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TR/peptide/MHC complex ﬁi)ﬂ

T cell receptor (TR)  Peptide MHC- |

] I-ALPHA
TR-ALPHA V-ALPHA G-ALPHA2

C-ALPHA

C-LIKE-DOMAIN

G-ALPHA1
B2M



T cell receptor chains and domains

TR-ALPHA BETA

http://imgt.cines.fr
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The Immunoglobulin FactsBook (2001)



T cell receptor V-DOMAINSs f;_:{)__m
Human TR af3 A6 e

Thcs

http://imgt.cines.fr
&E‘
S — y % ;gl TR V-ALPHA

TRB
V-D-J e P
REGION _ ¢ |

CDR: complementarity determining region

IMGT Repertoire, http://imgt.cines.fr
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CDR: complementarity determining region

Lefranc et al., Dev. Comp. Immunol. 27, 55-77 (2003)



MHC-I chains and domains GIi' _

Tics sysiem®
M HC'I'ALPHA_BZM http://imgt.cines.fr

» Peptide

G-ALPHA2 G-ALPHA1 G-ALPHA?2 G-ALPHA1

[D2] [D2]
I-ALPHA | I-ALPHA N7 B2M

C-LIKE
LI C :> C-LIKE
[D3] 03
ONONONONONO C-LIKE
[D]
L2 0283 A (D)) € C) ()
C Target cell (infected or tumoral cell)

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



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

http://imgt.cines.fr
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Lefranc et al., Dev. Comp. Immunol. 29, 917-938 (2005)



MHC-I G-DOMAINSs iz
G Information

Strand, turn and helix lengths T v

G-ALPl - A-STRAND 14 14
AB-TURN 3 3
B-STRAND 11 11
BC-TURN 2 2
C-STRAND : 8

o] CD-TURN 1
D-STRAND : 8

HELIX | 45 (61A.72A) |

G Total 90 02 !

G

(D3]

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



MHC-II chains and domains Y Y

Thics system®
MHC-II-ALPHA BETA http://imgt.cines.fr
Peptide

G-BETA G-ALPHA G-BETA G-ALPHA
[D1] [D1] [D1]

N |I-ALPHA

~ I

\\\"
II-BETA | [I-ALPHA II-BETA

Sl ‘? A7 Ng
C-LIKE S S C-LIKE ¢
C-LIKE _
(D2] [D2] 2
[D2]
e

LA (Al 4 gl N

clc APC (B cell, DC, macrophage)

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-II

&7

% —7""’ NONCS ® ONSONZO

50
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G-ALPHA O @ B Y
(D1] B A O

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



MHC-II G-DOMAINs

Im

Thcs systerm®

http://imgt.cines.fr

A-STRAND 14- |15 (7AJ +2 14 |+4
AB-TURN 0 3
B-STRAND 10 11
BC-TURN 2 2
C-STRAND 8 8
CD-TURN 1 1
D-STRAND 8 8
HELIX | 43 (61A,61B,72A) |
Total 8485 94
[W ©~ ‘U‘éful:s ROAGE

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



MHC-| and MHC-Il G-DOMAINs néfr _

Strand, turn and helix lengths hﬁT“;‘_ t f
p:/fimgt.cines.ir
MHC-I MHC-II MHC-I MHC-II
G-ALPHA1 G-ALPHA G-ALPHA?2 G-BETA
A-STRAND 14 14-115(7a)| -2 14 14 |+4
AB-TURN 3 3 3
B-STRAND 11 11 11
BC-TURN 2 2 2 2
C-STRAND 8 8 8 8
CD-TURN 3 1 1 1
D-STRAND 8 8 8 8
HELIX A1 45 43
(61A,72A) | | (61A,61B,72A)
Total 90 84-85 02 04

Lefranc et al., Dev. Comp.

