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IMGT-ONTOLOGY

IMGT-ONTOLOGY seven axioms: http://imgt.cines.fr
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1. Immunoglobulin IgG M
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« VH V-DOLMAIN of the immunoglobulin heavy chan

¢ VL V.DOMAIN of the immunoglobulin ight chain

« CH1,CH2, CH3: C-DOMAIN of the imwnino globulin heavy chain
¢ CL:C-DOMAIN of the inmuno globulin ight chain

VH cotresponds to the V-D-J-EEGION (in green (W), orange (DI)) of the heavy chain,
VL cotresponds to the V-J-REEGION (in green (V) and yellow (1) of the Light chain,

The Immunoglobulin FactsBook, 2001
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Immunoglobulin IgG
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1. Immunoglobulin (IG) synthesis

http://imgt.cines.fr

genomic DNA Y,
(IGH Locus 14932)

rearranged
DNA

2 x 102 different IG % ﬁ
per individual

IMGT Repertoire, http://imgt.cines.fr
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Immunoglobulin (IG) synthesis
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150
FUNCTIONAL IG GENES
HEAVY CHAIN \ D J C v J C LIGHT CHAIN
ORTHHIHEHEHE- - RO
38-46 x 23 x 6 30-35 x 5 Kappa

29 -33 x 4-5 Lambda
| I
6300 POTENTIAL RECOMBINATIONS 185 +165 POTENTIAL RECOMBINATIONS

N-DIVERSITY
SOMATIC MUTATIONS
x 1000

N

ABOUT 6.3 x 10° POSSIBILITIES ABOUT 3.5x 10> POSSIBILITIES

N »

A 2 x 1012
DIFFERENT ANTIBODIES

1 ( IMGT Repertoire, http://imgt.cines.fr
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"MoleculeType" "ConfigurationType"
V-gene D-gene J-gene  C-gene V-gene  J-gene C-gene L LU
Genome - {EHEHEHHIHEHEHE-- EHEBEHEEE-> M gemine
1 DNA rearrangements 1
V-D-J-gene C-gene V-J-gene C-gene
1 T 1 [ 1 0 1
5 3 s—IHHI—° gDNA rearranged
2 Transcription 2
L-V-D-J-C-sequence L-V-J-C-sequence
! ! 1
Transcriptome - —{ IR — [ - mRNA  rearranged
(or in vitro cDNA)
3

Proteome

s
3 Translation
V-D-J-C-sequence

V-J-C-sequence
IG-Light-Chain protein rearranged

ENTITIES and KEYWORDS

|G-Heavy-Chain

IG (or antibody)
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>X62106.0|HSVI2|Homo sapiens VI-2 gene for immunoglobulin heavy chain

tgagagctcc
ccacgggtaa
gatctcatcc

tctggggctg
tacaccttca

tggatgggat
agggtcacca

agatctgacg
tgagggty|de

Description of a V-GENE
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gttcctcacc atggactgga cctggaggat cctcttcttg gtggcagcag 60
gaggctccct agtcccagtg atgagaaaga gattgagtcc agtccaggga 120
acttctgtgt tctctccafa ggagcccact cccaggtgca gctggtgcag 180
aggtgaagaa gcctggggcc tcagtgaagg tctcctgcaa ggcttctgga 240
ccggctacta tatgcactgg gtgcgacagg cccctggaca agggcttgag 300
ggatcaaccc taacagtggt ggcacaaact atgcacagaa gtttcagggc 360
tgaccaggga cacgtccatc agcacagcct acatggagct gagcaggctg 420
acacggccgt gtattadtgt gcgagags tgaaa acccacatcc 480
agaaacccaa gggaggaggc ag
L-PART1 L-PART2 V-REGION V-RS
5'UTR i 3UTR
5' %)V INTRON + ® ® 3'
V-HEPTAMER
DONOR  ACCEPTOR 1$22YS 2”?31YS V-SPACER
-SPLICE  -SPLICE V-NONAMER



