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Information
system®

IMGT®, the international ImMunoGeneTics information system®, http://www.imgt.org, the global reference in immunogenetics and immunoinformatics, provides an integrated approach to biocuration of
two-dimensional (2D) and three-dimensional (3D) structures in IMGT/2Dstructure-DB and IMGT/3Dstructure-DB, that allows one to annotate 2D structures even if 3D structures are not yet available. This
approach is based on two major concepts of numerotation of IMGT-ONTOLOGY, generated from the NUMEROTATON axiom: the IMGT unigue numbering and the IMGT Collier de Perles. These concepts
have been defined for the variable (V), the constant (C) and the groove (G) domains. The V domain includes the V-DOMAIN of the immunoglobulins (IG) and T cell receptors (TR) and the V-LIKE-DOMAIN
of the immunoglobulin superfamily (IgSF) proteins other than IG and TR. The C domain includes the C-DOMAIN of the IG and TR and the C-LIKE-DOMAIN of the IgSF proteins other than IG and TR. The G
domain includes the G-DOMAIN of the major histocompatibility (MH) proteins and the G-LIKE-DOMAIN of the MhSF proteins other than MH. The IMGT unigue numbering always assigns the same position
to conserved amino acids in the domain, whatever the chain type and the species. For example, a V or a C domain is characterized by 4 (5 in a V-DOMAIN) conserved amino acids, 1st-CYS 23,
CONSERVED-TRP 41, hydrophobic amino acid 89, 2nd-CYS 104, and for a V-DOMAIN, J-PHE or J-TRP 118. In addition, the IMGT Collier de Perles allows to visualize the standardized strands and loops
of the V and C domains and strands and helix of the G domain and to precisely delimit the framework regions (FR-IMGT) and complementarity determining regions (CDR-IMGT) of the V-DOMAIN. Whereas
IMGT/3Dstructure-DB contains data specific to 3D structures (contact analysis, peptide/MH (pMH) complexes, antigen receptor/antigen complexes (IG/Ag, TR/pMH)), it also contains data similar to
IMGT/2Dstructure-DB. Both databases contain |G or antibodies, TR, MH, related proteins of the immune system (RPI). Biocuration is performed using IMGT/DomainGapAlign that provides IMGT gene and
allele names (CLASSIFICATION), region and domain delimitations (DESCRIPTION), and amino acid positions according to the IMGT unique numbering (NUMEROTATION). Coupled to the IMGT/Collier-
de-Perles tool, IMGT/DomainGapAlign provides an invaluable help for antibody engineering and humanization design of therapeutical antibodies based on CDR grafting. Indeed they allow to precisely
define and to easily compare amino acid sequences of the FR-IMGT and CDR-IMGT, between the nonhuman (mouse, rat...) and the closest human V domains. It also facilitates the identification of
potential immunogenic residues at given positions in chimeric or humanized antibodies, including those of the C domains. These therapeutic applications emphasize the importance of the IMGT® standard-
ized approach that bridges the gap between sequences and structures whatever the species. Since 2008, amino acid sequences of monoclonal antibodies (mAb, suffix -mab), of fusion proteins for immune

applications (FPIA, suffix -cept) and of composite proteins for clinical applications (CPCA) from the WHO/International Nonproprietary Name (INN) programme have been entered in IMGT®.
[1] IMGT booklet (11 papers), Cold Spring Harb Protoc, 124 pages (2011) (pdf, IMGT References, http://www.imgt.org). With generous provision from Cold Spring Harbor (CSH) Protocols.

