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IMGT/3Dstructure-DB
Card

IMGT/3Dstructure-DB 

provides the closest genes 

and alleles  that are 

expressed  in the amino acid 

sequences of the 3D 

structures, by aligning these 

sequences with the IMGT 

domain reference directory.

 Chain and domain details

 Contact analysis

 Paratope and epitope

 3D visualization

 Renumbered files

 Numbering comparison

 References and links



  

IMGT Colliers de Perles

IMGT/3Dstructure-DB

 IGHV, VH domain, one layer
 CDR-IMGT lengths [8.8.13]

2D representations of V, C and G domains 
based on the IMGT unique numbering

   - delimitation of the framework (FR-IMGT)  
   and complementarity determining region
   (CDR-IMGT) is standardized

   - CDR-IMGT lengths are crucial
   information which characterize variable
   regions

   - conserved AA (and codons) 
   are always at the same positions: 
        23  1st-CYS
        41  CONSERVED-TRP
        89  hydrophobic
      104  2nd-CYS 
      118  J-PHE, J-TRP

CDR1-IMGT CDR2-IMGT
CDR3-IMGT



  

Contact analysis and IMGT Colliers de Perles

IMGT/3Dstructure-DB

 IGHV, VH domain, two layers 
with Hydrogen bonds

 CDR-IMGT lengths [8.8.13]

Domain pair contacts

IMGT Colliers de Perles  bridge  the  gaps  between  linear  amino  acid 
sequences and 3D structures, as illustrated by the display of hydrogen
bonds.

CDR3-IMGT

CDR1-IMGT
CDR2-IMGT



  

2D graphical representations of protein domains

IMGT/Collier-de-Perles

IMGT/Collier-de-Perles tool:
 provides 2D representations of V, C and G type domains 
 can be customized
    - to display CDR-IMGT according to the IMGT Color menu
    - to visualize the amino acids according to their hydropathy, 
volume or IMGT physicochemical classes



  

Amino acid sequences analysis per domain

IMGT/DomainGapAlign

For an antibody V domain sequence, IMGT/DomainGapAlign:
 identifies the closest V domain
 creates gaps according to the IMGT unique numbering
 delimits FR- and CDR-IMGT
 highlights differences with the closest reference



  

Towards «Potential immunogenicity evaluation»

IMGT/DomainGapAlign

Comparison with the statistical profiles of the human expressed repertoires is useful to identify potential 
immunogenic residues at given positions in chimeric or humanized antibodies or to evaluate immunogenicity 
of primate antibodies.

Collier de Perles on one layer

AA that are different compared
to the closest germline V and J 
genes and alleles

(e.g. for alemtuzumab: 11 AA in 
CDR1- and CDR2-IMGT and 14 
AA in the FR-IMGT, compared to 
Homo sapiens IGHV4-59*01)



  

Conclusion

IMGT/3Dstructure-DB, IMGT Colliers de Perles and the IMGT/DomainGapAlign 
tool

1. are widely used by researchers, particularly for antibody engineering  and 
humanization design

2. allow to precisely define and to easily compare amino acid sequences of the 
FR and CDR-IMGT

3. facilitate the identification of potential immunogenic residues at given positions 
in chimeric or humanized antibodies.

4. Therapeutic applications emphasize the importance of the IMGT/3Dstructure-
DB standardized approach that bridges the gap between sequences and 3D 
structures whatever the species.
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