Description of a J-GENE

>J00256 | IGHJ1*01|Homo sapiens J-GENE

accccgggcet gtgggtttct gt RIS ER e[S Gy gctgaatact

tccagcadtg_gdggccagggc accctggtca ccgtctcctc aggtigagtct gctgtactgg
ggatagcggg gagccatgtg tactgggcca agcaagggct ttggcttcag

J-RS J-REGION
SUTR 3UTR
5 ————<——ma ) #) 3
J-NONAMER J-TRP
J-SPACER 118 PONOR
J-HEPTAMER -SPLICE

Heavy chain  WGXG (J-TRP)
Light chain FGXG (J-PHE)
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Description of a D-GENE

http://imgt.cines.fr

>J00256| IGHD7-27*01]|Homo sapiens D-GENE

ccagccgcag ggtttttggelmust-Ts[eg aef=Tef-Rr-Te: att 60

s[s[er=le[eaded1a Caaaaaccat gctcccccgg g

5D-RS D-REGION 3D-RS

5'UTR 3'UTR
5'—c:—.-.—% 3

5’D-NONAMER 3'D-HEPTAMER
5’D-SPACER 3'D-SPACER
5D-HEPTAMER 3'D-NONAMER



PROTOTYPE for a V-GENE Bt

V-GENE
| L-PART1 V-EXON |
1 [ 1
5'UTR FRl—IMGT.lI;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 | | I
FR3-IMGT CDR3-IMGT f l |
L-PART1 DONOR-SPLICE r — .
V-REGION FR1-IMGT | , |
V-REGION CDR3-IMGT [ L ]

ENTITY PROTOTYPE and LABELS
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Gene nomenclature
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A B
‘ IGHV \ human IGH
14932.33

is a variant of has_variant

IGHV1-2*01

« Concepts » «Concept instances »
NOMENCLATURE
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4, Antigen receptors

http://imgt.cines.fr

Immunoglobulin (1G) T cell receptor (TR)

V-DOMAIN Contribution of the
2 V-DOMAINs

V-J-REGION to the antigen binding site
Alpha - Beta
Gamma - Delta
V-DOMAIN
V-D-J-REGION
Heavy chain

Membrane IgM T cell receptor

The Immunoglobulin FactsBook, 2001



T cell receptor chains and domains

TR-ALPHA_B ETA http://imgt.cines.fr

TR-ALPHA_BETA

V-ALPHA
V-BETA V-ALPHA
[D1]
[D1] [D1]
TR-BETA TR-ALPHA
4
. TR-ALPHA
C-BETA C-ALPHA "
[D2] [D2]
) o C-ALPHA
fl ﬂ i 5 [D2]
L% QUL
O e
Target cell

The Immunoglobulin FactsBook (2001)
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IMGET Collier de Perles : Homo sapiens (Human) IGHY 1 V-DOMAIN from 2F5 (FDBE: 1ugk_B) http://imgt.cines.fr

CDR-IMGT lengths [10.7.24]

IMGT
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de
Perles
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IMGT Colliers de Perles and IMGT unique numbering



MHC-I chains and domains GIE
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» Peptide

G-ALPHA2 G-ALPHA1 G-ALPHA2 G-ALPHA1
[D2] [D2] [D1]
| ALPHA LALPHA N7 B2M

|
o
A : h‘ Iff
C-LIKE
C-LIKE C D C-LIKE f,f

Bttt aﬂ\ I\

___ Ch

C Target cell (infected or tumoral cell)

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



IMGT Colliers de Perles for G-DOMAIN
Based on the IMGT unique numbering for G-DOMAIN

http://imgt.cines.fr

MHC-I

®
G-ALPHA1 RO ee“ @ﬁw ac
B & @ =
[D1] ac OO, @@ﬁ'gf’e@ 99998 G-ALPHA2
> & & P [D2]

! 14 49
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Lefranc et al., Dev. Comp. Immunol. 29, 917-938 (2005)



4.