IMGT unigue numbering and IMGT Colliers de Perles

V-DOMAIN and C-DOMAIN of IG and TR, V-LIKE and C-LIKE of IgSF other than IG and TR G-DOMAIN of MH, G-LIKE of MhSF other than MH

IMGT Collier de Perles : Human TRBV19 V-BETA DOMAIN IMGT Collier de Perles : Human HLA-DRA G-ALPHA DOMAIN
TR-ALPHA_BETA (2axj) MH2-ALPHA_BETA and IMGT Collier de Perles : Human HLA-DRB1 DOMAIN
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IMGT unique numbering for variable (V) domain is used for V-DOMAIN of immunoglobulins (IG) and T cell receptors (TR) (e.g. V-ALPHA, V-BETA for TR-ALPHA_BETA) and C C

for V-LIKE of IgSF other than IG and TR.
IMGT unique numbering for constant (C) domain is used for C-DOMAIN of immunoglobulins (IG) and T cell receptors (TR) (e.g. C-ALPHA, C-BETA for TR-ALPHA_BETA) IMGT unique numbering for groove (G) domain is used for G-DOMAIN of Major histocompatibility (MH) (e.g. G-ALPHA, G-BETA for MH2-ALPHA_BETA) and for G-LIKE of
and for C-LIKE of IgSF other than IG and TR. MhSF other than MH. MH belongs also to IgSF by its C-LIKE.

IMGT/2Dstructure-DB and IMGT/DomainGapAlign

IMGT/DomainGapAlign identifies the closest germline V-REGION (for V'), C-DOMAIN (for ‘C’) or G-DOMAIN (for ‘G’), creates gaps according to the IMGT unigue numbering and A standardized comparison of V domain sequences for antibody humanization

highlights differences with the closest reference(s). For an antibody V domain sequence, the tool identifies the closest germline V-REGION and J-REGION, and provides a Includes the delimitation of the FR-IMGT and CDR-IMGT, the determination of the

delimitation of the strands, framework regions (FR-IMGT) and CDR-IMGT. The gene and allele name of the closest sequence(s) from the IMGT domain directory is provided with CDR-IMGT lengths (e.g. [8.8.13]), the percentage of identity between FR-IMGT

a percentage of identity and a Smith-Waterman score. Regions and domains are highlighted using the IMGT color menu and IMGT Colliers de Perles are generated from the gapped [calculated on 91 amino acids for VH (FR1-, FR2-, FR3-, FR4-IMGT: 25, 17, 38, 11)

sequences provided by the tool. and 89 for V-KAPPA (FR1-, FR2-, FR3-, FR4-IMGT: 26, 17, 36, 10)] and the number
of IMGT amino acid physicochemical class changes.
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V-REGION identity CDR-IMGT Number of different AAin  FR-IMGT  Number of different AA in Total number of AA changes
percentage lengths CDR1- and CDR2-IMGT lengths FR-IMGT in V-DOMAIN

alemtuzumab_VH 73.0% 8,10,12 11 1254735 1] 14 25 The circles bordered in pink indicate amino acid differences with the closest

domain.

IMGT/3Dstructure-DB

IMGT/3Dstructure-DB card gives access to chain details with If one 3D structure is available (for example 1cel for alemtuzumab), itis possible to query IMGT/3Dstructure-DB: IMGT pMH contact sites graphically represent, in IMGT Colliers
|nollll\\;||gl_1ralcdc|)l_ma|(? dssclrlptlon. For eachI domamdthereI IS a link - to visualize hydrogen bounds in the IMGT Collier de Perles on two layers dgd PeLIe_s, th_e MMHHammo IaC|d pOSItéonr? that”contact the pepUde;\c
(0 ofier ae Feries (e.g. on one fayer an two layers * to check the contact analysis table. This table provides contacts between structural units (domains or ligand). slae chains In p complexes, and thus allow comparison o
for V-DOMAIN) and Domain contacts (overview). PMH interactions, between 3D structures of the same MH class or
even between MH1 and MH2 classes.
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VH 1cel_H (Ligand) 1cel_P

Chain details of CAMPATH-1H, , MABCAMPATH®, |G, FAB-GAMMA-1_KAPPA Humanized (Humanized)
[1cel_H,1cel_L] List of the Residue@Position pair contacts:
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IGHV4-59"01 (73.00%){Human) Alignment details

IMGT gene and IGHJ4*01 (92.90% )Human) , IGHJ4*02 (92 90% }{Human) , IGHJ4*03 (92 90% )(Human)
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IMGT/DomainGapAlign results
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