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Abstract

‘Nomenclature of the Human Immunoglobu-
lin Lambda (IGL) Genes’, the 18th report of
the ‘IMGT Locus in Focus’ section, provides
the first complete list of all the human IGL
genes. The total number of human IGL genes
per haploid genome is 87-96 (93-102 if the
orphons are included), of which 37-43 genes
are functional. IMGT/Human Genome Orga-
nization (HUGO) gene names and definitions
of the human IGL genes on chromosome
22911.2 and IGL orphons on chromosomes 8
and 22 are provided with the gene functional-
ity and the number of alleles, according to
the rules of the IMGT Scientific chart, with the
accession numbers of the IMGT reference
sequences and with the accession ID of the
Genome Database GDB and NCBI LocusLink
databases, in which all the IMGT human IGL

genes have been entered. The tables are
available at the IMGT Marie-Paule page of
IMGT, the international ImMunoGeneTics
database (http:/fimgt.cines.fr) created by
Marie-Paule Lefranc, Université Montpellier

II, CNRS, France.

Copyright© 2001 S. Karger AG, Basel

Introduction

‘Nomenclature of the Human Immuno-
globulin Lambda (IGL) Genes’ is the 18th
report of the ‘IMGT Locus in Focus’ section
launched in the April 1998 issue of Experi-
mental and Clinical Immunogenetics [1-18].
This report comprises three tables and three
figures entitled, respectively: (1) Complete list
of the human IGL genes on chromosome 22 at
22q11.2;(2) Human IGL orphons on chromo-
somes 8 and 22; (3) Correspondence between
the human IGLV gene nomenclatures; (4)
Chromosomal localization of the human IGL
locus at 22q11.2; (5) Representation of the

KA RG E R ©2001 S. Karger AG, Basel
0254-9670/01/0184-0242$17.50/0

Fax +41 61 306 12 34

E-Mail karger@karger.ch

www. karger.com

Accessible online at:
www. karger.com/journals/eci

Prof. Marie-Paule Lefranc, IMGT

Laboratoire ' ImmunoGénétique Moléculaire, LIGM UPR CNRS 1142
IGH, 141 rue de la Cardonille, F-34396 Montpellier Cedex 5 (France)
Tel. +334 99 61 99 65, Fax +334 99 61 99 01

E-Mail lefranc@ligm.igh.cnrs.fr, IMGT: http://imgt.cines.fr



human IGL locus at 22ql11.2, and (6) The
CLASSIFICATION concept of the IMGT-
ONTOLOGY, exemplified for the IGLV
genes. The tables provide the first complete
list of all the human IGL genes. The total
number of human IGL genes per haploid
genome is 87-96 depending on the haplotypes
(93-102 if the orphons are included), of which
37-43 genes are functional. IMGT/Human
Genome Organization (HUGO) gene names
and definitions of the human IGL genes on
chromosome 22ql11.2 and IGL orphons on
chromosomes 8 and 22 are provided with the
gene functionality and the number of alleles,
according to the rules of the IMGT Scientific
chart, with the accession numbers of the
IMGT reference sequences and with the ac-
cession ID of the Genome Database GDB and
NCBI LocusLink databases, in which all the
IMGT human IGL genes have been entered.
Detailed references for individual IGLV,
IGLJ and IGLC genes are available in other
reports [2, 7, 19]. These tables and figures are
available at the IMGT Marie-Paule page of
IMGT, the international ImMunoGeneTics
database (http://imgt.cines.fr) created by
Marie-Paule Lefranc, Université Montpellier
II, CNRS, Montpellier, France [20-23].

Human IGL Locus at 22¢q11.2

The human IGL locus is located at band
22q11.2 on the long arm of chromosome 22
[24, 25] (fig. 1). The orientation of the locus
has been determined by the analysis of trans-
locations involving the IGL locus in leukemia
and lymphoma. Sequencing of the long arm of
chromosome 22 showed that it encompasses
about 35 megabases of DNA and that the IGL
locus is localized at 6 megabases from the cen-
tromere [26].