Notion of structural domains

|G and TR
V-DOMAIN C-DOMAIN

MHC
G-DOMAINSs

http://imgt.cines.fr
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4. C type domain and IMGT Collier de Perles



4. G type domain and IMGT Collier de Perles i
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What do we learn from IMGT-
ONTOLOGY and IMGT Colliers
de Perles ?



chimeric antibody humanized antibody
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Mutant 1: S28>F
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IMGT/3Dstructure-DB: Contact Analysis Mg
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IMGT Residue@Position cards :% ""’“”"’“ﬂ
i s o http://imgt.cines.fr
IMGT Residue@Position card
Residue@Position: - ARG (R) - V-BETA - 1ao7_E | CDR3-IMGT
General information: IMGT LocalStructure@Position
PDB file numbering 102 Secondary structure Coil
IMGT file numbering 113 Fhi (in degrees) -89.71
Residue full name Arginine Psi (in degrees) 111.56
Formula CEe H15 Mg O2 1+ ASA (in sgquare angstrom) 73.2
IMGT . . .
. Residue Domain Chain Atom contacts Polar Hydrogen Bond MNon Polar
=1 ALA A G-ALPHAZ lao7_A o> 2 1 =
e1A ALA A G-ALPHAZ laoy7_A 24 o 0 18 G-ALPHA2
o2 HIS H G-ALPHAZ laocs_A 122 2 0O 10
=le Gl O G-ALPHAZ laoy7_A 2 1 0
| 5 TYR_ Y lac7_C 1 0 o || Peptide
108 FRO P V-BETA lacy_E 15 1 0 14
111 ALA A V-BETA lac/_E o 2 0O 4
112 .1 GLY G W-BETA lacy7_E 24 S 0 19
115 Sl E O OV-BETA lacy_E 17 =3 0 14




From IMGT Colliers de Perles or from domain/chain sequence Im
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Tot  Total number of atomic pair
contacts
NCO Number of non covalent atomic

Pol  Number of polar atomic pair
contacts

HB  Number of hydrogen bonds

NPol Number of non polar atomic pair
contacts

COV  Number of covalent links (other
than chain covalent links)

SS  Number of disulfide bridges




T cell receptor V-DOMAINS rg;()__m
Human TR a3 A6 oo

Tics
CDR1-11GT
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CDR3—IHGT DRI THGT
5 -
" 526
‘ TR V-ALPHA

TR V-BETA "! ‘

TRB
V-D-J
REGION _ ¢

..............

CDR: complementarity determining region

IMGT Repertoire, http://imgt.cines.fr



Immunoglobulin V-D-J generation
of sequence diversity

http://imgt.cines.fr

3'V-REGION N-REGION D-REGION N-REGION
tgtgcgaaa ga @ taéa g gtggtgactgctat tcc g’\:ga;@
JUNCTION

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



%) IMGT/JunctionAnalysis - Mozilla Firefox
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IMGT/JunctionAnalysis Results Tics gl oess
ysis Resul
http://imgt.cings.fr
Locus IGH Maximum number of mutations :
Species Hormo sapiens V-RE@lON 2.2; D-REGlQN 4 JREGION ; 2
Deletion criterium ; Using patterns