Immunol. 29, 917-938 (2005)
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IMGT/3Dstructure-DB

Information

THE &
INTERMATIOMAL system
IMAUNOGENETICS
INFORMATION SYSTEME

hotp:timgt. cines fr

Quentin KAAS
Kaas et al., Nucl. Acids Res. 32, D208-210 (2004)




IMGT/3Dstructure-DB Vi

Tics

Information
system®

WELCOME ! Im
to IMGT/3Dstructure-DB G

THE .
INTERMNATIOMNAL TICS
IMMUNOGEMNETICS

INFORMATION SYSTEM®

Information
system®

IMGT/3Dstructure-DB Query page

Citing IMGT /3Dstructure-DB : Kaas, Q. et al. Nucleic Acids Res,, 32,
D208 - D210 (2004). PMID: 14681396 Abstract Ful )
1269 coordinate fles are managed

last update 12/07 /2007

@ SEARCH BY PDB CODE OR PROTEIN NAME OR REFERENCES:

& PDB code 1207 @R ¢ IMGT protein namel OR References

@ SEARCH BY SPECIES AND RECEPTOR OR CHAIN (DESCRIPTION):

b

" IMGT receptor type ||G i Options
Choose a species: |All = 1 - R
and then an script FAB-ALPHA_KAPPA M i
I Englsh name IMGT receptor description | | J Options
" IMGT chain description | 1C-LIKE =

@ SEARCH BY SPECIES AND GROUP, SUBGROUP, GENE OR ALLELE (CLASSIFICATION):

€ IMGT aroup | B2M -
Choose a species: |Homo sapiens  ¥|  [MGT subgroup [1GHv1 -
and then an
_English name C MG gepe | B2M

-
Kaas et al., Nucl. Acids Res. 32, D208-210 (2004)



IMGT/3Dstructure-DB

http://imgt.cines.fr

THANK YOU
for using IMGT/3Dstructure-DB

Information
THE system®
INTERNATIONAL
IMMUNOGENETICS
INFORMATION SYSTEM®

http:/fimgt cines. fr

L‘{ I ':I E Entry code I:I Echhl
IMGT/3Dstructure-DB card for: 1207 J‘%&I Qi

IMGT protein name | IMGT receptor type | IMGT receptor description | Ligand(s)

TR-ALPHA_BETA-1 Homo sapiens (Human) [1a07 D 1ac7 E ]
HLA-A*0201 MHC MHC-I-ALPHA_B2M Homo sapiens (Hurman) [1a07 A 1a07 B ]
Peptide Tax peptide 11-19 (Q82235) |Human T lymphotropic virus type 1 [1a07 C ]
Experimental technique  X-ray diffraction Resolution (in angstrom) 2.6 PDBrelease date 17-SEP-g7
Epitope and Chain Contact 3D visualization Renumberad IMGT numbering Referancas Printable
datails nalysis Imol or QuickPDB MGT file [l comparison and links card

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



IMGT/3Dstructure-DB: Contact Analysis

Information
systemE

TLCS
http://imgt.cines.fr
Click 'DomPair' for IMGT /3Dstructure-DB Domain pair contacts (list of Residue@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
lao/_ B 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-LIKE
lac/ B BZM [D1] C-LIFE
Tax peptide 11-19 (Q82235)  Peptide lao7_C  Peptide
Nurnber of residues Atorn contact types
Unit 1 Unit 2 ResidLe
CONEECES  Total From 1 From 2 Total Polar Hydrogen
Domain  Chain Domain  Chain
DomPar V-ALPHA  lao7 D G-ALPHA1l lao7_A 15 16 9 7 126 22 3
DormPair G-ALPHAZ 1ao7_A 12 15 7 g 105 17 2
DorPair (Ligand)  1ac7_C 15 13 7 6 109 20 3




