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IMGT/Genelnfo

: created in 1989
5 g Genome

IG and TR
human and mouse

/ MGT/LocusVie

GT/GeneSearc
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| IMGT/3Dstructure-DB
IG, TR and MHC

RN IMGT /StructuralQuery

2D and 3D structure5/
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CDR: complementarity determining region

IMGT Repertoire, http://www.imgt.org
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TR V-BETA

TR V-ALPHA

[5.6.14]

[6.6.11]

CDR: complementarity determining region

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



TR/peptide/MH (TR/pMH) complex
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T cell receptor (TR)  Peptide MH1

) I-ALPHA
TR-ALPHA V-ALPHA G-ALPHA2

C-ALPHA

C-LIKE-DOMAIN

G-ALPHA1
B2M



T cell receptor chains and domains
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TR-ALPHA BETA

TR-ALPHA_BETA V-ALPHA

V-BETA V-ALPHA
[D1]
[D1] [D1]
TR-BETA TR-ALPHA
b’
\ TR-ALPHA
C-BETA C-ALPHA \
[D2] S-S [D2]
S EY C-ALPHA
L [D2]

48 AL

| /D farget cell
C

The T cell Receptor FactsBook (2001)



MHJ1 chains and domains
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MH1-ALPHA_B2M

Peptide » Peptide
G-ALPHA2 G-ALPHAl1 G-ALPHA2

[D2] [D1] [D2]

[ |

I-ALPHA | B2M I-ALPHA N~

C-LIKE S S C-LIKE
| C-LIKE

C oo
LWL

C f Target cell (infected or tumoral cell)

G-ALPHA1
[D1]

N

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



IMGT/3Dstructure-DB: Contact Analysis v
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Click 'DomPair' for IMGT /3Dstructure-DB Dogain pair contacts (list of Residie@Position pair contacts)

IMGT molecule name IMGT receptor description| Chain ID | IMGT chain description | | Domain number  IMGT domain description
A6 TR-ALPHA BETA-1 lao/ D | TR-ALPHA [D1] V-ALPHA
[D2] C-ALPHA
lao7_E | TR-BETA-1 [D1] V-BETA
[D2] CBETA-1
HLA-A*0201 MHC-1-ALPHA_B2M lao/ A | I-ALPHA [D1] G-ALPHAL
[D2] G-ALPHA?
D3] C-LIKE
I R - Y./ — 1) N TR
Tax peptide 11-19 (Q82235) Peptide lao7_C  Peptide
Peptide
Number of residues Atom contact types
Uit 1 Uit 2 el
CONEECES  Total From 1 From 2 Total Polar Hydrogen
Doman  Chain Domain  Chain
DomPair V-ALPHA  1ao7 D G-ALPHAL 1ao7_A 15 16 9 7 126 22 3
ComPair G-ALPHAZ 1ao/ A 12 15 7 g 105 17 2
DornPair (Ligand)  1a07_C 15 13 7 6 109 20 3




IMGT/3Dstructure-DB: Contact Analysis

Contacts between domains
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DormPair
DormPair
DornPair
DormPair
DormPair

DomPar

DomPair

DornPair
DorPair
DormParr
DornPair

DomPair

Unit 1

Domain Chain

Unit 2

Domain Chain

V-ALPHA  lac/_D

G-ALPHAL 1ao7_A
G-ALPHAZ laoc/_A
(Ligand)  1ao7_C

C-ALPHA  lac/_D

C-ALPHA  lac/_D
V-BETA lao/_E
C-BETA-1 1lac/_E

V-ALPHA  lac/ D

V-BETA lac/_E

G-ALPHA1 1lao7_A
G-ALPHAZ  1ao7_A
(Ligand)  1ao07_C

V-ALPHA  1lac/ D
C-BETA-1 1lac/_E

Mumber of residues

Residue
contacts  Totg
15 16
12 15
15 13
4 6
o/ 42
1 2
4 6
3 4
11 10
14 13
o/ 42
32 27