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 on: 'z

Input  V name V-REGION P W1 D-REGION 12 P J-REGION  J name D name Vmut Dmut Jmut Hge
#1 770256 IGHVZ-26*01  tgtgtacy..... tgttgt .. geagogootggtac coasatate ...actttgaccactgy IGHI4#02 IGHDA-13*01 1 2 1 5/15
#7  Z70957 IGHVI-7+02 totycyag. GUEEGE 0 e cagototiatgoe cgooe ctactggtacttogatetotgy IGHIZ*O01  IGHDZ-Z*01 O 2 o 9/11
#3 770606 IGHV4-31*03  totgogagad. ¢ CHREEERT. e cact c.atgettttgatgtetgy IGHIZ*01 IGHD4-17+01 O 0 0 3/5
#1 770608 IGHV4-39*05  totge. CAgRER 0 ... acgatttttygagtoyttatt. ... . CoooggTa c.atgottttgatatetgy IGHIA*02  IGHDI-3*#01 O 0 0 1z2/17
#5  770610 IGHV4-34%09  tgtgogagad. LEOUYRT 0 eeeeas COAttLLLgyRgtygttatt, ... Cocga ca tgatgettttgatatetgy IGHI3*0Z  IGHD3-3#01 O 0 0 g9/1z
# 7706811 IGHV4-59*01  totgegadga. . B e tyytasctatas, tooegoegtty ...ectygttegacccotoy IGHIS*02  IGHD3-9+01 O 2 0 9/13
#7 770613 IGHV4-59*01  tgtgegagag. i cagoagotggtac cteeoet ....ctttgactactgy IGHJ4#0Z IGHDE-13*01 O 0 0 4/6
#2  770614 IGHV4-59*01  totgegadga. . CACLALER eevenrrnrrnrrns CLCYUUUACTEAL v v e v eees BRCEEE vaeeaens gactactgy IGHI4%02 IGHD3-16%01 O 2 o0 /14
#3 770615 IGHV4-59*01  totgogagad. gooty OLARATATTT. v e eern s thtoggas tactgytacttogatotetgy IGHIZ*01 IGHDS-24%01 O 2 0 713
#10 770616 IGHV4-34*01  tgtgcgagag. coin A o e o o tteoe ...8ctggttegaccectgy IGHIS®0Z IGHD3-16%01 O 0 0 &/8
#11 Z70620 IGHV4-30-4%01 tgtgogagaga BE R e (e [eTe T [0t 1 A oy .gatgottttgatatetgy IGHIA*02 IGHD3-16%01 1 4 0 5/5
#17 770621 IGHV4-39*01  totgogagaca CEACOREEEADOT  vvrrireineinen ey kT R R R LOACECEE eeeaen ttgactactgy IGHI4*02 IGHD3-16%01 O 1 0 o1z/21
#13 770627 IGHV4-39%06  tgtgogagaga ¢ tooCCogoLoCLOCCasmat [E LN AW=Tid =N (60 AT (o o - DA LALOERET waean tttgactactgy IGHI4+03 IGHD3-10%01 O 0 0 15/28

v

¢ | 5
l%zlarminé




The eleven IMGT amino acid classes

Im

Mugs
" (] (] u G':“E Imformation
according to the physico-chemical properties Tics g ==
http://imgt.cines.fr
“olume' classes ‘Hydropathy' classes
in A Hydrophohic Meutral Hydraphilic
Wery large 189-85 F W b
Large 162-17 4 | L [yl k. R
ledium 155-154 Y E (]
=mall 1058-117 C F T D Mo
Wery small B0-90 A, (5 =
Aliohat = = foe e 2
Iphatic = = asic = 2
A E g |z
T
— I |
LIncharged Charged LIncharged
| | |
Monpalar Fuolar

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



JUNCTION alignments with translation and IMGT AA classes

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

#1

#*2

#3

#4

#5

#6

B

#3

#49

AY393054

AY393055

AY393058

AY393072

A393088

AY393089

AY393091

AY393092

AY393094

IMGT An
classes

M aliphatic

| ] phenylalanine

sulfur

[ | glycine
| ] hiyd rozeyl
| ] tryptophane

tyrosine

proline
acidic

[ amide
M basic

104

tot

tot

tot

tt

tyt

tyt

tyt

Tyt

tot

105 106 107 108

--E
goi aga gag aty
gog aga cag

--E

109

CCcc

.

cto

cCco

aat
- -

s

110

CCcc

tat

=]

cCco

tatc

111 111.1  111.2 111.3

tat ooo
>
gat ggc

tat

tat

: --- -2

112.3

112.2

tat

¥

tac

¥

tatc

tac

tat

112.1 112 113 114
.
tac cac gaa c

Im
M
G

rI?ics

115 116 117

ca

cgy got gaa tac tte cag tac togg
¢ - Rl e o v
tac cac gas gac Lo carg cag tog
Y-E-----
cac gaa cac t iy tog
. -
gat oy LAl A gac cec gy
»or o NS - B
cce cct gat goa EEE gag ote tgg
- - B -
cat gat oy oy tLte gac coo tgg
cce cct gat gca EEE gay feiet tog
-z---DP-
cat gat gac coc tog

