
GE-E
0
Loed)
Z-0EE
LEF
L-Ledin
TEE
£EET
L-Egdl
T-EEE
FE v
[
GEE
0g-g
LEE
gEE
L2
G5+
-1
L0t
Leg

600 kb

5T
[R= 111N
-5t

o=
L8

-z

gl
6
OL-g
LEE
[RREA])]
EARH
ELE

L2140
FLoL

S

uifijog

uibijo
e [R=TR ]}
aL-g
L)
il
LS
TR

Gl-2

0z-&
[Rrat]l]

L&

200 kb

£e-£4

L i ﬂw||

L)
o
=
=
=
-—

B0

Enhancer
45

o

rot

Lk |



% IMGT Marie-Paule page: IMGT repertoire - Netscape
Fichier Edtion  Afficher  &ller  Communicator  Aide

Locus representation: Human T(GT

| »

Human IGL A

e to IMGT/GENE-DB

Im

WELCOME'! M
uno

2 THE GE‘JIE

IG and TR: 1538 genes and 2523 alleles (huméﬁ&%use)

5 —H
IMTERMATIOMAL . Information
¢l o IMMUNOGENETICS 1CS system®
1 0N
= 4 IMNESEMATION 3YSTERE
4+
hitp:/fimgt.cines fr
i 0 o T oo T3 T T T e PN | |
W = e = ST WL L -\_auln—' F- . .
BC HA{ 1 I—D-l—!-“—l-ll-l;l-l —] h GO0 kb
= = S %ok 4
- - R B F Sk @moewol
(] (=] LY o O of o Sioeia=n ol
in ] [ o I I o] m add o @
— { —{H1—i i —HH—HHHHHT- 500 kb
] Telomeric
Al Endgne 2n cuEo o | 200 ~ @ww oo« LCOLUSTER
I N =T B L e s T ™ oot R e e 1234567
O TH T O HIE —iH—OT—ERR L HE—e— 3 1050 kb
- : L Enhancer
4 - Y

|_|=1IP=| |Dncument:charge E| ajﬁ. i ;1'5' - i




CLASSIFICATION axiom

* The IMGT-ONTOLOGY main concepts of classification
include ‘group’, ‘'subgroup’, ‘gene’, ‘allele’.

http://imgt.cines.fr

* They allowed to set up the nomenclature for IG and TR
genes (V, D, J, C genes).

* IMGT gene names were approved by HGNC in 1999 and
entered in GDB, LocusLink and Entrez Gene (NCBI).

* IMGT/GENE-DB is the international reference database for
|G and TR genes (direct links from Entrez Gene NCBI).

* WHO-IUIS/IMGT 2007 report (Dev. Comp. Immunol.,
Immunogenetics).



http://imgt.cines.fr

PROTOTYPE for a V-GENE

V-GENE
| L-PART1 V-EXON |
1 [ 1
5°'UTR L FR1-IMGT .lF.RZ-IMGT . FR3-IMGT 3 'UTR
C W c%
|
DONOR-SPLICE V-REGION
Label 1 Label 2 Relations entre Labels
V-GENE V-EXON I | | 1
FR3-IMGT CDR3-IMGT : | '
L-PART1 DONOR-SPLICE . — .
V-REGION FR1-IMGT | , |