IMGT/3Dstructure-DB: Contact Analysis

I:I'[l

(e

Information

Ti.'CS sysiem®
Receptors Chains Domains ..
http://imgt.cines.fr
| |
Click 'DomPair’ for IMGT /3Dstructure-DB Dognain pair contacts (list of Residyie@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
lao/_E | TR-BETA-1 [D1] V-BETA
[D2] C-BETA-1
HLA-A*0201 MHC-I-ALPHA_B2M 1lao7_A | I-ALPHA [D1] G-ALPHA1
[D2] G-ALPHAZ
D3] C-LIKE
lao/ B LE2M |
Tax peptide 11-19 (Q82235)  Peptide lao7_C  Peptide
Peptide
Nurnber of residues Atorn contact types
Unit 1 Unit 2 ResidLe
CONEECES  Total From 1 From 2 Total Polar Hydrogen
Domain  Chain Domain  Chain
DomPar V-ALPHA  lao7 D G-ALPHA1l lao7_A 15 16 9 7 126 22 3
DormPair G-ALPHAZ 1ao7_A 12 15 7 g 105 17 2
DorPair (Ligand)  1ac7_C 15 13 7 6 109 20 3




IMGT/3Dstructure-DB: Contact Analysis v

Tics e
Contacts between domains itpifimgt.cines.fr
MNurmber of residues Atomn contact types
Unit 1 Unit 2 Residue
CONtaCS  Totsl From 1 From 2 Total Polar Hydrogen
Domain  Chain Domain  Chain

DomPar| V-ALPHA  1lao/_ D G-ALPHA1 lao/_A 15 16 9 7 126 22 3
DomPair G-ALPHAZ 1ao/_A 12 15 7 g2 105 17 2
DomPair (Ligand)  1a07_C 15 13 7 6 109 20 3
DomPair C-ALPHA  lao/ D 4 6 4 2 27 7 1
DomPair V-BETA lao/_F o/ 42 20 22 401 46 7
DomPair C-BETA-1 1lao/_E 1 2 1 1 9 i 0
DomPair C-ALPHA  1lao/_D  V-ALPHA  1lao/ D 4 ¥ 2 4 27 7 1
DomPair| V-BETA lao/_E G-ALPHALl 1lao/_A 3 4 1 3 23 0 0
DomPair G-ALPHAZ lao/_A 11 10 5 5 82 17 3
DormPair (Ligand)  1ao7_C 14 13 9 4 119 9 2
DomPair V-ALPHA  1lao/_D S/ 42 22 20 401 46 7
DomPair C-BETA-1 1lao/_E 32 27 12 15 236 30 1




IMGT/3Dstructure-DB: Contact Analysis s
Contacts of V-ALPHA with G-ALPHA1

Information
system®

http://imgt.cines.fr
Summary:
Contacts of
BEEhE Murnber of residuss Atom contact types
CONESCtS  Totsl From 1 From 2 Total Polar Hydrogen Dormair Chiair i Daornain Chiair
@ 6 @ 7 126 22 s |v-ALPHA 1a07_D| "' |G-ALPHA1 1a07_A
List of the Residue@Position pair contacts:
Click 'R@P"' for IMGT Residue@Position cards
Order Order Atom contacts
-5y Residue Domain Chain My-t=y Residue Domain Chain Total Polar Hydrogen
MNum MNum
2 LYS K| V-ALPHA  lac/_D BE@F 58 Gl B G-ALPHAL  lao7_A 7 1 O
26 SER. S | V-ALPHA 1ac7_ D EBR@F 58 Gl B G-ALPHAL  lao7_A 3 2 0
P@F 58 Gl E  G-ALPHAL  lao7_A 24 6 1
R@P S8 Gl B G-ALPHAL lao7_A 1 1 0 K 2
S| R@P &6 LYS . G-ALPHA1 1ao7_A 4 1 0 S 26
P@F &5 ARG R G-ALPHAL lao7_A 5 2 1
E@P &6 LY'S K. G-ALPHA1 lao7_A 1 0 0 D 27
P@P 62 GlY G G-ALPHAL lao7_A 1 1 0 R 28
R@P &5 ARG R G-ALPHAL lao7_A 19 5 1 Q 37
R@P &6 LY'S . G-ALPHA1 1lao7_A 14 1 0
R@P 65 ARG R G-ALPHA1 1ac7_A 12 1 (0] T 108
R@P 68 LYS ¥ G-ALPHA1 1ac7_A 8 0 0 D 109
R@P 69 ALA A G-ALPHA1 1lac7_A 16 0 0 W 113
R@P 72 GLN © G-ALPHA1l 1a07_A 4 0 0 G114
R@P &5 ARG R G-ALPHAL lao7_A r 1 0