Imformation
system®

://imgt.cines.fr



TR/peptide/MHC complex ré;()_

Tics 5!'&' i
. http://imgt.cines.fr
T cell receptor (TR) Peptide MHC- |
TR-ALPHA V-ALPHA G-ALPHA2 FALPRA
pe - N B
C-ALPHA : i
. } y/ k- ' " , E. .
( YR C-LIKE-DOMAIN

C-LIKE-DOMAIN
G-ALPHA1

C-BETA '

B2M



IMGT/3Dstructure-DB

http://imgt.cines.fr

THANK YOU
for using IMGT/3Dstructure-DB

Information

THE system®
INTERNATIONAL
IMMUNOGENETICS
INFORMATION SYSTEM® http://imgt.cines. fr
L"-_[ 8 ,E Entry code I:I Eearchl
IMGT/3Dstructure-DB card for : lao7 )i o ] o

TR-ALPHA_BETA-1 Homo sapiens (Hurman)
HLA-A*0201 MHC MHC-1-ALPHA_B2M Homo sapiens (Hurman)
Peptide Tax peptide 11-19 (Q82235) |Human T lyrmphotropic virus type 1
Experimental technique X-ray diffraction Fesolution (in angstrom) 2.6 P release date 17-SEP-g7
Epitape and Chain Cantact 3D visualization Renumbered IMGT numbering Referances Printable
details 1nalysis Imal or QuickPDE METfile [ CoOmparisan and linls card

Reference 1ao7: Garboczi et al., Nature 384, 134-141 (1996)



IMGT/3Dstructure-DB: Contact Analysis

C Information
. . T[{_‘;S syslemE
Receptors Chains Domains o
http://imgt.cines.fr
| | |
Click 'DomPair’ for IMGT /3Dstructure-DB Dognain pair contacts (list of Residfie@Position pair contacts)
IMGT molecule name IMGT receptor description] Chain ID | IMGT chain description | | Domain number  IMGT domain description
AG TR-ALPHA_BETA-1 lao7_D | TR-ALPHA [D1] V-ALPHA
[D2] C-ALPHA
lac/_E | TR-BETA-1 [D1] V-BETA
[D2] C-BETA-1
HLA-A%0201 MHC-I-ALPHA_B2M lao7_A | [-ALPHA [D1] G-ALPHA1
[D2] G-ALPHAZ
[D3] C-LIFE
lao/ B LEB2M | =
Tax peptide 11-19 (Q82235) Peptide 1ao7_C  Peptide
Peptide
MNurmber of residues Atomn contact types
Unit 1 Unit 2 Residue
CoNtacts Total From 1 From 2 Total Polar Hydrogen
Domain  Chain Domain  Chain
DomPair V-ALPHA  lao7 D G-ALPHA1 1lao/_A 15 16 9 /7 126 22
DormPair G-ALPHA2 1ao7_A 12 15 7 g 105 17
DormPair (Ligand)  1lao7_C 15 13 7 6 109 20




IMGT/3Dstructure-DB: Contact Analysis

Contacts between domains

. Imformation
Ties sysiem®

http://imgt.cines.fr

DomPair
DomPair
DomPair
DomPair
DomPair

DomPair

DomPair

DomPair
DomPair
DomPair
DomPair

ComPair

it 1

Domain Chain

it 2

Domain

Chain

V-ALPHA  1lao/ D

G-ALPHAL
G-ALPHAZ
(Ligand)

lao/ A
laoy? A
lao/_C

C-ALPHA  1lao/_D

C-ALPHA
V-BETA
C-BETA-1

V-ALPHA

lao/ D
laoy E
lac/_E

laoy D

V-BETA lao/_E

G-ALPHAL
G-ALPHAZ
(Ligand)

