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T cell receptor chains and domains 



T cell receptor V-DOMAINs
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CDR: complementarity determining region
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IMGT Repertoire, http://imgt.cines.fr
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IMGT Colliers de Perles for V-DOMAIN
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TR V-BETA
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http://imgt.cines.fr

Lefranc et al., Dev. Comp. Immunol. 27, 55-77 (2003)
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Lefranc et al., Dev. Comp. Immunol. 29, 917-938 (2005)

MHC-I chains and domains

(infected or tumoral cell)



IMGT Colliers de Perles for G-DOMAIN
http://imgt.cines.frBased on the IMGT unique numbering for G-DOMAIN
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Lefranc et al., Dev. Comp. Immunol. 29, 917-938 (2005)

MHC-I G-DOMAINs

http://imgt.cines.fr
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Strand, turn and helix lengths



MHC-II-ALPHA_BETA http://imgt.cines.fr

Lefranc et al., Dev. Comp. Immunol. 29, 917-938 (2005)
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MHC-II chains and domains 

(B cell, DC, macrophage)



IMGT Colliers de Perles for G-DOMAIN
http://imgt.cines.frBased on the IMGT unique numbering for G-DOMAIN

Lefranc et al., Dev. Comp. Immunol. 29, 917-938 (2005)
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MHC-II G-DOMAINs

http://imgt.cines.fr

Lefranc et al., Dev. Comp. Immunol. 29, 917-938 (2005)
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MHC-I and MHC-II G-DOMAINs

MHC-I MHC-IMHC-II MHC-II

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

Strand, turn and helix lengths



1275 entries (IG, TR, MHC, RPI)

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

Quentin KAAS



IMGT/3Dstructure-DB 

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



http://imgt.cines.fr

IMGT/3Dstructure-DB 

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



http://imgt.cines.fr

IMGT/3Dstructure-DB: Contact Analysis



Receptors Chains Domains

Peptide

http://imgt.cines.fr

IMGT/3Dstructure-DB: Contact Analysis



Contacts between domains http://imgt.cines.fr

IMGT/3Dstructure-DB: Contact Analysis



Contacts of V-ALPHA with G-ALPHA1 http://imgt.cines.fr

IMGT/3Dstructure-DB: Contact Analysis
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Contacts of V-ALPHA with G-ALPHA1
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A 69
Q 72

http://imgt.cines.fr

IMGT/3Dstructure-DB: Contact Analysis
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Contacts of V-ALPHA with G-ALPHA1
Involve CDR1-IMGT and CDR3-IMGT 

TR V-ALPHA 
[6.6.11]

Contact with G-ALPHA1

http://imgt.cines.fr

Kaas and Lefranc, In Silico Biology 5, 505-528 (2005)
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Contacts of V-ALPHA with G-ALPHA2
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http://imgt.cines.fr

IMGT/3Dstructure-DB: Contact Analysis



http://imgt.cines.fr

Contacts of V-ALPHA with G-ALPHA2
Involve CDR1-IMGT and CDR2-IMGT

TR V-ALPHA
[6.6.11]

Contact with G-ALPHA2

G-ALPHA1
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G-ALPHA2
[D2]

I-ALPHA 

Kaas and Lefranc, In Silico Biology 5, 505-528 (2005)
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http://imgt.cines.fr

Contact sites of TR V-ALPHA with MHC-I 
(1ao7) 

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



Contacts of V-BETA with G-ALPHA1

A 69 
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L 110

http://imgt.cines.fr

IMGT/3Dstructure-DB: Contact Analysis



Contacts of V-BETA with G-ALPHA1

TR V-BETA
[5.6.14]

Contact with G-ALPHA1

http://imgt.cines.fr
Involve CDR3-IMGT

Kaas and Lefranc, In Silico Biology 5, 505-528 (2005)
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Contacts of V-BETA with G-ALPHA2
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http://imgt.cines.fr

IMGT/3Dstructure-DB: Contact Analysis



http://imgt.cines.fr

Contacts of V-BETA with G-ALPHA2

Contact with G-ALPHA2
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Kaas and Lefranc, In Silico Biology 5, 505-528 (2005)
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http://imgt.cines.fr
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Contact sites of TR V-BETA with MHC-I 
(1ao7)

