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I. Mission

The IUIS ‘Immunoglobulins (IG), T cell receptors (TR) and Major Histocompatibility (MH) Nomenclature
SubCommittee (IMGT-NC) mission is to report to the IUIS Nomenclature committee on the standardized
classification and nomenclature of the immunoglobulins (IG), T cell receptors (TR) and major
histocompatibility (MH) genes and proteins of any vertebrate species with jaws (gnathostomata, from
fishes to humans).

IMGT-NC genes and alleles are managed by IMGT®, the international ImMunoGeneTics information
system® http://www.imgt.org, created in 1989 by Marie-Paule Lefranc, and the global reference in
immunogenetics and immunoinformatics.
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Il. Members of IMGT-NC

Founding Members of the WHO-IUIS Nomenclature Subcommittee for immunoglobulins (IG), T cell
receptors (TR) and major histocompatibility (MH) (IMGT-NC) in 1989 are J. (Joseph) Donald Capra
(USA) (1937-2015) (www.jimmunol.org/content/194/12/5575.full), Max Cooper (USA), Tasuku Honjo
(Japan) Leroy Hood (USA), Gérard Lefranc (France), Marie-Paule Lefranc (France), Fumihiko Matsuda
(Japan) and Hans Georg Zachau (Germany) (1930-2017). Members of the SubCommittee are experts
and contributors to the field of immunogenetics who in their published work have promoted
standardization of the IMGT IG, TR and/or MH genes and alleles. Associated to IMGT-NC are the IMGT
Experts who are contributors on a case by case basis for IG, TR and/or MH loci of given species
(http://www.imgt.org/IMGTindex/IMGTexperts.php).

Summary reports written by the IMGT-NC are sent on an annual basis to the chair of the WHO-IUIS
Nomenclature (Michel Kazatchkine (Sept 1992-2004), Laurence Boumsell (Sept 2004-2010), Pablo
Engel (Sept 2010-2016), Menno van Zelm (Sept 2016-)), for presentation at the annual 1UIS Council
Meetings (coincident every three years with the International Congress of Immunology (ICI). The links
to the IMGT-NC events, publications and/or reports since its creation in 1989 are publicly available at
http://www.imgt.org/IMGTindex/IUIS-NC.php.

lll. New IG and TR genes and alleles

The biocuration of new IG and TR genes and alleles is done by the IMGT® team. This includes
polymorphic genes from humans and genes of newly sequenced genomes of any species of vertebrates
with jaws (gnasthomata) others than humans.

The complete annotation of new IG and TR genes and alleles is performed based on the IMGT-
ONTOLOGY concepts and IMGT Scientific chart rules: standardized identification (keywords),
description (labels), classification (genes and alleles nomenclature) and numerotation (IMGT unique
numbering).

New IG and TR genes and alleles are entered in the IMGT web resources (IMGT Repertoire Gene
tables, Alignments of alleles, Protein displays, etc.), databases (IMGT/LIGM-DB, IMGT/GENE-DB,
IMGT/3Dstructure-DB and IMGT/2Dstructure-DB, etc) and tools (IMGT/V-QUEST,
IMGT/DomainGapAlign, etc) and are publicly and freely available to the academics.

Following the entry of a new IG or TR gene in IMGT/GENE-DB — which marks its official approval by
IMGT® — the IMGT-NC chair informs the Human Genome Organization (HUGO) Gene Nomenclature
Committee (HGNC) and the National Center for Biotechnology Information (NCBI Gene) of the new
gene and of its IMGT gene name (symbol and definition, reference sequence, genome localization,
functionality). Reciprocal links for individual entries are created between the three sites IMGT, HGNC
and NCBI Gene.

IG and TR alleles are under the entire responsibility of IMGT® since its creation in 1989 (Human Gene
Mapping 10 workshop, New Haven). They were published for the first time in the Immunoglobulin
FactsBook (2001) and in the T cell receptor FactsBook (2001). The IG and TR alleles are currently
managed in IMGT/GENE-DB and displayed in Alignments of alleles. There are fully annotated and
entered in the IMGT® web resources, databases and tools as described above.

On April 29, 2018, IMGT/GENE-DB, the IMGT® gene database, contained 4,944 IMGT genes and 6,878
alleles from 26 species.