lao/ A
lao/ A
laoy C

V-ALPHA
C-BETA-1

laoy D
lao/ E

Residue

Mumber of residues

contacts Total

15
12
15

of

11
14
=7
32

16
15
13

42

10
13
42
27

From 1 From 2 Total Polar Hydrogen

9 7
F 5
7 =)
4 2
20 22
1 1
2 4
1 3
=) =)
9 4
22 20
12 15

Atom contact types

126
105
109

27
401

27

23
82
119
401
236

22
17
20
7
46
2

7

0
17
9
46
30

= D s o= WO W

=~ o~ N WO




IMGT/3Dstructure-DB: Contact Analysis

. Tics
Contacts of V-ALPHA with G-ALPHA"1 .
http://imgt.cines.fr
Summary':
Contacts of

Residue MNurmber of residues Atom contact types

CONEaCLS  Totgl From 1 From 2 Total Polar Hydrogen Dormnain Chain ith Dormain Chain

@ 16 @ - 126 22 3 V-ALPHA 1a07_D| " G-ALPHA1 1ao7_A

List of the Residue@Position pair contacts:

Click '"R@mP" for IMGT Residue@Position cards

Order
] Residue Domain Chain
Mum
2 V-ALPHA  lacos D
2G5 V-ALPHA  1aco7 D

Order

Imj;l; Residue
REP 58 GLU E
PP 55 S E
PREFE S8 G E
R@P 585 G E
P@P &6 LYS k:
PEFP &5 ARG R
PP &6 LY'S K
PR@P &2 Gl €
PEF &5 ARG R
P@P &6 LY'S K
PEF &5 ARG R
PP &8 LY'S K
P@P &9 AL A A
PEE 72 S Q
PR@P &5 ARG R

Domain

S-ALPHAL
G-ALPHAL
S-ALPHAL
G-ALPHAL
G-ALPHAL
S-ALPHAL
G-ALPHAL
G-ALPHAL
S-ALPHAL
G-ALPHAL
S-ALPHAL
G-ALPHAL
G-ALPHAL
S-ALPHAL
G-ALPHAL

Chain

lacy_A
lacy A
lacy_A
lacy_A
lacy A
lacy_A
lacy A
lacy A
lacy_A
lacy A
lacy_A
lacy_A
lacy A
lacy_A
lacy A

Total

Atom contacts

Polar Hydrogen

7 1 O
3 2 O
24 (5] 1
1 1 O
1 1 O
S5 2 1
1 O O

1 1 O
19 5 1
14 1 O
12 1 O
8 O O
16 O O
<4 O O
7 1 O




Im
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S5

Contacts of V-ALPHA with G-ALPHA1

Involve CDR1-IMGT and CDR3-IMGT

"
2
T

—
=
[%2]
o)
=
o
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<)
E
=
Q.
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=

¢ Contact with G-ALPHA1

58E 62G 65R 66K 68K 69A 72Q
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1ao7 D

TR V-ALPHA

I-ALPHA

[6.6.11]

Kaas and Lefranc, In Silico Biology 5, 505-528 (2005)



IMGT/3Dstructure-DB: Contact Analysis ngiio .
Contacts of V-ALPHA with G-ALPHA2 >

