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IMGT®, the international ImMunoGeneTics information system®, http://www.imgt.org, has developed a biocuration pipeline for immunoglobulin (IG) and T cell receptor (TR) sequence annotation. The expert annotation
and added standardized knowledge are based on the seven IMGT-ONTOLOGY axioms: IDENTIFICATION, CLASSIFICATION, DESCRIPTION, NUMEROTATION, LOCALIZATION, ORIENTATION and OBTENTION [1-3].
IMGT/LIGMotif is the tool for genomic DNA sequences analysis [4], and IMGT/Automat is the tool for automatic annotation of rearranged cDNA sequences [5, 6].

IMGT expert biocurators check the annotation tool results for consistency, both manually and by using IMGT® tools (IMGT/NtiToVald, IMGT/V-QUEST, IMGT/BLAST...). These annotated sequences are integrated in
IMGT/LIGM-DB, the comprehensive and largest IMGT® database of IG and TR nucleotide sequences from human and other vertebrate species. For a given entry, nine types of display are available, including the IMGT
flat file, the translation of the coding regions and the analysis by the IMGT/V-QUEST tool. They include the sequence identification, the gene and allele classification, the constitutive and specific motif description, the
codon and amino acid numbering and the sequence obtaining information. IMGT/LIGM-DB annotations allow data retrieval not only from IMGT/LIGM-DB, but also from other IMGT® databases. The main source of IG and
TR gene and allele knowledge is stored in IMGT/GENE-DB [7], the comprehensive IMGT® genome database and in the IMGT reference directory. IMGT/GENE-DB provides a search of IG and TR genes by locus, group
and subgroup. An IMGT/GENE-DB entry displays accurate gene data related to genome, allelic polymorphisms, gene expression, proteins and structures. IMGT/GENE-DB manages the IMGT reference directory used by
the IMGT tools for gene and allele comparison and assignment, and by the IMGT databases for gene data annotation. IMGT/GENE-DB is the official repository of all IG and TR genes and alleles, IMGT® gene and allele
names have been approved by HGNC and endorsed by WHO/IUIS, the World Health Organization (WHO)/International Union of Immunological Societies (IUIS) Nomenclature Subcommittee for IG and TR. Reciprocal
links exist between IMGT/GENE-DB and HGNC, NCBI, VEGA, GeneCards and GenAtlas.

IMGT® Is used in very diverse domains: fundamental and medical research, veterinary research, repertoire analysis, biotechnology related to antibody engineering, diagnostics and therapeutical approaches.
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IMGT® Expert Biocuration Pipeline

Internally developped, proprietary IMGT® research tools:

IMGT-ONTOLOGY & Prototypes

(1) IDENTIFICATION
(2) DESCRIPTION
(3) CLASSIFICATION
(4) NUMEROTATION
(5) LOCALIZATION
(6) ORIENTATION
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IMGT expert biocurators

Left: IMGT-ONTOLOGY axioms and concepts, bridge the gap between genes, sequences and three-dimensional structures. The
concepts include the IMGT® standardized keywords (identification), labels (description) and nomenclature (classification), as well as
IMGT unique numbering and IMGT Colliers de Perles (numerotation). IMGT-ONTOLOGY includes a controlled vocabulary and
annotation rules which are indispensable to ensure accuracy, consistency and coherence in IMGT®.

Right: IMGT standardized labels for the description of prototypic V-GENEs.

Web Resources

0 IMGT flat file

(1) IDENTIFICATION: Keywords

genomic DNA=MoleculeType
germline=ConfigurationType
regular=StructureType
functional=Functionality
Homo sapiens=Taxon
lg-Heavy-Mu=ChainType
variable=GeneType

(2) DESCRIPTION: Labels

V-GENE=Entity
V-REGION=CoreRegion
FR1-IMGT=SubRegion

IMGT/GENE-DB

IMGT/GENE-DB Query Page allows the search of IG/TR
genes according to IMGT-ONTOLOGY'’s seven axioms.
IMGT/GENE-DB entry displays accurate gene data related
to genome (gene localization), allelic polymorphisms
(number of alleles, IMGT reference sequences,
functionality, etc.) gene expression (known cDNAs) and
proteins structures (IMGT Colliers de Perles, IMGT/3Dstruc-
ture-DB). It provides internal links to the IMGT sequence
databases and the IMGT Web resources as well as external
links to genome and generalist sequence databases.

IMGT/LIGM-DB

IMGT/LIGM-DB includes all germline (non-rearranged) and
rearranged IG and TR genomic DNA and complementary
DNA sequences published in generalist databases.
IMGT/LIGM-DB allows searches from the Web interface
according to biological and immunogenetic criteria. For a
given entry, nine types of display are available including the
IMGT flat file, the translation of the coding regions and the
analysis by the IMGT/V-QUEST tool.