V-REGION CDR3-IMGT [ . |




IMGT/LIGM-DB Yo

Z0——-T—-0V$00LVMO

T[(‘s i;[.:::g.-n
¥ IMGT,/LIGM-DB Consultation module ¥3 - Mozilla Firefox http'//imgi%’%-#l
File Edit Wiew Go  Bookmarks Tools  Help @
FH Eevy Location/Cualifiers LI
FH
FT | L-V-D-J-C-SEQUENCE| <1..375> 114,673 sequences from 210 species
FT fpartial
FT ddibb xref="taxon:960a"
FT ,-“cell_tgrpe="B—r_:Ell hvbridoma ZF7"™
FT ,-“II-IGT_nDte="autDrnaticallgr annotated with INGT tools"
FT Jorganism="Homo sSapiens'
FT W—=D—-J-REGION 1..375
FT Jtranslation="0VHLVESGGAVFHF GRS LRELIRLASGF TFSSTGEMHIWROQLP
FT AEGLEWMY AV IWNYDGINEY YA DA VEGRF TIZRDNSFN TLYLOMMNILEAED TAVWYYC
FT AKHYVTIAAAGRERGAGHDVINGOGTTWTWIS™
FT W—REGICHN 1..296
FT fallele="IGHVWI3-33+%01, putatiwve’
FT Sgene="IGHVT3I-33"
FT /CDR_length="[5.5.18]"
FT Iputative_limit="3' =ide'r
FT Jtranslation="0VHLVESGGAVFHFGRILRLIRLASGF TFSSTGMHWWVROQLP bz
FT AEGLEWMY AV IWNYDGENEY YA DA VEGRF TIZRDNSFNTLYLOMMNIELEAED TAVWYYC
FT LE'T
FT FR1-THMGT 1..75
FT IAA_IHGT="1 to 26, Abh 10 i= mizsing™
FT ftranslation="0VHLVESGGAVFHPGRSLRLIRLLS
FT | CDR1-IMGT 76..99 IMGT-ONTOLOGY
FT IAA_IHGT="27 to 34frf
FT seransiacion=rorrssrer 277 IMGT labels for sequences
FT FRZ—-TIMGT 100..150
FT sa_mmer=r3s o ss* 285 IMGT labels for 3D structures
FT ftranslation="MHWVEQLP AKGLEIN ALV ™
FT CONZIERVED-TEP 106. .10
FT CDREZ-INGT 151..174
FT /LL_TNGT="S6 to 63" SO (Sequence ontology):
FT Stranslation="IWYDGIME"
FT | FR3-IMGT 175..288 67 |MGT |abe|s
FT IAA_IHGT="EE to 104, Ad V3 iz missing™
FT ftranslation="¥¥YADSVEGRFTIZRDNIENTLYLOMNSLEAED TAWVYYVC™




DESCRIPTION axiom

* The IMGT-ONTOLOGY concepts of description comprise
the standardized IMGT labels and relations.

* They have allowed to describe the IG, TR and MHC
sequences and 3D structures, whatever the receptor type,
the chain type, or the species.

* They are particularly useful to describe IG, TR, and MHC
and their complexes (IG/antigen, TR/pMHC).

* ltis possible to query the IMGT® databases (IMGT/LIGM-
DB for sequences, IMGT/3Dstructure-DB for 3D structures)
with IMGT labels.

* Sequence Ontology (SO) includes IMGT labels.
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Lefranc et al. Dev. Comp. Immunol. 27, 55-77 (2003)



IMGT Collier de Perles on two layers

CDR-IMGT lengths
[8.10.12]
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ﬂ Internet
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Lefranc et al. Dev. Comp. Immunol. 27, 55-77 (2003)



IMGT Web resources: 10 000 pages HTML
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The eleven IMGT amino acid classes My
N " " " T'u.‘s systerm®
according to the physicochemical properties
“olume' classes ‘Hydropathy' classes
in A Hydrophobic Meutral Hydrophilic
Yery large 184-228 F Wy b
Large 162-17 4 | L Il k. R
hedium 138-154 K E Q]
Small 108-117 C F T D [
Yery small B0-90 A, (5 =
= = = L
Aliphatic = = Basic =2 =
] = =y T
T
| | | | |
Lncharged Charged LIncharged
| |
Monpolar Falar

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



IMGT Collier de Perles amino acid profile

. http://imgt.cines.fr

CDR-IMGT lengths
[8.10.12]

W

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



Towards «Potential immunogenicity evaluation » M

http://imgt.cines.fr

Comparison with human germline genes:

* Percentage of identity of the V-REGION

* Percentage of identity of the 4 FR-IMGT
(91 VH positions, 89 V-KAPPA positions)

*  Number of amino acids with IMGT class change in the 4 FR-IMGT
(‘class’ refers to the 11 IMGT physicochemical properties aa classes)

alemtuzumab  IGHV4-59*01 (73 %) 84.61 % (77/91) 2/91
IGKV1-33*01 (86.32 %)  97.75 % (87/89) 1/89

bevacizumab  IGHV7-4-1*02 (72.40 %)  74.72 % (68/91) 1/91
IGKV1-33*01 (87.40 %)  92.13 % (82/89) 2/89

trastuzumab IGHV3-66*01 (81.63%)  90.10 % (82/91) 0/91
IGKV1-39*01 (86.32 %)  93.25 % (83/89) 1/89

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



NUMEROTATION axiom

http://imgt.cines.fr

The IMGT-ONTOLOGY concepts of numerotation include
IMGT unique numbering and IMGT Collier de Perles for V-

DOMAIN (IG and TR).