* 706 IG and TR genes and 1,360 alleles for Homo sapiens (462 IG genes and 935 alleles; 244 TR
genes and 425 alleles) as well as 11 RPI and 135 alleles

* 686 IG and TR genes and 746 alleles for Macaca (478 genes and 529 alleles for Macaca mulatta),

+ 892 IG and TR genes and 1,345 alleles for Mus (871 genes and 1321 alleles for Mus musculus),

* 638 IG and TR genes and 644 alleles for Rattus norvegicus.

More statistics are available at http://www.imgt.org/genedb/stats.

Updates of the IMGT reference directories are reported in the Documentation of the corresponding
IMGT® tools.
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IV. Recent accomplishments
1) Major individual external submissions to IMGT-NC (since Report 2017, November 22)

Acknowledgement to Catherine Scheepers (Sandringham, South Africa) for her submission of 36
genomic sequences with INSDC accession numbers on 15/12/17. The sequences were found in 1, 2
or 3 individuals (total 47 sequences), or found twice in the same individual. The submission concerns
11 different genes (not including the duplicated genes), 17 known alleles; 8 new alleles (1 IGHV1-8
(*03), 2 IGHV1-69 (*15, *16), 2 IGHV2-26 (*02, *03), 3 IGHV2-70 (*15, *16, *17) (Results from IMGT-
NC 26/12/17).

Following the classical IMGT procedure, these alleles led to:

1. Entry of the sequences in IMGT/LIGM-DB and IMGT annotation
http://www.imgt.org/ligmdb/view?format=IMGT&id=MG719328

2. Update of GeneTable
http://www.imgt.org/IMGTrepertoire/index.php?section=LocusGenes&repertoire=genetable&species=h
uman&group=IGHV

3. Update of Alignments of allele
http://www.imgt.org/IMGTrepertoire/Proteins/alleles/index.php?species=Homo%20sapiens&group=IG
HV&gene=IGHV1-69%20and%20IGHV1-69D

4. Update of the IMGT reference directories (nucleotide and amino acid sequences)
Lefranc et al. Nucleic Acids Res. 2015;43:D413-22. PMID: 25378316

2) Entry of 107 Homo sapiens IG variable genes in UniProt

IMGT/GENE-DB reference sequences of 107 Homo sapiens IG genes were provided by IMGT to
UniProt and the translation of these genes entered in the database by the UniProt team. They include
37 IGHV, 38 IGKV and 32 IGLV. Reciprocally, cross-references were added from IMGT/GENE-DB to
UniProt for these entries.

This collaborative work between IMGT and UniProt on the sequences of the IGHV, IGKV and IGLV
genes is a major step, at the international level, based on the IMGT gene nomenclature (IMGT gene
names approved by HGNC in 1999 and endorsed by NCBI in 2000).

The IMGT alleles of the IG genes are defined at the nucleotide levels, and allele query should be done
in IMGT/GENE-DB, however for completeness and correspondence between the databases, the IMGT
allele of the sequence provided by IMGT is reported in UniProt.

Announced in the Report 2017, November 22, this entry of IMGT IG variable genes in UniProt has led
to two communications:

Poux S, Argoud-Puy G, Breuza L, Lefranc M-P, IMGT®, the international ImMunoGenetics information
system® and UniProt Consortium.

Representative functional immunoglobulin (IG) genes in UniProtKB/Swiss-Prot.

Comm. Poux S. 11th International Biocuration Conference (IBC).

Shanghai, China, April 8-11, 2018.

Argoud-Puy G, IMGT®, the international ImMMunoGeneTics information system®, and The UniProt
Consortium

Representative functional immunoglobulin (IG) genes in UniProtKB/Swiss-Prot

Poster 13th [BC]? - the Basel Computational Biology Conference.

Basel, Switzerland, September 12-15, 2017.

3) Nomenclature and next generation sequencing (NGS) of IG and TR

IMGT/HighV-QUEST, http://www.imgt.org/HighV-QUEST/login.action the web portal created in
October/November 2010, and currently the only online tool freely available for academics for the
analysis of Next Generation Sequencing (NGS) data for the study of repertoires of immunoglobulins (IG)
and T cell receptors (TR) in normal and pathological situations, accepts 500.000 sequences per batch
and one million sequences for statistical analysis. The functionality ‘identification and characterization
of IMGT clonotypes (AA)’ is based on the IG and TR gene and allele names.
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IMGT/StatClonotype, http://www.imgt.org/StatClonotype/ is an IMGT® tool for statistical analysis of sets
from IMGT/HighV-QUEST output, on the Web since June 2016. IMGT/StatClonotype uses a generic
statistical procedure for identifying significant changes in IG and TR differences of proportions of IMGT
clonotypes (AA) diversity and expression, bringing an additional level of analysis and comparison
between repertoires described using the IMGT IG and TR gene and allele names.