From 1 From 2 Total Polar Hydrogen

9 7 126
7 8 105
7 6 109
4 2 27
20 22 401
1 1 9
2 4 27
1 3 23
= 5 82
9 4 119
22 20 401
12 15 236

Atom contact types

22
17
20

7
46

17

46
30
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IMGT/3Dstructure-DB: Contact Analysis s
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Contacts of V-ALPHA with G-ALPHAL o wimat org
Summary:
Contacts of
FlemEhz Murmber of residues Atom contact types
contacts  Totsl From 1 From 2 Total Polar Hydrogen Domain Chain . Dormain Chain
@ 6 @ @ 126 22 s |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
= Residue Domain Chain LUz Residue Domain Chain Total Polar Hydrogen K 66
MNum MNum K 68
R@P| 2 LYS K | V-ALPHA 1ac? D EB@P| 58 GLU  E| G-ALPHAL1 1lao7_A 7 1 0 A 69
P@E| 26 SER. S | V-ALPHA  1lac/_D EBE@P| 58 GLUY  E| G-ALPHAL lao7_A 3 2 0 Q 72
R@P| 58 GLU  E| G-ALPHAL lao7_A 24 6 1
R@P| 58 GLU  E| G-ALPHAL 1ao7_A 1 1 0 K 2
P@F| 66 LY'S Fo| G-ALPHAL1 1lao7_A < 1 0 S 26
R@P| &5 ARG R | G-ALPHAL 1ao07_A 5 2 1
R@P| 66 LYS Fo| G-ALPHA1 1ao7_A 1 0 0 D 27
P@P| 62 GLY G| G-ALPHAL lao7_A 1 1 0 R 28
R@P| 65 ARG R | G-ALPHA1 1ao07_A 19 5 1 Q 37
PR@F| 66 LY'S Fo| G-ALPHAL1 1lao7_A 14 1 0
R@F| 65 ARG R | G-ALPHA1 1ao7_A 12 1 0 T 108
R@r| 68 LYS ¥ | G-ALPHA1 1ao07_ A 8 0 0 D 109
R@P| 69 ALA A G-ALPHA1 1ao7_A 16 0 o |W113
rar| 72 GLIN Q| G-ALPHA1 1207 A 4 0 0 G114
R@P| 65 ARG R | G-ALPHAL1 1ao? A 7 1 0]




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

¢ Contact with G-ALPHA1

http://www.imgt.org

58E 62G 65R 66K 68K 69A 72Q
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CDR1-IMGT
% _
@/ ’:/A o) CDR3-IMGT
2 Q) () & W ogm,
WE@ O © ©) (@
B (@) & ) © & @AT) K
PO B
@ @® @ Q@S @ [Elv o
=0 O ® @ Q=@ele] @ A
ofoNoNeN, NoNoNoNo
profoRoNcS RoNORONO
DO ® R BB DD
S @«OOL—®-C ® @
¥ 5l
5(E)—(G)e - PE W
Al ET Cl CT Cl DT El FTGlm
lao7_D
TR V-ALPHA
[6.6.11]

G-ALPHA2
[D2]

I-ALPHA lao7_A

Kaas and Lefranc, In Silico Biology 5, 505-528 (2005)
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IMGT/3Dstructure-DB: Contact Analysis g
Contacts of V-BETA with G-ALPHA?2 i i

Summary:
Residue  MNumber of residues Atom contact types Contacts of
CONtacts Total From 1 From 2 Total Polar Hydrogen Doman  Chan ) Dormain Chain
@ o & G s v s |v-BETA1a07_E| "™ |G-ALPHA2 1a07_A
List of the Residue@Position pair contacts:
Click 'R@P' for IMGT Residue@Position cards A6l
A 61A
Order Order Atom contacts H 62
el Residue Domain Chain el Residue Domain Chain Total Polar Hydrogen V63
Num Num Q 66
R@p R@F |61A ALA A | G-ALPHAZ  laoi_A 1 o ]
R@F FR@P |61A ALA A | G-ALPHAZ  lac/_A 5 0 ] A111
R@P R@P |61A ALA A | G-ALPHA2 1ao7_A 8 2 1 | G112.1
R@P R@P |62  HIS H |G-ALPHA2 1a07_A 4 1 o| G112
| L R@P R@F |63 VAL WV | G-ALPHAZ  lao7_A 4 o ] E i‘i‘i
R@F R@F |66 GLM Q| G-ALPHAZ  lac/_A 10 2 1
R@P R@P |61 ALA A | G-ALPHAZ  lac/_A 5 2 1
R@pP R@P |61A ALA A | G-ALPHAZ  lac/_A 24 6 ]
R@p R@F |62 HIS H | G-ALPHAZ2  lao/_A 12 2 ]
R@p R@OF |66 GLN Q| G-ALPHAZ  1lao7_A 1 ]
R@F R@F |66 GLM Q| G-ALFHAZ  lac/_A 1 ]