They have been extended to the C-DOMAIN (IG and TR)
and G-DOMAIN (MHC).

They have allowed to bridge the gap between sequences
and 3D structures in IMGT/3Dstructure-DB.

They are used for mutations, polymorphisms, CDR-IMGT
lengths, contact analysis, potential immmunogenicity
evaluation and paratope definition.

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



IMGT/V-QUEST: analysis of IG and TR sequences

WELCOME ! [m
to the INMGT/V-QUEST Search page Mus6

Geéne .
THE T ) [ni-nrmatmn
INTEEMNATIONAT. 1CS system®
AT OGENETTC S
INFOEMATION Y STERME

http://ungt. cines. fr

Citing IMGT/V-QUEST: Gudicelh, V. et al. INucl Acids Ees. 2004, 32, W4355-440 PMID: 15215425 |

B=7 You are m the new IMGT/V-QUEST, upgraded for multiple sequences and with new functionalities. N

Analyse vour Immunoglobulin nucleotide sequences

¥  Human B Teleostei
B Ilouse - Atlantic cod
- Channel catfish
- Bambow trout
B Chondrichthyes B Sheep

Analvse vour T cell Receptor nucleotide sequences

@  Human @ 1 on-human primates

@ louse




IMGT/V-QUEST: analysis of IG and TR sequences

Analyse vour Immunoglobulin sequences

Your selection: Human

Mué

GL"'I'I.E Information

Ti_('s i;-klul:|2-
http://imgt.cines.fr

Your sequences are compared to the Huoman 1G set from the IMGTA-QUEST reference directory sets AnalySiS by batCheS Of Up tO
50 sequences in a single run

Nucleotide sequences

Enter your sequence(s) in EASTA format (FASTA format is required);

=) Type (or copy/paste) your sequence(s) into the hox helow :

>A¥393054 L
gotggyttttoottghtgotattttaaaayytgtoccaatgtyagytgoage byt gyagt ct gy agyo bt gyt acagocagggo gy
LoCCLyagactoteC Lyt yoayCt et yyat Lyac ottty gattact LAt Jayc Lyt L oo g C ayyo Lo CaygyaayyUac Lyga
gtyygtagyttLoattaagayogaaac i tatyytyyyacaacagyastacyocgogio iyt gaaayyeayat toatcatctogagagacy
attocaasagoatcgootatttgoaaatgaacago ot gyasaccgagyacacagocatatattactgtagtoccgyygyt agrgot tat
taccacgaacactiocagoagytyyyyocogyyocacecatyytcacegioctootoagoobooaccaagyyooocatogyytottoooo ot ggo
aCCCLoCtoCaayayCac o lgyyyyoacayogye e LyyyCigoc Lyt caayyac tact oo

>A¥393055
gotggyttttoottghtgotatttoaaaayytgtocagtgtyagytgoage byt gyagact gyagyayyo ttgat coagoo byggogy
LoCCLyagactotoCtytyoayec Loty Caceyioaytageaac tacat Jaye Lyt oo o C AUt CayyUaagyoyoyga v

() Or give the path access to a local file containing your sequence(s) in FASTA format (FASTA format is required):

Farcourir...