4) Nomenclature and IG and TR amino acid sequences and three-dimensional structures

IMGT/DomainGapAlign analyses the amino acid sequences of IG (or antibodies) and TR using the IMGT
IG and TR gene and allele names and bridge the gap between sequences and three-dimensional
structure as the same rules (numbering, CDR-IMGT, FR-IMGT) are used and can be visualized as IMGT
Collier de Perles graphical representations. These standards have been used for the last ten years for
the monoclonal antibodies definitions published in the proposed and recommended lists of the WHO
International Nonproprietary Names (INN) programme. They can describe any novel format resulting
from antibody engineering. This long-term collaboration for standardization has recently been formalized
between IUIS and WHO.

5) Publication in Frontiers in Immunology, invited by the WHO IUIS Nomenclature Committee
(Proceedings of ICI Milan 2013)

Lefranc M-P. Immunoglobulin (IG) and T cell receptor genes (TR): IMGT® and the birth and rise of
immunoinformatics. Front Immunol. 2014 Feb 05;5:22.
https://www.frontiersin.org/articles/10.3389/fimmu.2014.00022/full

The publication has reached 11,307 views on April 29, 2018.

UniProt has made a link to that publication in the abstract of the files of the 107 IG variable genes. HGNC
has quoted this reference in the two introductory pages on the IG and TR.

V. Ongoing projects

1) Collaboration with HGNC, Ensembl, NCBI, UniProt.

2) Collaboration with the European Research Initiative on CLL (ERIC).

3) Collaboration with the EuroClonality-NGS consortium.

4) Collaboration with the Adaptive Immune Receptor Repertoire (AAIR) Consortium.

5) Reciprocal links to IUPHAR-DB and to IEDB.

6) Diffusion of the IMGT booklet (11 papers, 144 pages) edited by Cold Spring Harbor Protocols (CSHP).
The content of this booklet was detailed in the 2012 Sub-Committee report.

CSHP specifically edited the IMGT booklet for educational purposes and authorized IMGT® to have it
freely available on the IMGT® site http://www.imgt.org (available in 'IMGT References'). CSHP also
authorized that the IMGT booklet be printed and distributed freely. IMGT® databases and tools
described in these chapters use the IUIS/IMGT nomenclature approved by Human Genome
Organization (HUGO) Nomenclature Committee (HGNC).

VI. Challenges and opportunities in 2018
Large scale genome sequencing

1) IMGT/GENE-DB biocuration and nomenclature of IG and TR genes and alleles of species from newly
sequenced genomes.

A landmark is represented by the approved IMGT nomenclature of the IG and TR loci of Canis lupus
familiaris (Martin et al. 2018) which will be used as a benchmark for other species. The Canis lupus
familiaris reference sequences have been entered in IMGT/HighV-QUEST reference directories
allowing NGS repertoire analysis

2) IMGT-NC is currently developing the concept of localization to annotate and manage the copy number
variations (CNV) and polymorphisms by insertion/deletion in the Homo sapiens IG and TR loci.

3) A working group (WG) within AAIR intends to analyse the criteria for defining inferred alleles from
NGS (the procedure would include a submission of inferred alleles validated by the WG to a generalist
database, before submission to the IMGT-NC). If IMGT data quality requirement is preserved, inferred
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alleles could be considered in the IMGT reference directories of IMGT/V-QUEST and IMGT/HighV-
QUEST.

Pespectives

IG, TR and MH standardized nomenclature based on the IMGT-ONTOLOGY concepts of identification
(standardized keywords), description (standardized labels), classification (gene and allele
nomenclature) and numerotation (IMGT unique numbering and IMGT Collier de Perles) have been
crucial in the development of immunoinformatics since its creation in 1989.

These concepts are necessary more than ever in large scale genome sequencing, immune repertoire
NGS studies and antigen receptor biotechnology for immunotherapy. Future directions consist in
promoting IUIS/IMGT/HGNC nomenclature for new data originating from genome analysis of animal
models, veterinary and wild life species, repertoire next generation sequencing and antibody
engineering.
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