IMGT/3Dstructure-DB: Contact Analysis ﬁ}&

Information

Contacts of V-ALPHA with G-ALPHA1 Lo =
http://imgt.cines.fr
Summary:
Contacts of
BEEhE Murnber of residuss Atom contact types
€oNtactS  Totzsl From 1 From 2 Total Polar Hydrogen Domain Chain . Dormain Chain
@ 16 @ @ 126 22 3 |V-ALPHA 1a07_D| "™ |G-ALPHA1 1a07_A
List of the Residue@Position pair contacts: E 58
Click 'R@P' for IMGT Residue@Position cards G 62
Order Order Atom contacts R 65
-5y Residue Domain Chain My-t=y Residue Domain Chain Total Polar Hydrogen K 66
Num MNum K 68
LYS K| V-ALPHA  lac/_D BE@P| 58 GLUY B | G-ALPHAL  lao/7_A 7 1 O A 69
SER. S | V-ALPHA 1ac7_ D EB@F| 58 Gl E | G-ALPHAL lao7_A 3 2 0 Q 72
PR@P| 58 GLUY  E | G-ALPHAL  lao7_A 24 6 1
R@P| 58 Gl E | G-ALPHAL lao7_A 1 1 0 K 2
R R@P| &6 LYS Fo| G-ALPHA1 1ao7_A 4 1 0 S 26
P.@P PR@FP| 65 ARG R | G-ALPHAL lao7_A 5 2 1
R@EF R@P| 66 LY'S Fo| G-ALPHA1 1lao7_A 1 0 0 D 27
R@P R@P| 62 GLY G| G-ALPHAL lao7_A 1 1 0 R 28
E@pP R@P| 65 ARG R | G-ALPHAL lao/7_A 19 5 1 Q 37
R@P R@P| &6 LY'S Fo| G-ALPHA1 1ao7_A 14 1 0
R@P R@P| 65 ARG R | G-ALPHA1 1ac7_A 12 1 (o] T 108
R@P R@P| 68 LYS ¥ | G-ALPHA1 1a07_A 8 0 0 D 109
R@P R@pP| 69 ALA  A| G-ALPHA1 1ac7_A 16 0 0 W 113
R@EP r@r| 72 GLN Q| G-ALPHA1 1a07_A 4 0 0 G114
R@EF R@P| 65 ARG R | G-ALPHAL1 lao7_A r 1 0




Contacts of V-ALPHA with G-ALPHA1 N
Involve CDR1-IMGT and CDR3-IMGT Ti

© Contact with G-ALPHA1

CDR1-IMGT

W CDR3-IMGT
%, )
% %, QX2
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E) (@) & ) © ©—@AT) K
0 19» 39 55 ss @@ﬂ o o
B W & @ E _mo Vv (@
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s N ® @@74 » O OO ®
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0 ¢ 086
15(E—(G) e - 006 g
N N e N o
1ao7_D
TR V-ALPHA
[6.6.11]

G&g

http://imgt.cines.fr

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

@606 @00 a@@ 096
G-ALPHAL RO U
00, @300 % G-ALPHA2
@9@ ) & 2
G) 00 ) (V)