[Start] [ Clear the form

:E'] ® Internet




IMGT/V-QUEST: analysis of IG and TR sequences

Selection of parameters for the results

Displaytype ;| HTRL  + Mb of nucleotides per line in alignment: | B0 v

Information
vt E

3s.fr

) A. Detailed view

1. [¥] Alignrnent for Y-GEME 5. [] Sequence ofthe JUNCTIOM (nt' and 'AA7 11. IMGT Collier de Perles
2. [¥] Alignment for D-GENE 6. [¥] v-REGION alignment according to the IMGT numbering © links to IMGT Collier de Perles
3. [¥] Alignment for J-GEME 7. [¥] ¥-REGION translation © IMGT Callier de Perles (PNG farmat, slow)
4. [¥] Results of IMGThlunctionAnalysis 8. [ v-REGION mutation tahle © no IMGT Callier de Perles
O with full list of eligible D-GEMNES 9. [] »-REGION rrutation statistics
& without list of eliginle D-GEMNES 10. [ ¥-REGION mutation hot spots
12. [] Sequences of v, W-J- ory-D-J- REGION (nt' and 'AA% with gaps in FASTA 13. [] Annotations by IMGTiAutornat

Access to IMGT/PhyloGene for W-REGION {'nt}

(*)B. Synthesis view

1. [¥] Alignment for V-GEMES

2, W-REGION alignment accarding ta the IMGT numbetring
3. [¥] W-REGION translation

4 W-REGIOMN protein display

. Y-REGION protein display fwith colarh

. V-REGION protein display (mutations diplayed)
. V-REGION most frequently occurring Af

. Results of IMGT lunctionAnalysis

L =7 I ) |

Advanced parameters

Selection of IMGT reference directory set F+0ORF+ inframe P hd @ with all alleles O With allele =01 anly

default ¥ |in 3%-REGION

Selection of parameters for IMGT/JunctionAnalysis b i i default « Mumber of accepted mutations:
I lysi Mh of O-GEMES in IGH JUNCTIONS {defaultis 1) 4 default | in D-REGION

default % | in 5-REGION

Mb of nucleotides to exclude in 5' of the V-REGION for the

evaluation ofthe nb of mutations {in results 8 and 9)
More options for Detailed view -

Mhb of nucleotides to add (or exclude) in 3' of the ¥-REGICN for the evaluation of the alignment score (in result 1)

Giudicelli V. et al.



IMGT/V-QUEST: one of the Synthesis view results

Information
T ics system®

J. V-REGION translation

X56368 IGHVS5-31%03
sedql
seql
sedqd
zedqd
seds

sedqo

®563658 IGHVS-51*03
seql
sedqs
sedqs
sedqd
seqh

sedn

Voo

gty cag ct

E
-— -gC

E
-— -gC
z

-gJ- ---

z

I
k

-— -gc

E 3
gag tot

1] 5]
cay tot

&4

gUa ogca ...

W 4
gty aas

T
gya Lac

L]

it

http://imgt.cines.fr

>

Giudicelli V. et al.



IMGT/V-QUEST: advanced parameters

Selection of parameters for the results

Displaytype : | HTML ¥ Nb of nucleotides per line in alignment: | 60

3 A, Detailed view

1. Aligntnent for V-GEMNE 8. [] Sequence of the JUNCTION {nt' and 'Aa7
2, Alignment for D-GEME f. W-REGION alignment accarding ta the IMGT numbering
3. [¥] plignment far J- GEME 7. [¥] ¥-REGION translation
4, Eesults of IMGTilunctionAnalysis 8. [ ¥-REGION rmutation table
2 with full list of eligible D-GEMNES 9. [] V-REGIOM mutation statistics
& without list of eligible D-GEMNEs 10. [] ¥-REGION mutation hot spots

12. [] Sequences of -, ¥-J- or ¥-D-J- REGION (nt' and 'A% with gaps in FASTA
Access to IMGT/PhyloGene forW-REGIOMN (nt?