The human IGL locus at 22ql11.2 spans
1,050 kb (fig. 2). It consists of 73-74 IGLV
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Fig. 1. Chromosomal localization of the human IGL
locus at 22q11.2. The vertical line indicates the local-
ization of the IGL locus at 22q11.2. The arrow indi-
cates the orientation 5 — 3’ of the locus, and the gene
group order in the locus. The arrow is proportional to
the size of the locus, indicated in kilobases (kb). The
total number of genes in the locus is shown between
parentheses. Depending on the haplotype, there are 7—
11 IGLC genes. In the 7-IGLC gene haplotype, each
IGLC gene is preceded by one IGLJ gene in 5.
Although the additional IGLC genes, in the 8-, 9-, 10-
and 11-IGLC gene haplotypes have not yet been
sequenced, they are probably preceded by one IGLJ
gene. The number of functional genes defines the
potential IGL repertoire, which comprises in the 7-
IGLC gene haplotype, 37-43 genes (29-33 IGLV, 4-5
IGLJ and 4-5 IGLC) per haploid genome.

genes [2, 7, 27-30], localized on 900 kb, 7-11
IGLJ and 7-11 IGLC genes depending on the
haplotypes, each IGLC gene being preceded
by one IGLJ gene [31-34] (table 1). Fifty-six
to 57 IGLV genes belong to 11 subgroups,
whereas 17 pseudogenes which are too diver-
gent to be assigned to subgroups, have been
assigned to the clans (see header of table 1).
The 5-most IGLV genes occupy the more
centromeric position, whereas the IGLC
genes, in 3’ of the locus, are the most telomer-
ic genes in the IGL locus. The potential ge-
nomic IGL repertoire comprises 29-33 func-
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Fig. 2. Representation of the human IGL locus at
22ql11.2. The boxes representing the genes are not to
scale. Exons are not shown. A, B, C refer to three dis-
tinct V-CLUSTERS based on the IGLV gene subgroup
content [29]. IGLV gene names are designated by a
number for the subgroup [27, 29] followed by a hyphen

tional IGLV genes belonging to 10 subgroups,
4-5 IGLJ, and 4-5 IGLC functional genes in
the 7-IGLC gene haplotype. One, 2, 3 or 4
additional IGLC genes, each one probably
preceded by 1 IGLJ, have been shown to char-
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and a number for the localization from 3’ to 5’ in the
locus. Pseudogenes which could not be assigned to sub-
groups with functional genes are designated by a Ro-
man numeral between parentheses, corresponding to
the clans, followed by a hyphen and a number for the
localization from 3’ to 5’ in the locus.

acterize IGLC haplotypes with 8, 9, 10 or 11
genes [32, 35-37], but these genes have not
yet been sequenced. The number of human
IGL genes at 22q11.2 is 87-96 of which 37-
43 genes are functional [19].

Lefranc
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Orphons

Six IGL genes have been found outside the
main locus in other chromosomal localiza-
tions (table 2). These genes, designated as or-
phons, cannot contribute to the synthesis of
the immunoglobulin lambda chains, even if
they have an open reading frame (ORF). Two
IGLYV orphons have been identified on chro-
mosome 8 at 8qll1.2 and one of them be-
longing to subgroup 8 has been sequenced
[38]. Two IGLC orphons and two IGLV or-
phons have been characterized on 22q outside
of the major IGL locus [26] (table 2).

IGL Gene Nomenclature and IMGT
Scientific Chart

Gene Names

Gene names (table 1, 2) are designated ac-
cording to the IMGT gene name nomencla-
ture for Ig and T cell receptors of all verte-
brates based on the ‘CLASSIFICATION’ con-
cept of IMGT-ONTOLOGY [39] (Appendix
1) and according to the rules of the IMGT
Scientific chart [20, 22] available at http://
imgt.cines.fr. IMGT gene names and IMGT
gene definitions for the human IG [40]
and TR genes [41] were approved by the
HUGO Nomenclature Committee in 1999.
Note that in the HUGO symbols (http://
www.gene.ucl.ac.uk/nomenclature),  slashes
and parentheses are omitted and capital let-
ters replace the lowercase letters found in
some provisional IMGT gene names. Other-
wise the gene symbols and all the full names
(including slashes and parentheses) are identi-
cal in IMGT and HUGO nomenclatures.