88 84 a0 (/Al/éo @

2@y D~ O @ 030 D T
BB GO E D S OO
VW O O RY 06 @e@ g o

I-ALPHA faor A

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



IMGT/3Dstructure-DB: Contact Analysis Iéif _
Contacts of V-ALPHA with G-ALPHA2 Tegh ==

http://imgt.cines.fr
Summary:
e R Mumber of residues Atorn contact types Contacts of
contacts  Totsl From 1 From 2 Total Polar Hydrogen Domain Chain . 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
MGT Residue Domain Chain TMGT Residue Domain Chain Total Polar Hydrogen Y
MNum MNum T73
rR@P[77  TRP W| G-ALPHA2 1ac7_A 14 1 o |E76
R@P |80 ARG R | G-ALPHAZ 1lac7_A 13 5 0 W77
R@P| 77 TRP  W| G-ALPHAZ 1lac7_A 6 0 0 R 80
—y E@P| 70 TYR ¥ | G-ALPHAZ 1aci_A 8 0 0
R@P| 73 THR T | G-ALPHAZ 1aci_A 10 2 0 R 28
E@PF| 65 GLU  E | G-ALPHAZ 1acV_A 4 0 0 G 29
R@F | 66 GLM Q| G-ALPHAZ  1acy_A 16 1 0 Q 37
R@F| 69 ALA A | GALPHAZ 1aoy_A 7 1 0 Y 57
R@F| 69 ALA A | GALPHAZ 1aoy_A 3 1 0 S 58
R@P|76  GLU E | G-ALPHA2 1a07_A 4 2 o |NG63
82 LYS K| V-ALPHA 1lacy D R@F| 73 THR T | G-ALPHAZ 1lacy_A 5 2 1 -
82 LYS K| V-ALPHA 1lacy D R@F| 76 GLU  E | G-ALPHAZ 1acy_A 15 2 1 K 82




Contacts of V-ALPHA with G-ALPHA?2 ru(qlr:
Involve CDR1-IMGT and CDR2-IMGT

Ties
¢ Contact with G-ALPHAZ2

http://imgt.cines.fr
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TR V-ALPHA 80R 77W 76E 73T 70Y 69A 66Q 65E 1a07_A
[6.6.11] I-ALPHA

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



Contact sites of TR V-ALPHA with MHC-

(1a07)
5 s A O )
TR V- ALPHA G ALPHAl G-ALPHAZ2
[6.6.11]

CDR1-IMGT

27 58 -

28 58 77,80

29 - 77

37 66 70,73
CDR2-IMGT

57 - 65,66,69

58 - 69

63 - 76
CDR3-IMGT

108 65,66 -

109 62,65,66 -

113 65,68,69,72

114 65

http://imgt.cines.fr

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



IMGT/3Dstructure-DB: Contact Analysis
Contacts of V-BETA with G-ALPHA1

http://imgt.cines.fr

Summary:

Regidue  MNumber of resdues  Atom contact types Contacts of

CONACES Totsl From 1 From 2 Total Polar Hydrogen | Doman  Chan " Doman  Chain

Wi

@ 4 @ @ 72 0 o |V-BETA lao7 E G-ALPHAL 1a07 A
List of the Residue@Position pair contacts:
Click 'R@P' for IMGT Residue@Position cards g E;%

Order Order e T 73

5 Residue Domain Chain nuil
Num Num

69  ALA A [GALPHAL lao/ A 9 0 0

Residue Domain Chain Total Polar Hydrogen

-
=
=

L 110

-
=
=

72 QN Q[GALPHAL lao/ A 4 0 0
73 THR T [GALPHAL lao0/ A 10 0 0

-
=
=




Contacts of V-BETA with G-ALPHA1 Ve

J

Involve CDR3-IMGT Ties

http://imgt.cines.fr

O Contact with G-ALPHA1
69A 72Q 73T

CDR3-IMGT

©,
@ W~ @) G-ALPHA2
G 10V ® 31 [D2]

84 80 77 73 70 g7 63 59 55 (w)50

22 () ONOPONO ( ( 51
GO YW TP ATRTRUE GRFOL

TR V-BETA AL PHA
[5.6.14]