() B. Synthesis view

11, IMST Sollier de Perles

Mugs

GL‘]IC Information

T'l(-s 1-5--.I|:|:|3-
http://imgt.cines.fr

& links to IMGT Collier de Perles
) IMGT Caollier de Perles (PMG format, slow)

) no IMGT Collier de Perles

13. [] Annotations by IMGTiAutomat

Selection of

1. Alignment for w-GEMES a. W-REGIOMN protein display fwith color) advanced
2 W-REGIOM alignment according to the IMGT numbering A. W-REGIOMN protein display (mutations diplayed) pa ramete rS
3 W-REGIOMN translation T W-REGIOMN most frequently occurring A%
4, W-REEGIOMN protein display 3. Results of IMGTilunclionAnalysis
Advanced parameters
Selection of IMGT reference directory set F+0RF+in frame P v @ wiith all alleles O with allele *01 only
default ¥ |in 3W-REGION
Selection of parameters for IMGTJunctionAnalysis - i i default + Mumber of accepted mutations:
I lys Mh of D-GEMES in IGH JUNCTIONS (defaultis 1) 4 default * |in D-REGION
default % |in 5U-REGION
Mb of nucleotides to exclude in 5' of the Y-REGIOMN for the
] ) ] evaluation ofthe nh of mutations (in results 8 and &) Mh of hucleotides to add (or exclude) in 3' of the V-REGION far the evaluation ofthe alignment scare (in result 13
More options for Detailed view - =

Giudicelli V. et al.



Im

V-DOMAINs: VH and V-KAPPA o8

http://imgt.cines.fr

VH V-KAPPA VH V-KAPPA
V-D-J junction V-J junction

Side view of the V-DOMAINs View from above the CDRs

Mouse(Mus musculus) E5.2Fv CDR3-IMGT= Complementarity determining region (105-117)
V-J junction (104-118)
V-D-J junction (104-118)



Immunoglobulin V-D-J generation
of sequence diversity

http://imgt.cines.fr

3'V-REGION N-REGION  D-REGION N-REGION
totgcgaaaga <) tdaom tg gtggtgactgctat tcc &) gatl(g—
JUNCTION

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



IMGT/JunctionAnalysis: analysis of the IG and TR junctions i~

Gene
_ _ Tics gl o™
IMGT/JunctionAnalysis Results nttpsfimot.cines. |
Locus ICH Maximum number of mutations :
Species Hormo sapiens V—REQON 2.2; D—REGlQN 4 JREGION ;2
Deletion criterium ; Lsing pattems
IMGTrepertoire link Locus representation Best D gene choice for a same score : Less mutations
Description of the JUNCTIONS
Click on mutated {underscored) nucleotid to see the original one: |c
Input ¥V name V-REGIOH P H1 D-REGION H2 P J-REGIOH J name I name Vmut Imut Jmut Hge
#1 770256 IcHVZ-26%01  totgtacg..... EOEEQE i gragrgcctogtac coasatatc ...actttgaccactgy IGHT4*02 IGHDA-13+01 1 2 1 &/15
#2 770257 IGHVI-7T02 tgtgc&g. e =X ot = S cagotottatyes coeee ctactgytacttegatetetgy IGHI2*01  IGHDZ-2*01 O 2 0 9/11
#2 Z70B06 IGHV4-31*03  totgogagad. o LORCEACT. e cant c.atgottttgatgtetyy IGHTI*01 IGHD4-17#01 0 0 0 3/5
#1 770608 IGHV4-39+05  togtge. CRFAGEA vaaes ACFALLLLLOYRTTYYLLAtt, .. fulutututn nululoc-Y L.atgottttgatatctgy IGHIZ#0Z  IGHDS-3+01 O 0 0 1z2/17
#5 770610 IGHV4-34*09  totgogagad. EETUTRT eeeeas cgatttttggagtogttatt. .. .. eetete oa tgatgettttgatatetgy IGHI3*02  IGHD3-3*01 O 0 0 9/1z
#6 770617 IGHV4-59+%01  tgtgogaga. . T tggtaactataa, tgeeggegtty ...actoggttegaccectgg IGHTS*#0Z  IGHD3-9#01 O 2 0 9/13
#7  7T0R13 IGHV4-59%01  tgtgoegagad. e CRYCRYT TR CLenet . oe.Chbbgactactgy IGHT4*02  IGHDE-13%01 O 0 0o 4/
#28  770614 IGHV4-59*01  tobtgogaga. . [e1=Tug =t O tiogoyyacttat. .. ..., CEEEER aeeaaas gactactgy IGHI4*02 IGHDI-16%01 O 2 0 7/14
#9 770615 IGHV4-59+%01  tgtgogagag. goety OLAsauagy. .oy tttoggas .tactggtacttegatctetgy IGHTZ#01 IGHDS-24*01 0 2 0 713
#10 770616 IGHV4-34%01  totgogagad. BOT eeerreaaaeens eI e v 1« tteoe L.actggttegacecctyy IGHIST02 IGHD3-16%01 0 0 0 &/8
#11 770620 IcHV4-30-4*01 totgogagaga T gOOYCOYYaRtOUtt. ... o .gatgottttgatatetyy IGHTI*02 IGHD3-16%01 1 4 0 5/5
#12 770621 IGHV4-39%01  tgtgogagaca COACUALLLALOY  vvuirrrrrrnnnn. (AT Tole o= Te ol S LQECCCCE eeaaan ttgactactgy IGHT4#0Z IGHDI-16*01 0 1 0 1z/z21
#12 770R72 IGHV4-39%06  totgogagaga © o COCCCCOotoChOCCaanat e IR=URA=Ne =N e e LA vl 1= DA LALOEEET eeaas tttgactactgy IGHT4+03 IGHDI-10%01 O 0 0 15/z8
£ >