http://imgt.cines.fr
Summary:
Ti==i=h= Mumber of residuss Atom contact types Contacts of
CONtactS  Tgtzl From 1 From 2 Total Polar Hydrogen Domain Chair . Domain Chain
@ 15 @ 105 17 2 V-ALPHA 1a07_D with G-ALPHA2 1a07_A
List of the Residue@Position pair contacts: E 65
Click 'R@P" for IMGT Residue@Position cards Q 66
Order Order Atom contacts A 69
I::j;: Residue Domain Chain I::j;: Residue Domain Chain Total Polar Hydrogen ¥ ;g
R@P(77  TRP W| G-ALPHA2 1ac7_A 14 1 o |ET76
E@P | 80 ARG R | G-ALPHAZ 1ac?_A 12 5 O W77
B@P | 77 TREP W | G-ALPHAZ 1acy_A 6 0 O R 80
E@PE | 70 TR % | G-ALPHAZ 1ao7_A 8 0 O
R@PE| 73 THR T | G-ALPHAZ 1ao7_A 10 2 O R 28
E@P | 65 GLU  E | G-ALPHAZ 1ao7_A 4 0 O G 29
E@P | 66 GLM Q| G-ALPHAZ  1ao07_A 16 1 O Q 37
ER@P | 69 AlLs A | G-ALPHAZ  1ao07_A r 1 O Y 57
ER@P | 69 AlLs A | G-ALPHAZ  1ao07_A 3 1 O S 58
rR@r|76 GLU E | G-ALPHA2 1ac7_A 4 2 0 N 63
LY'S o V-ALPHA  lacy_ D BE@FP| 73 THR T | G-ALPHAZ 1ao07_A 5 2 1 -
LY'S o V-ALPHA  lacy_ D E@F| 76 GL  E | G-ALPHAZ 1ao7_A 15 2 1 K 82
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g
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2
T

Contacts of V-ALPHA with G-ALPHAZ2

Involve CDR1-IMGT and CDR2-IMGT

¢ Contact with G-ALPHA2

http://imgt.cines.fr

CDR1-IMGT

T1A

1ao7 A

ON T €80
@9% Wm 0@
& 5 e
ooM 4@ @Q
@@ - (<) m@@
0 Q. « Q
O3 O . O ENS
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1ao7 D

80R 77W 76E 73T 70Y 69A 66Q 65E

TR V-ALPHA

I-ALPHA

Kaas and Lefranc, In Silico Biology 5, 505-528 (2005)

[6.6.11]



IMGT/3Dstructure-DB: Contact Analysis
Contacts of V-BETA with G-ALPHA2

http://imgt.cines.fr
Summary:
Residue MNumber of residues Atom contact types Contacts of
CONtACtS  Totzl From 1 From 2 Total Polar Hydrogen Domain  Chain ) Dormnain Chain
GD 0 & G s v 3 |v-BETA1a07_E| "™ |G-ALPHA2 1a07_A
List of the Residue@Position pair contacts:
Click 'R@P' for IMGT Residue@Position cards A 61
A G1A
Order Order Atom contacts H 62
it Z1F Residue Domain Chain it Z1F Residue Domain Chain Total Polar Hydrogen V63
Mum Muim Q 66
R@pF E@F 614 AL A | GALPHAZ  laci_A 1 0 0
R@P R@P [614 ALA A | G-ALPHAZ  1aoi_A 5 0 0 A 111
R@P R@P [61A ALA A | G-ALPHA2 1ao7_A 8 2 1 1 G112.1
R@P R@P |62 HIS H | G-ALPHAZ 1a07_A 4 1 o G112
FaF F@PF |63 VAL WV | GALPHAZ  1ac7_A 4 0 0 R 113
R@F R@P |66 GLM Q| G-ALPHAZ  1aoi_A 10 2 1 P 114
R@P R@P |61 ALA A | G-ALPHAZ  1aoi_A 5 2 1
R@F E@F |61A ALA A | GALPHAZ  1ao7_A 24 &) 0
Ea@F R@pF |62 HIS H | G-ALPHAZ  1ao7_A 12 2 0
P F@F |66 GLM Q| G-ALPHAZ  1aci_A 2 1 0
R@F R@P |66 GLM Q| G-ALPHAZ  1aoi_A 7 1 0




Contacts of V-BETA with G-ALPHAZ2 My

Involve CDR3-IMGT

O Contact with G-ALPHA2

CDRS3-IMGT

Al BT Cl C'T C"l DT El FT Gl 127
lao7_E TR V-BETA
(5.6.14]

G
Tics

http://imgt.cines.fr

'©
(H)
A e
?A
(W) 09 () G-ALPHA2
o 2 [D2]
(Y) 00
1 OX
14 oﬁ. @o 0999
@ G 38 9
88 84 80 77 73 70 ] — ; 55 ()50
OO Y ONONONGNON(~Y O J S POSPOE
Ofar® ELEYERY SHE) / )
L&) 1a07 A
66Q 63V 62H 61AA 61A
I-ALPHA