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



IMGT/3Dstructure-DB: Contact Analysis
Contacts of V-BETA with G-ALPHA?2

http://imgt.cines.fr
Summary:
Residue Nurmber of residues Atom contact types Contacts of
CONLACLS  Total From 1 From 2 Total Polar Hydrogen Domain  Chain ) Dormain Chain
@ 0 & G = v s |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 6G1A
Order Order Atom contacts H 62
Uil S Residue Domain Chain Ll Residue Domain Chain Total Polar Hydrogen V63
Num Num Q 66
R@F R@F |614 ALA A | GALPHAZ  lao/_A 1 0 0
R@p R@F |61A ALA A | GALPHAZ  laoi_A 5 ] 0 A 111
R@P R@P |61A ALA A | G-ALPHA2 1ao07_A 8 2 1 |G 1121
R@P R@P (62  HIS H |G-ALPHAZ 1ao7_A 4 1 o] G112
|} R@P R@F |63 VAL W | GALPHAZ  lao/_A 4 ] 0 R 113
R@p R@OF |66 GLM Q| G-ALPHAZ  1laoi_A 10 2 1 P 114
R@p R@F |61 ALA A | GALPHAZ  laoi_A 5 2 1
R@F F@F |61A ALA A | G-ALPHAZ  lao/_A 24 6 0
R@pP R@P |62 HIS H | G-ALPHAZ lac/_A 12 2 0
R@pP R@F |66 GLM Q| G-ALPHAZ  1lao/_A 1 0
R@p R@OF |66 GLM Q| G-ALPHAZ  1laoi_A 1 0




Contacts of V-BETA with G-ALPHAZ2
Involve CDR3-IMGT

O© Contact with G-ALPHA2

CDRS3-IMGT

®), G-ALPHA2
& o & P [D2]

()
© O~ _© 90
1 44,V) (R) (A 49
©) (D a8 @o @0 ©

(8)
QW) 1e ﬁ)e )
Al Bf C| C4 C'| D4 E| F4 G 127 2 A A A B 10 7 = > 5 (o
VTR AT %@‘?e@@%oﬂ%é%o@o%"%é @’%‘5 D“m“"%@“@ )
(& 1a07_A
lao/_E
- TR V-BETA 66Q 63V 62H 61AA 61A
[5.6.14] I-ALPHA

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



Contact sites of TR V-BETA with MHC-| N{i,
(1ao7) T -

http://imgt.cines.fr

TR V-BETA G-ALPHA1l
[5.6.14]
CDR1-1IMGT - -

CDR3-IMGT
110 69,72,73 -
111 -~ 61A
112.1 -~ 61A
112 - 61A,62,63,66
113 - 61,61A,62,66 | ..

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



HLA-A*0201 regions in contact with TR a A6 .

TR V-ALPHA TR V-BETA

G-ALPHA1 D @oﬁ Ol 2
[Dl] 31 a@ @@ eﬁ 0 ﬁm
,ﬁ 28
(s)” 10 (Y) (Q) 31 G-ALPHAZ2
& O @& Do)

&8 54 | "" > 5t (M) 50
(M~ M) (N) R ) ' (DN WD~ (D= ()5
BLYE) ¥ ) A
CDR3-IMGT oShcho A RS EIT 0 A
contacts
O V-ALPHA RV-BETA 1a07

O V-BETA



MHC-I chains and domains

Im

Tics system®
MHC-I-ALPHA B2M http://imgt.cines.fr
Peptide 8, 9 or 10 amino acids N
Groove with “closed” ends
- Peptide
G-ALPHA?2 G-ALPHA1 G-ALPHA2 | G-ALPHA1L
[D2] [D1] [D2] [D1]
jp %
[ ? L
I-ALPHA B2M I-ALPHA N B2M

) |
S P N\ 7

C-LIKE S S C-LIKE '
| CLIKE | hf )

WL r/*'?;i‘ié\

J %

C f Target cell (infected or tumoral cell)

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



MHC-II chains and domains Y Y

Tics systen®
Peptide 13-17 amino acids MHC-II-ALPHA_BETA ntpdimgtaines
Groove with “open” ends
Peptide

G-BETA G-ALPHA G-BETA G-ALPHA

[D1] N [D1] [D1]