Terming




IMGT/JunctionAnalysis: analysis of the |G and TR junctions

JUNCTION alignments with translation and IMGT AA classes

Click an mutated (underlined) amino acid to see the ariginal one:

[ ]

#1
#2
#3
#4
#5
#0
#7
#3

#4

zeql

seq?

seq3

seqd

se05

sen6

sen7

send

send

104

tgt

Tt

Tt

Tt

tot

tot

tot

ot

ot

105

106

107

gag

cag

gag

cag

108

109

3

agt

= o}

110

gct

cCCc

tat

cCCc

111

T

111.1 111.2 111.3 112.3 112.2 112.1 112

ggc

tac

tat

tac

tat

¥

tac

cac

cCct

=

gat

113

E
gaa
E

gaa

gaa

gaa

114

115

cac tte

T
tac
L

gac

tteo

tteo

Cac

tteo

- =N

ggg

tag

Tteo

> [

gat
ggg

goa
w

tag

Tttt
Tteo

> I

gat
ogg

gca
i

Tgy

LT
TLC

116

a

cag

a

cag

cag

cag

gac

[z

gag

gac

[z

gag

gac

IITI

G

Ties
http://imgt.cines.fr
117 118
1} W
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cad Lo
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-
Etc Loy
P W
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Yousfi Monod et al. Bioinformatics 20, i379-i385 (2004)



Analysis of the 3D structures

THANK YOU

for using IMGT/3Dstructure-DB

THE

INTERMATIONAL
IMMIMNOGENETICS
INFORMATION SYSTEME

[

Information
system®

bt /fimgt cines . fr

IMGT protein hame

IMGT/3Dstructure-DB card for : 1cel

Entry coda I:l

CAMPATH-1H, alemtuzumab,

IMGT receptor type IMGT receptor description Ligand(s)

Species

CC Chain ID

IG5 FAB-GAMMA-1_KAPPA Humanized leel Hilced L
MABCAMPATHE - [ ]
Peptide CDS.E (synthetic Synthetic [lcel P
peptide)
Experimental technique  X-ray diffraction Besolution (in angstrom)  1.00 FDE release date  25-JUN-go
Epitope and Chain Contact 30 visualization Fenumberad IMGT numbering References Printable
details analysis ol ar QuickPDE MGTfile = COMmparison and links card

Atom contact types

O Mom covalent

IMGT/ 3Dstructure-DB Domain pair contacts

O Cowvalent

of 1cel

|::|:| VEFY ey ::|

Atom contact categories

. (BB) Backboﬁefbacrkbgﬁe

Kaas Q. et

_al.