Kaas and Lefranc, In Silico Biology 5, 505-528 (2005)



HLA-A*0201 regions in contact with TR a3 A6

TR V-ALPHA TR V-BETA

http://imgt.cines.fr

] O G Q) ©
G A[II_DFiI]—IAl & &V o P
31.3@ @ am m
OWEQ 2 & %
0@, @O2E @O
Q W™ (9
e 10 @ (s, ]
© " & P G-ALPHA?2

88

84 N -
a2 (T) (N) R y , ‘
@ @ Ny . . .
CDR3-IMGT Y WY O a8 SRR
contacts 61 (Q?)
O V-ALPHA TR V-ALPHA |__s TR V-BETA
O V-BETA

1ao7




MHC-I chains and domains M£

Tics e

MHC-I-ALPHA B2M http://imgt.cines.fr
Peptide 8, 9 or 10 amino acids -
Groove with “closed” ends

: Feptide
G-ALPHA2 G-ALPHAL G-ALPHA2 > Fll G-ALPHA1
[D2] [D1] [D2] p
. %
N ] - ./
= 7

I-ALPHA I-ALPHA

B2M
i
a *""’-.' y
C-LIKE C-LIKE '
C-LIKE .
.___— ot

3
[D3] D3]

199 ﬁﬁﬁﬁﬁﬁ

[D]

C Target cell (infected or tumoral cell)

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



Im

Peptide alignment Mg

G

Tics ystem®
http://imgt.cines.fr
Pocket A Pocket F
\ N
Number of residues \\ Peptide sequence \\
] <
8 amino acids @ - Q Y K F - - Y S O
1jtr Q
MHC-| | 9 amino acids @ - L F G) Y - P V Y V
lao7 C
10 amino acids ® - G P (G) R A F V T |
1bii_P
IMGT pMHC contact sites @D €20 @D c4) @8 C6 C7 C8 €9» c10 11
MHC-I] 13 am;nho Zlcids @ V K Q (N) T - - L K L O
1j8h_

Kaas and Lefranc, In Silico Biology 5, 505-528 (2005)



IMGT Collier de Perles pMHC contact sites

Mouse H2-K1 (MHC-I) and a 8-amino acid peptide

http://imgt.cines.fr
8-amino acid ] Pocket
@@ © (N) peptides Peptide (approx.)
51 (W) Q) @@@ "747/ §
s0(R) &5 = ~ o 1 1E A
G20 .
C3 2 20Q B
c4 3 3Y D
G-AIDF]’-HAl
[B1] cs 4 (4 K)
G-ALPHAZ2
[B2] o 5 5F C
C7 - -
C8 - -
Oo¥ 2o co 6 6Y E
S0
[D3] C10 7 7S
C11 8 8V F

Peptide chain: 1jtr_Q
MHC chain: ljtl‘_I

Kaas and Lefranc, In Silico Biology 5, 505-528 (2005)



Why are IMGT Colliers de Perles so useful?

The IMGT Colliers de Perles
1. bridge the gaps between sequences and structures
2. are used whatever the IG, TR, MHC and whatever the species.

http://imgt.cines.fr

MHC-la MHC-1b MHC-Ila MHC-11b
HLA-DPA -DQA, - HLA-DMA,
: HLA-A -B,-C HLA-E -F.-G DRA DOA
HLA-DPB,-DQB, - HLA-DMB,
A DRB DOB

H2-M,-Q,-T H2-AA,-EA H2-DMA,-DOA
H2-AB,-EB H2-DMB,-DOB

3. have been extended to the IgSF proteins and MhcSF proteins (CD1, FCRN, RAET,
HFE, MICA, AZGP1,...).

InterestingIY, only one additional position 54A in G-ALPHA1-LIKE was needed
to extend the IMGT unique numbering for G-DOMAIN to the G-LIKE-DOMAIN.
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