The annotations hugely enhance the quality and the
accuracy of the distributed detailed information.

X70208; SV 1; linear; gDNA; STD; HUM; 83© BP.
X70208; X68844;

15-MAY-1995 (Rel. 199520-1, arrived in LIGM-DB)
31-MAR-2015 (Rel. 201514-2, Last updated, Version 19)

3 570 genes
5267 alleles
22 species

@

antigen receptor; Immunoglobulin superfamily (IgSF); immunoglobulin (IG);
IG-Heavy; IG-Heavy-Mu; variable; lymphoma; IMGT reference sequence;
regular; gDNA; germline; functional; V-gene.

(7 049 sequence
351 species

H.sapiens DNA for IgM heavy chain (MTGLa)

IMGT/LIGM-DB annotation level: by annotators
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Key Location/Qualifiers

V-GENE 1..830

/IMGT_allele="IGHV3-66%*04"

/IMGT_gene="IGHV3-66"

/db_xref="taxon:96086"

/mol_type="genomic DNA"

/organism="Homo sapiens"”

1..291

292..337

/translation="MEFGLSWVFLVAILK"

292..294

337..339

338..438

436..440

439..742

/codon_start=3
/translation="VQCEVQLVESGGGLVQPGGSLRLSCAASGFTVSSNYMSWVR
QAPGKGLEWVSVIYSGGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY
YCAR"

439..449

/codon_start=3

/translation="VvQC"

450..742
/translation="EVQLVESGGGLVQPGGSLRLSCAASGFTVSSNYMSWVRQAP

= [IGM-DB

Database contains
177050 sequences
from 351 species

Citing IMGT/LIGM-DB:
Giudicelli, V. et al., Nucleic Acids Res., 34, D781-D784 (2006). PMID: 16381979 Abstract Full K I M G TIG E N E . D B Q u e ry pa g e

IMGT/LIGM-DB query

Version: 1.1 Database release: LIGMDE_V12
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Search by

INIT-CODON
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V-INTRON
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Citing IMGT/GENE-DB : Giudicelli, V. et al. Nucleic Acids Res., 33: D256 - D261 (2005). PMID: 15608191 |

IMGT/GEMNE-DB program version: 3.1.7 (22 July 2015)

IMGT annotation level  ® any '’ keyword level ) fully annotated Definition (part of) Today is Monday, Oct 12 2015

IMGT/GEME-DB contains 2570 genes
5267 alleles

from Z2 species

IMGT/GENE-DEB statistics
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Search by IMGT-ONTOLOGY concepts

@ IDENTIFICATION

Species
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Molecular component

(3) CLASSIFICATION: Nomenclature
IGHV=Group

IGHV3=Subgroup GKGLEWVSVIYSGGSTYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCA
IGHV3-66=Gene R"

IGHV3-66*04=Allele /CDR_length="[8.7.2]"

/IMGT_allele="IGHV3-66*04"
@ NUMEROTATION
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Extracts from the IMGT Flat File X70208 with the IGHV3-66 gene and the IGHV3-66*04 allele.
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IMGT/LIGM-DB reference sequences

Positions in the
. sequence (from INIT-
Accession numbers CODON to the end of
V-REGION)

Secondary
accession
numbers

sequence (from
INIT-CODON to the
end of V-REGION)

Clone names Clone names

Views Dump IMGT/BlastSearch IMGTNV-QUEST

Annotation | IMGT | EMBL FASTA Translation
A
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X70208 - Annotation

IGHY3-66"01 F
IGHV3-65*02 F

14g32.33 ++] o+ 8-1B 51
14g32.33 YAC-5 na

IMGT/GENE-DB entry for Homo sapiens-

@ Cchromosomal localization

Creation date: 2001-08-15
Last updated: 2015-06-23

@ IMGT gene name and definition IGHV3-66

155001-

IGHV3-66*03 F 165000

14g32.33 AB019437 [61] 153482-158510

Sections OBTENTION |IDENTIFICATION CLASSIFICATION DESCRIPTION Literature references Database cross-references Seguence

IMGT gene name : Homo sapiens IGHV3-66 Locus name :

IMGT gene definition :

Homo sapiens IGHV/3-56*04 F 14932.33 X70208  [501

Accession number X70208 Homao sapiens immunoglobulin heavy variable 3-66 Chromosome : 14

Secondary accession numbers
IMGT annotation level

Definition

@oaTENﬂon

Specificities
Disease related

@CLASSIFICAHON

X68844
by annotators

H.sapiens DMA for IgM heavy chain (MTGLa)