Im

s
>

g
O

8
=

—
=
®
@
£
3]
-—
S)
£
=
o
=]
=

Access to atomic pair contacts in IMGT/3Dstructure-DB

ﬂ
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Atomic pair contacts in IMGT/3Dstructure-DB P

Gm Information
Tics system®
A1V - TRP (W) http://imgt.cines.fr
Extended conformation
chain : 1u8k B Sleatd
— 137.12
0.0
Residue local structure

IMGT Num  Code 1C Code 3C Chain - Domain iTmNCWPD'HBNPD'CWSSH Tot Total number of atomic pair
Info 6V1 E GLU  1uBk_B WH & 6 0 0O 6 0 O contacts
Infg | Z1v1 = LEL L B 0 0 17 ey 0 NCo0 Number of non covalent atomic
Info  22v1 T THR  1uBk_B WH 8 8 0 0O 8 0 O
Info  23v1 C CYS  1uBk_B WH 10 10 © 0 10 0 © Pol Number of polar atomic pair
Info  39V1 Y VAL  1uBk_B WH i 2 1 0 1 0 0 contacts
Info  43V1 R ARG  1uBk_B WH 2 2 1 0 1 0 0 HB Number of hydrogen bonds
Info  51v1 E GLU  1uBk_B WH 2 2 1 0 1 0 0
Info  52V1 w TRP  1usk B VH BN ¢ 9 & ey 0 NPol Number of non polar atomic pair
Info  53V1 L LEU  1uBk_B VH 15 15 1 1 14 0 0O contacts

o s4v1 A ALA  1uBk_B WVH 1 18 4 2 14 0 0 Cov  Number of covalent links (other

Info 551 I ILE 1udk B WH 2 2 1 0 1 o] 0 than chain covalent hnks)
Inffo  7BV1 | ILE  1uBk_B WVH 5 5 0 0 5 0 O SS  Number of disulfide bridges
Infe 87V Y VAL  1uBk_B WH 11 1 1 0 10 0 ©
Info  88VA1 Y VAL  1uBk_B WH 6§ 6 2 0 4 0 0
Info  89V1 L LEU  1uBk_B WVH 3 33 1 0 32 0 O
Info  102V1 Y TYR  1uBk_B WH 5 &6 0 0 5 0 O
Info  103v1 F PHE  1uBk_B WH 18 18 2 0 16 0 O
Info  104V1 C CYS  1uBk_B WVH 26 26 0 0 28 0 O
Info  105V1 A ALA  1uBk_B WH 1 1 1 0 0 0 O




Hydrogen bonds (IMGT Collier de Perles on 2 layers)

,,,,,,,,,,, http://imgt.cines.fr
I
Collier de Perles : HUMAN IGHV V-DOMAIN from B12 (PDB: 1hzh_H)
[8.8.20]
S
D
D N)F
D e s \'
G -
Y Q %
Y P
M (@ @Y (G (N —@
D L V) 26| S| 39] | TY ss| W e al =
vV R A H A G F
W (O A Q) + M D S
G Cl 23(C V) =(M T
K G A S R E F
G) AA)_(Y) (V)_[(Q L (T
T E W K A Q V Q
T W A V) (P G) =(R D
W K T S L
| K D] A H
VY is5(P A G }e s
S
S
—~ =l

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



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

Jene

Tics e
_ _ _ _ http://imgt,cines.fr
IMGT molectle name description 1D description namber  description
COpATO deat,  FEGAMA o Py
[02] CH1
leed | L-KAPPA [O1] WK APPA,
L2] C-KAPPA,
CD52 (synthetic peptide) Peptide lcel P Peptide
Mumber of residues Atom contact types
Residus

Uit 1 Uit 2
CONEECES Total From 1 From 2 Total Polar Hydrogen

Comain  Chain Comain  Chain

ComPair | WH leel H | CHI el _H 19 17 & 9 125 9 1
ComPair VKAPPA lcel | 63 45 24 21 532 61 6
DomPair (Ligand) 1cel P 25 19 12 7 216 40 g
ComPair  CH1 leel H  WH el _H 19 17 9 8 125 9 1
CamPair C-KAPPA lcel | 65 58 28 30 498 40 6
ComPair | V-KAPPA 1cel L | WH lcel H 63 45 21 24 532 61 6
CamPair CKAPPA lcel | 18 15 & 10 137 19 2
DomPair (Ligand) 1cel_P 16 14 7 7171 37 5
ComPair C-KAPPA 1cel | CH1 lcel H 68 53 30 28 498 40 6
CamPair WKAPPA lcel | 18 15 10 8 137 19 2

Kaas Q. et al.