Functionality

Criteria of functionality (F = functional,
P = pseudogene, ORF = open reading frame)
(table 1, 2) have been described in the IMGT

Human IGL Gene Nomenclature

Scientific chart [1]. The definition of func-
tionality is based on the sequence analysis. As
examples, the instances functional (for germ-
line V, D, J, and for C sequences) mean that
the coding regions have an ORF without a
stop codon, and that there is no described
defect in the splicing sites and/or recombina-
tion signals and/or regulatory elements. Ac-
cording to the gravity of the identified defects,
the functionality can be defined as OREF,
pseudogene or vestigial (for germline V, D, J
and for C genes) [1]. Complete definitions are
available in the IMGT Scientific chart at the
IMGT Marie-Paule page. Information on
gene rearrangement, DNA transcription into
mRNA and RNA translation into a polypep-
tide chain is provided in the IMGT ‘Germline
gene tables’ in the IMGT Repertoire (columns
designated as R, T and Pr, respectively), and
has been published in a previous IMGT Lo-
cus in Focus’ report [2]. This information is
extracted from the literature and through an
IMGT/LIGM-DB sequence database search
[21-23]. The IMGT/V-QUEST tool, avail-
able at the IMGT Home page at http://
imgt.cines.fr, allows the identification of the
germline IGLV and IGLJ genes from IGLV-]
genomic rearrangements and transcripts, and
provides translation and two-dimensional re-
presentation (Collier de Perles) of the variable
regions [21, 22, 42].

Reference Sequences

For each gene, an IMGT reference se-
quence accession number is given (table 1, 2).
For the functional or ORF genes, the IMGT
reference sequence accession number is that
corresponding to the allele*01. Note that the
number *01 does not necessarily mean that
other alleles are already known: it signifies
that any new polymorphic sequence will be
described by comparison to that allele *01.
Although the IMGT accession numbers are
the same as those from the EMBL/GenBank/
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Table 3. Correspondence between the human IGLV nomenclatures. IGLV genes are listed from 3 in the IGL

locus (top of the table) to 5’ (bottom of the table)

IMGT, IGLV Frippiat et al. [27]  Kawasaki IMGT, IGLV Frippiat et al. [27]  Kawasaki
gene name [2, 19]  Williams, Frippiat et al. [30] gene name [2, 19] Williams, Frippiat et al. [30]
et al. [29] et al. [29]
3-1 3r 2-1 1-36 la 1-11
32 3q 2-2P 5-37 Se 4-1
4-3 4c 5-1 (I)-38 1-12P
3-4 2-3P 5-39 Sa
2-5 2al 1-1P 1-40 le 1-13
3-6 3a2 2-4P 1-41 1d 1-14P
3-7 3n 2-5P (VII)-41-1 lambdavgl
2-8 2¢ 1-2 I)-42 V lambda A 1-15P
3-9 3j 2-6 7-43 Ta 3-2
3-10 3p 2-7 1-44 Ic 1-16
2-11 2e 1-3 5-45 5¢ 42
3-12 3i 2-8 7-46 7b 33
3-13 3f 2-9P 1-47 g 1-17
2-14 2a2 1-4 5-48 5d 4-3
3-15 2-10P 9-49 9a 5-2
3-16 3a 2-11 1-50 1f 1-18
3-17 3g 2-12P 1-51 1b 1-19
2-18 2d 1-5 5-52 5b 4-4
3-19 3l 2-13 (IV)-53 4-5P
I)-20 1-6P 10-54 10a 1-20
3-21 3h 2-14 11-55 4-6
3-22 3e 2-15 I)-56 1-21P
(VI)-22-1 lambdavg2 6-57 6a 1-22P
2-23 2b2 1-7 (V)-58 5-3P
3-24 3d 2-16P (Iv)-59 4-7P
3-25 3m 2-17 4-60 4a 5-4
(VI)-25-1 lambdavg3 8-61 8a 3-4
3-26 3b 2-18P 1-62 1-23P
3-27 2-19 1)-63 1-24P
2-28 2bl 1-8P (IV)-64 4-8P
3-29 3c 2-20P (IV)-65 4-9P
3-30 30 2-21P (V)-66 5-5P
3-31 3k 2-22P (IV)-66-1
3-32 3il 2-23P 10-67 10b 1-25P
2-33 2f 1-9 I1)-68 1-26P
2-34 1-10P 4-69 4b 5-6
7-35 Tc 3-1P D-70 1-27P

DDBJ generalist databases, the content of the
IMGT/LIGM-DB flat files differs in terms of
the expert annotations added by IMGT.

Alleles

The number of alleles of the human IGLV,
IGLJ and IGLC genes (table 1, 2) is deter-
mined according to ‘Tables of alleles’ and

250 Exp Clin Immunogenet 2001;18:242-254

‘Alignments of alleles’, in the IMGT Reper-
toire, at http://imgt.cines.fr. A dash (-) indi-
cates that allele polymorphism of the pseudo-
genes has not been studied. Alignments of all
known germline functional and ORF se-
quences assigned to the different alleles, by
comparison to the allele *01, are displayed in
another source [19]. Human IGL entries in

Lefranc



this source include 53 genes and 108 alleles,
with a total of 213 sequences [19].