A48 (Al 4 Udd ( N

C fc f APC (B cell, DC, macrophage)
Lefranc et al., Dev. Comp. Immunol. 29, 917-938 (2005)



Peptide alignment

http://imgt.cines.fr

Number of residues Peptide sequence
8 amino acids E Q Y K F Y S V
1jtr Q
MHC-I | ©@ amino acids L L F G Y P V Y V
lao7 C
10 amino acids R G P G R A F V T |
1bii P
VHC.|13aminoacids P K Y V. K Q N T L K LA T

1j8h_C

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



Peptide alignment

http://imgt.cines.fr

Pocket A Pocket F

\

Number of residues \\

Peptide sequence

MHC-|

8 amino acids

1jtr Q

9 amino acids

Q Y K F

®
L L F

G Y P V Y
lao7 C
10 amino acids ® G P G R A F V T @
1bii_P
MHC-II 13aminoacids pK Y V K Q N T L K L A T

1j8h_C

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



Peptide alignment

http://imgt.cines.fr

Pocket A Pocket F
\ \
Number of residues \\ Peptide sequence \\
] <
8 amino acids @ - Q Y (K) F - - Y @
1jtr Q
MHC-| | © amino acids @ - L F G) Y - P V Y
lao7 C
10 amino acids ® - G P (G) R A F V T

1bii_P

IMGT pMHC contact sites

@D c20) @ c4" @8 C6

C7 C8 €9 c10 C11

MHC-II

13 amino acids

1j8h_C

Q (N)

Y) v K

Lk (L)

T - -

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



IMGT Collier de Perles pMHC contact sites D
G
Mouse H2-K1 (MHC-I) and a 8-amino acid peptide Tios
http://imgt.cines.fr
5 o 9 8 8-amino acid Peptide Pocket
() ®© ©) Wz (T) @@ @@ G@ g@ GG (N) @@‘? peptides (approx.)
515 63 70 0 @ @ JZ’/ o 1 1E A
42 @@
& O @
c3 2 2Q B
c4 3 3Y D
G-ALPHA1
[D1] c5 4 (4 K)
G-ALPHA2
[B2] Ccé 5 5F C
c7 ]
C8 ]
[« 6 6Y E
C10 7 7S
Cc11 8 8V F

Peptide-chain: 1jtr_0Q
MHC chain: 1jt|‘_I

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



IMGT Collier de Perles pMHC contact sites

Human HLA-A*0201 (MHC-I) and a 9-amino acid peptide

http://imgt.cines.fr
9-amino acid . Pocket
peptides Peptide (approx.)
%, G @ i @ ®) M. B |
5@ QO g A B5QS @ YO .. 1 1L A
s0(P) 55 87 70 73 88
c2 .
40(A) ) 2 2L B
Cc4 3 3F D
G-ALPHA1 (V) ]
ou Cof) Mg 290 @ . @c)
28 @'B () 09 () G-ALPHA2
10 @ 31 i [D2]
0@ Cé 5 5Y
©
OO ]
wo ) C7
C8 6 6P
88 84 B0 77 73 70 &7 63 59 55 (M)50
(M~ M) (R) - ( _ (&) 51 c9 7 7V E
ALY ELETEL@ By T E)
VW IO GO RV %%g GO G
[D3] 61A C10 8 8Y
C11 9 9V F

Peptide chain: 1ao7_C
MHC chain: 1307_A

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



Im
M

IMGT Collier de Perles pMHC contact sites >
G

‘Human HLA-DRA/DRB1 (MHC-II) and Tics
9 amino acids of the peptide located in the groove

http://imgt.cines.fr
9 amino acids  Peptide

2 a5 ~Q) in the groove (PK)
G Y7 N PPN Yo NG ONoS: VNG ONGE
2 A (LD LB (i, (O (B ?
. 00 oW o e 1 1Y
2 2V
(D2] c2
G-ALPHA1 c4 4 4Q
[D1]

G-BETA a5 5 (5N)