Species

Taxonomy
Sequence length
IMGT/LIGM-DB dates

@ IDENTIFICATION

Molecule type
Configuration ty pe
Gene type

Molecule entity type
Functionality type

Homo sapiens (human)
Homo

830

15-MAY-1005
31-MAR-2015 (v. 19)

aDNA
germline
variable
V-gens
functional

Chromosomal localization © 14g32.33

@ Localizations in genome assemblies

Assembly Assembly Unit NCBI Accession number IMGT allele name Fct IMGT label

LV-GENE-UNIT

Designation Positions in NCBI Accession number Orientation

106674976. 106675465 REV

GRCh38.p2 | Primary Assembly | Full chromosome 14 NC 0000149 IGHV3-66"03 | F | L-PART1+V-INTRON+V-EXON 106675015. 106675465 REV

V-REGION 106675015, 106675307 REV

@ Number of alleles: 4

IMGT/GENE-DB reference seguences (in FASTA format)
V-REGICN L-PART1+V-EXON

@ IMGT reference alleles

IGHV3-66 Gene

Extract from IMGT Gene Table: human (Homo sapiens) IGHV. View on the IGHV3-66 gene and the IGHV3-66*04 allele.
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Web Resources
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IGHV3-66"04 X70208 gDNA IGHW3-66*04

1.830

IMGT_allele IGHV3-66*04
IMGT_gene IGHV3-65
db_xref taxon: 9606

@ 0ther sequences from the literature (compiled in IMGT Gene tables, IMGT Repertoire)

O

1.38.4 Gol
(Has-10
3.30-5 (I)-51-2
430-4

3-30-3

430-2

Allele names Gene functionality R T Pr
IGHV3-66*03 F * i

Isolate Accession numbers
227455

Z20084

Clone name
DP-86

Molecule type
gDMNA

gDNA

mol_type genomic DNA

organism

Homo sapiens

5'UTR 1.291 IGHV3-66*03 F + + DA-9

L-PART1 292 337
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@|MGT Repertoire links

Proteins and alleles 2D and 3D structures Probes and RFLP Genes and clinical entities

Alignment of alleles
Protein Displays
Table of alleles

|>ALocus and genes Gene regulation and expression

Chromosomal localization
—p Genetable
f Locus representation

v

IGHC : 11

IGH] - 9
IGHD : 27
IGHY : 123-129

INIT-CODON 202294

Translocations and inversions
Translocations and inversions

Collier de Perles (IMGT numbering)
FR-IMGT and COR-IMGT lenaths

DONOR-SPLICE Phages cDMNA

V-INTRON

337.339
338.438
436..440

WEB INTERFACE
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1.14

3-16

(D131

313
192
{In=11-1
311

ACCEPTOR-SPLICE

V-EXON 430.742

® Annotated IMGT/LIGM-DBE cDNA sequences for Homo sapiens IGHV3-66: 8 3

gtgtccagtgtgaggt tggtggagtctgg ctcctgtgecagectctggattcacegtcagtagecaactacatgagetgggtecgecagge
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1260 kb
(170-170 genes)

Table of annofated IMGT/LIGM-DB cDMA sequences (Accession number, Allele name, Sequence length, Sequence functionality, Sequence definition, Specificity)

L-PART2 439.449

gtgtccagtgt
¥V 5 35
cC B WV

@ Annotated IMGT/LIGM-DE rearranged genomic DNA sequences for Homo sapiens IGHV3-66: 1 6

Web Resources

Table of annotated IMGTILIGM-DB rearranged genomic DNA seguences (Accession number, Allele name, Sequence length, Sequence functionality, Sequence definition, Specificity)

V-REGION 450.742

Localization of the human (Homo sapiens)
IGH locus on chromosome 14 (14932.33)

CDR_length [3.7.2] i i i 433
T A [ERRAT @ Annotated IMGT/3Dstructure-DB structures and IMGT/2Dstructure-DB amino acid sequences for Homo sapiens IGHV3-66:

IMGT_gene IGHWV3-66

Table of annotated IMGT/3Dstructure-DB structures and IMGT/20structure-DB amino acid sequences (IMGT entry ID, IMGT entry type, Allele name, IMGT protein name, IMGT receptor type, IMGT
receptor description, Species, Chain ID)

| @External links
v
Nomenclature
HGNC database: 5619

450.524
1to 26, AA 10 missing

FR1-IMGT
Genome databases

MNCBI Gene: 28412

VEGA: OTTHUMGOD000151880 OTTHUMGDO000191046
GeneCards: |GHV3-66

GenAtlas: 26460

Sequence databases

EMBL: ABO19437 X70208 X92218 727455 727504 729984
DDBJ: AB019437 X70208 X02218 Z27455 727504 729984
GenBank: AB019437 X70208 X02218 Z27455 727604 729984

Localization of the IGHV3-66 gene on human (Homo sapiens) IGH locus
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DNA Data Bank of [apan

Fundamental and medical research Biotechnologies related to antibody engineering

Diagnostics

Genome diversity and genome evolution

APPLICATIONS

— Therapeutical approaches

Structural evolution of the IgSF and MhcSF Veterinary research
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