Contacts VH-(Ligand)

IMGT/ 3Dstructure-DB Domain pair contacts

Summary:
Residue  Mumber of residues Atom contact types
tacts
conias 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 Residue@Position cards

Order Order

MGT RPesidue Domain Chain IMGT

Num
8 | (| | ECEEREE
oo N - © s -
coo [ > : > o

Contacts of Comain  Chain i Comain  Chain
ontacts o VH 1ce1 H| "™ |(Ligand) 1ce1_p
Atom contact types Atom contact categories
] Mon covalent [ Covalent [ (BB) Backbone/backbore
Polar O Disulfide O (55) Side chain/side chain
Hydrogen bond O (BS) Backbone/side chain
] Mon polar O (5B) Side chain/backbone
Check all Chechk all
Unicheck, all ncheck: all

Residue Domain Chain
Num

leel P
leel P
leel P

Atom contacts

Total Polar Hydrogen

4
13
14

0

http://imgt.Jnes.fr

Kaas Q. et al.



Contacts VH-(Ligand)

IMGT
Num

2 | I O ] -
< | O ]
2 | S -

Residue Domain Chain

R@FP 55 PHE F WH lcel H R@pP
REEP 355 FHE F WM lcel H R@P
R@P 55 PHE F WH lcel H R@p

REFP 66 Gl E WA lcel H R@P

2 S S N S e
2 [ GO N S

IMGT
Num

B 0 L N s L O o o e [ N L e I« o o o S R o o S N R o T o0 B A

Residue Domain Chain

THR.
ALA,
ASE
SER
ALA,
ASP
ALA,
ASP
RSP
ALA,
THR
SER
ALA,
GLY
THR.
GLY
THR
SER
GLY
SER
SER
THR
SER
SER
SER

nowomn 4 nmowmonw 4 4 m w4 OO0 0 g +

leel P
leel P
leel P
leel P
leel P
leel P
leel P
leel P
leel P
leel P
leel P
leel P
leel P
leel P
leel P
leel P
leel P
leel P
leel P
leel P
leel P
leel P
leel P
leel P
leel P

Total Polar Hydrogen

4
13
14

5
16

20
11

13

24
21

-y

11

Lok o~ WW

O O N O = b= = N OO 2 N = O NN N O N G W o C O N = O

o o 9o o o = 2O = O O O 2 9O 9 = O = = N O O O N SO O

http://imgt.cines.fr

Kaas Q. et al



Contacts V-KAPPA-(Ligand)

contacts

Residue  Mumber of residues Atom contact types

Total From 1 From 2 Total Polar Hydrogen

15 14 7 7 171

37

5

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

Order

IMGT
N

Residue Domain Chain

LIFT

o | O O -
| |
oo SN N N ERAGO il -
oo N - -
o N -
oo N - -
o N O -
oo | O - -
o N -
oo | - -
o N -
oo | - -
o N - -
oo | -
o N - -

. | |

ds

e T A T T o o e O S ) I 0%

Residue Domain Chain

SER
FRO
SER
SER.
PRC
SER.
PRC
SER.
SER
SER
ALA
ASP
THR.
SER
SER.
ALA

T v 4 0 = Ut 0 L T ot T W Ut T W

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

Atom contacts

Total Polar Hydrogen

1
21

3
20
12
14
12
12
11
18

20

MY Rk = MR W W= W RN O O

o = = QO O 0O = O O O = O = O O O

http://imgt.cines.fr

Kaas Q. et al



IMGT unique numbering

http://imgt.cines.fr

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)

V' .
G-terminus

Immunoglobulin superfamily (IgSF) MHC superfamily
(MhcSF)
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http://imgt.cines.fr

CONCLUSIONS and PERSPECTIVES

Three IMGT® biological approaches: genetic, genomic, structural.
Knowledge is based on the IMGT-ONTOLOGY axioms and
concepts.

On the informatics side: building of IMGT-Choreography on
interactions between IMGT® components to answer biological
questions.

The same axioms and concepts are valid for a multiscale

(molecule, cell, organ, organism) and systemic approach (system
iImmunobiology).

Duroux P. et al. Biochimie in press
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