C6 6 6T

C7 -

C8 -

2 84 (E)s0
2@ F (L) 51 c9 7 7L
V2hude 268
8 8K
[D2] o1 C10

Peptide chain: ljgh_{: C11 9 9L
MHC chains: 1J8h_A (G-ALPHA) and 1j8h_B (G-BETA) AT)
AT

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



Information
system®

IMGT Residue@Position cards
http://imgt.cines.fr

IMGT Residue@Position card

Residue@Position: - ASP (D) - V-ALPHA - 1ao7 D | CDR1-IMGT

General information: IMGT LocalStructure@Position

FDB file numbering 26 Secondary structure Turn

IMGT file numbering 27 Phi (in degrees) -71.12

Residue ful name Aspartic Acid Psi (in degrees) 108.09

Formula C4 H7 N1 04 ASA (in square angstrom)  22.0

IMGT : : .

LM Residue Domain  Chain  Atom contacts Polar Hydrogen Bond Non Polar
58 GLU E G-ALPHA1 1ao7_A 24 6 1 18 G-ALPHA1

2 LYS K V-ALPHA 1a0/_D 18 0 0 18

25 TYR ¥ V-ALPHA  1lao/_D 14 1 0 13
29 GlY G V-ALPHA  1lac/_ D 15 3 0 12
36 SER S V-ALPHA  1lao/_D 19 5 2 14
822 GLN Q V-ALPHA  1lac/_D & 2 0 4
108 THR T V-ALPHA  1lao/_D 4 0 0 4




IMGT/3Dstructure-DB: Contact AnaIyS|s M

Gene :
' . IQUE FRANCAISE Ti(‘S J;[‘::E;-Ju
IMGT Residue@Position cards & —
» _ﬂ.;j = http://imgt.cines.fr
IMGT Residue@Position card
Residue@Position: - ARG (R) - V-BETA - 1ao7 _E | CDRS3-IMGT
General information: IMGT LocalStructure@Position
PDE file numbering 102 Secondary structure Coil
IMGT file numbering 113 Fhi (in degrees) -89.71
Residue ful name Arginine Psi (in degrees) 111.56
Formula CE H1S N9 O2 1+ ASA (in square angstrom)  73.2
IMGET . . )
MU Residue Domain Chain  Atom contacts Polar Hydrogen Bond Non Polar
&1 ALA A G-ALPHAZ lac?_A D 2 1 3
1A ALA A G-ALPHAZ lac7_A 244 o L] 18 G-ALPHA2
w4 HIS H G-ALPHAZ lac/7_A 12 2 O 10
Sl} GLM O G-ALPHAZ lac7_A 2 1 ] 1
[ 5 TYR Y 1a07_C 1 0 0 1 || Peptide
108 FRO P VW-BETA lacy_E 15 1 L] 14
111 ALA A V-BETA lacy_E G 2 O <
112.1 GLY G VW-BETA lacyi_E 24 5 ] 19
115 Gl E O VW-BETA lacy_E 17 3 L] 14




Why are IMGT Colliers de Perles so useful? I

M w6
Geéne

The IMGT Colliers de Perles ] o

http://imgt.cines.fr

1. bridge the gaps between sequences and structures
2. are used whatever the MHC and whatever the species.

MHC-la MHC-Ib MHC-lla MHC-IIb
HLA-DPA,-DQA, HLA-DMA,
A HLA-A,-B,-C HLA-E,-F,-G - DRA -DOA
3 HLA-DPB,-DQB, HLA-DMB,
a9 -DRB -DOB
H2-D,-K ,-L H2-M,-Q,-T H2-AA,-EA H2-DMA,-DOA
H2-AB,-EB H2-DMB,-DOB

3. have been extended to the MHC-I-like proteins (CD1, FCRN, RAET,
HFE, MICA, AZGP1,...).

Interestingly, only one additional position 54A in G-ALPHA1-LIKE was
E?Iggegé?\ﬂ%tl\lend the IMGT unique numbering for G-DOMAIN to the G-
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