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



TR V-ALPHA http://imgt.cines.fr

HLA-A*0201 regions in contact with TR αβ A6
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Peptide 8, 9 or 10 amino acids
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http://imgt.cines.fr

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

MHC-I chains and domains

(infected or tumoral cell)



II-ALPHA

C-LIKE
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Peptide 13-17 amino acids
Groove with “open” ends
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http://imgt.cines.fr

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

G-BETA

[D1]

II-BETA II-BETA

C-LIKE

[D2]

C-LIKE

[D2]

G-BETA

[D1]

MHC-II chains and domains 

(B cell, DC, macrophage)



http://imgt.cines.fr

8 amino acids

1jtr_Q

MHC-I 9 amino acids

1ao7_C

10 amino acids

1bii_P

E       Q       Y      K     F      Y      S      V

Number of residues Peptide sequence

L       L        F     G     Y      P     V      Y     V

R       G       P     G     R     A     F     V     T      I

MHC-II
13 amino acids

1j8h_C
P   K   Y     V    K      Q     N T     L     K     L   A    T

Peptide alignment

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



Pocket A Pocket F
http://imgt.cines.fr

MHC-I 9 amino acids

1ao7_C

10 amino acids

1bii_P

Number of residues Peptide sequence

13 amino acids

1j8h_C

8 amino acids

1jtr_Q

Peptide alignment

E         Q       Y      K     F                 Y      S      V

L          L        F     G     Y           P     V      Y      V

R         G       P      G     R     A    F     V     T         I

P K   Y     V    K      Q     N      T     L     K     L   A    TMHC-II

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



MHC-I 9 amino acids

1ao7_C

10 amino acids

1bii_P

Number of residues Peptide sequence

13 amino acids

1j8h_C

8 amino acids

1jtr_Q

IMGT pMHC contact sites

http://imgt.cines.fr

Peptide alignment

E     - Q       Y      (K)     F    - - Y      S     V

L     - L        F     (G)     Y    - P     V      Y     V

R     - G       P      (G)     R    A    F     V     T      I

Pocket A Pocket F

P K Y     V    K      Q     (N)      T     - - L     K     L   A TMHC-II

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



F8 V 8

7 S7

E6 Y6

---

---

C5 F5

(4 K)4

D3 Y 3

B2 Q2

---

A1 E1

Pocket
(approx.)

Peptide
8-amino acid 

peptides

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

IMGT Collier de Perles pMHC contact sites

http://imgt.cines.fr

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

[D3]

G-ALPHA1
[D1]

G-ALPHA2
[D2]



F9 V 9

8 Y8

E7 V7

6 P6

---

5 Y5

(4 G)4

D3 F3

B2 L2

---

A1 L1

Pocket
(approx.)

Peptide
9-amino acid 

peptides

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

IMGT Collier de Perles pMHC contact sites

http://imgt.cines.fr

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

G-ALPHA1
[D1]

G-ALPHA2
[D2]

[D3]



9 L9

8 K8

7 L7

---

---

6 T6

(5 N)5

4 Q4

3 K3

2 V2

1 Y1

Peptide
(PK)

9 amino acids
in the groove

IMGT Collier de Perles pMHC contact sites

http://imgt.cines.fr

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

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

G-ALPHA1
[D1]

G-BETA
[D1]

HLA-DRA*0101/HLA-DRB1*0401

[D2]

[D2]

(AT)



IMGT Residue@Position cards

CDR1-IMGT

G-ALPHA1

http://imgt.cines.fr

IMGT/3Dstructure-DB: Contact Analysis



IMGT Residue@Position cards

CDR3-IMGT

http://imgt.cines.fr

G-ALPHA2

Peptide

IMGT/3Dstructure-DB: Contact Analysis



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 MHC and whatever the species.

http://imgt.cines.fr

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  
needed to extend the IMGT unique numbering for G-DOMAIN to the G-
LIKE-DOMAIN.

H2-DMA,-DOA
H2-DMB,-DOB

H2-AA,-EA
H2-AB,-EB 

H2-M,-Q,-TH2-D,-K,-L

HLA-DMA,             
-DOA
HLA-DMB,             
-DOB

HLA-DPA,-DQA, 
- DRA
HLA-DPB,-DQB, 
-DRB

HLA-E,-F,-GHLA-A,-B,-C

MHC-IIbMHC-IIaMHC-IbMHC-Ia



Many thanks to the IMGT® team at Montpellier, France