Contacts of V-BETA with G-ALPHAZ2

Involve CDR3-IMGT

O Contact with G-ALPHA2

CDR3-IMGT

Al ET Cl C'T C"l DT El FT Gl 127
1207 TRV-BETA
[5.6.14]

http://www.imgt.org

G-ALPHA1
[D1]

G-ALPHA2
[D2]

lao7_A

66Q 63V 62H 61AA 61A
I-ALPHA

Kaas and Lefranc, In Silico Biology 5, 505-528 (2005)
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Pocket A Pocket F
\ N\
Number of residues \\ Peptide sequence \\
) <
8 amino acids @ - Q Y (K) F - = Y @
1jtr Q
MH1 9 amino acids @ - L F (G) ¥ - P V Y
lao7 C
10 amino acids ® - G P (G) R A F V T

PMHC contact sites

@b Cc2) @ c4 @8p C6 C7 C8 €9 Cc10 C11

MH2

13 amino acids
1j8h C

@VKQ(N)T--LK@

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



IMGT Collier de Perles pMH contact sites Ln

Mud
Gene
Human HLA-A*0201 (MH1) and a 9-amino acid peptide Ties
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9-amino acid . Pocket
E) ~P) O ~FR ® A~ ~R) peptides Peptide (approx.)
(D76 (W5 (D (K) ' - ) ,
<@ GO G %@@0:5 0@19@“@ QY Qsy Do c1 1 1L A
50 1] 59 70 73 77 80 oa e
Cc3 2 2L B
C4 3 3F D
G-ALPHA1 .
[D1] c5 4 (4 G)
G-Pi:II_DI;I]-IAZ
C6 5 5Y
c7 - -
C8 6 6P
ﬁ_ 88 &4 @
az
BLAYELEYEL c9 7 7V E
¥ P
[D3] C10 8 8Y
c11 9 9V F

Peptide chain: 1307_{:
MHC chain: 1307_A

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



IMGT/3Dstructure-DB: Contact Analysis

IMGT Residue@Position cards
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qx. _=;1_"l=-_:.“_
IMGT Residue@Position card
Residue@Position: - ARG (R) - V-BETA - 1ao7_E | CDR3-IMGT
General information: IMGT LocalStructure@Position
PDB file numbering 107 Secondary structure ool
IMGT file nurmbering 113 Phi (in degrees) -89.71
Residue ful name Arginine Psi (in degrees) 111.56
Forrmula Ce H15 Mg 02 1+ ASA (in square angstom) 73.2
IMGST . . )
ML Residus Domain Chain  Atom contacts Polar Hydrogen Bond MNon Polar
o1 ALA A G-ALPHAZ 1ao/_A S5 2 1 3
&1A4 ALA A G-ALPHAZ 1acl/_A4A 24 G (] 18
62 HIS H G-ALPHAZ 1ac/_A 12 2 (] 10
&= Gl Q) G-ALPHAZ lacy_A =2 1 (] 1
| 5 TYR Y 1a07 C 1 0 0 1 |
108 PRO P VWV-BETA lac? E 15 1 (] 14
111 ALA A V-BETA lacy E (&) 2 (] 4
112.1 GLY G V-BETA laoy? E 24 5 (] 19
115 GL) E W-BETA lac?_E 17 3 0 1

G-ALPHAZ2

Peptide
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