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IMGT®: the adaptive immune response
http://imgt.cines.fr
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Immunoglobulin V-DOMAINs

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

http://imgt.cines.fr

Side view of the V-DOMAINs
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IMGT Colliers de Perles for V-DOMAIN (IG and TR)

The 3D structure of a V-DOMAIN
http://imgt.cines.fr
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IGHV V-DOMAIN from B7-15A2 (1aqk_H) CDR-IMGT lengths [8.8.16] 



IMGT Colliers de Perles for C-DOMAIN (IG and TR)
http://imgt.cines.frThe 3D structure of a C-DOMAIN
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MHCI MHC class I and MHC class II

The groove is made by two G-DOMAINs that belong

both to the same chain
I-ALPHA 

in MHC class I

each one to a different chain
II-ALPHA and II-BETA

in MHC class II
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The 3D structure
of G-DOMAINs
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IMGT Colliers de Perles for G-DOMAIN (MHC-II)

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

Comparison of strand, turn and helix lengths
Of G-DOMAINs
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IMGT Colliers de Perles for IgSF and MhcSF
http://imgt.cines.fr
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IMGT Protein displays
http://imgt.cines.fr

http://imgt.cines.fr/textes/IMGTrepertoire/Proteins/



IMGT/DomainGapAlign to gap the amino acid sequences of 
V, C and G domains 



IMGT/Collier-de-Perles tool



http://imgt.cines.fr

IMGT/3Dstructure-DB 

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



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

IMGT/3Dstructure-DB: Contact Analysis



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

IMGT/3Dstructure-DB: Contact Analysis



Contacts of Domain V-ALPHA with Domain 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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Contacts of V-ALPHA with G-ALPHA1
The contacts involve CDR1-IMGT and CDR3-IMGT of V-ALPHA

TR V-ALPHA 
(1ao7_D)

http://imgt.cines.fr

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

1. IMGT Colliers de Perles are the standardized graphical 2D representations of the
IMGT unique numbering for the V- and V-LIKE domains,  C and C-LIKE domains, 
G and G-LIKE domains of the IgSF and MhcSF.

2. IMGT Colliers de Perles bridge the gaps between sequences and 3D structures. 
They are highly valuable in the absence of 3D structures for the delimitation of
strands, turns, loops and helix, and for the display of conserved amino acids.

3. IMGT Colliers de Perles allow to compare the domains of a same type whatever
the species, the chain type and the receptor type.

4. When the 3D structure is known, the IMGT Colliers de Perles describe the
contacts between amino acids.

5. IMGT Colliers de Perles are particularly useful for antibody engineering : they
allow to map a sequence on the domain conserved topology, in order to perform
comparison with germline sequences and to determine the amino acid positions 
which are potentially immunogenic.
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Many thanks to the IMGT® team at Montpellier, France