Genome Database Accession Numbers

All IMGT/HUGO human IGL gene sym-
bols, full names and reference sequence acces-
sion numbers have been entered into the Ge-
nome Database GDB, Toronto, Canada
(http://www.gdb.org), and into LocusLink at
NCBI (National Center for Biotechnology In-
formation), Bethesda, Md., USA (http://
www.ncbi.nlm.nih.gov/LocusLink). Accession
ID to these genome databases are provided in
table 1 and 2. Links to OMIM (Online Men-
delian Inheritance in Man, MIM) (http://
www.ncbi.nlm.nih.gov/Omim) are cited when
there are existing entries in OMIM. Links to
the individual IMGT, GDB and LocusLink
gene entries are available from http://
imgt.cines.fr from IMGT Repertoire > Lists
of IG and TR.

Correspondences between
Nomenclatures and Numberings

Correspondence between the human
IGLV gene nomenclatures is reported in ta-
ble 3.

In order to be able to easily compare
sequences of immunoglobulins and T cell re-
ceptors, a unique numbering has been defined
for the variable regions [42, 43]. Correspon-
dence between the IMGT unique numbering
and other numberings for the human IGLV
genes is available from the IMGT Scientific
chart and a previous report [42]. The IMGT
unique numbering relies on the high conser-
vation of the structure of the variable region.
This numbering takes into account and com-
bines the definition of the framework (FR)
and complementarity determining regions
(CDR) [44], structural data from X-ray dif-
fraction studies [45], and the characterization

Human IGL Gene Nomenclature

of the hypervariable loops [46]. The unique
numbering has allowed the redefinition of the
limits of the FR and CDR [42]. The FR-
IMGT and CDR-IMGT lengths themselves
become crucial information characterizing
the variable regions belonging to a group, a
subgroup, and/or a gene. For example, for a
germline gene of the human IGLV2 sub-
group, the lengths of the 3 CDR-IMGT, ex-
pressed as the number of amino acids, are
designated as [9.3.9] IMGT Repertoire>2D
and 3D structures) [7, 42]. The unique num-
bering is used as the output of the IMGT/
V-QUEST alignment tool, and in the ‘Align-
ments of alleles” (IMGT Repertoire>Proteins
and alleles) [19].
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Appendix 1

The ‘CLASSIFICATION’ Concept of

IMGT-ONTOLOGY

The ‘CLASSIFICATION’ concept of IMGT-ON-
TOLOGY (fig. 3) organizes the immunogenetic knowl-
edge that is useful for the naming and classification of
the immunoglobulin genes [39].

‘Locus’: A locus is a group of immunoglobulin
genes that are ordered and localized in the same chro-
mosomal location in a given species. The IGL ‘locus’
(22q11.2) is one of the three main immunoglobulin
loci in the human genome. Immunoglobulin genes
have also been identified in other chromosomal loca-
tions outside the main loci, which represent new
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"group" IGLV

"locus" IGL (22q11.2)

is a member of

A

is ordered in

"subgroup" IGLV2

is a member of

A

"gene" IGLV2-11

is a variant of

A

Fig. 3. The ‘CLASSIFICATION’

"allele" IGLV2-11 *01

concept of IMGT-ONTOLOGY,
exemplified for the IGLV genes.

instances of the locus concept. However, the genes they
contain, designated as ‘orphons’, are not functional.

‘Group’: A group is a set of genes which share the
same ‘gene type’ (V, D, J or C) and potentially partici-
pate in the synthesis of a polypeptide of the same
‘chain type’. By extension, a group includes the related
pseudogenes and orphons. A 4-letter root designates
the ‘group’, for example, IGLV, IGLJ, and IGLC for
the immunoglobulin lambda genes.

‘Subgroup’: A subgroup is a set of genes which
belong to the same group, in a given species, and which
share at least 75% identity at the nucleotide level (in
the germline configuration for V, D, and J). For exam-
ple, the IGLV genes belong to 11 subgroups.

‘Gene’: A gene is defined as a DNA sequence that
can be potentially transcribed and/or translated (this
definition includes the regulatory elements in 5’ and 3,
and the introns, if present). Instances of the ‘gene’ con-
cept are gene names. By extension, orphons and pseu-
dogenes are also instances of the ‘gene’ concept. For
each gene, IMGT has defined a reference sequence
[20]. For the V, D, and J genes, the reference sequence
corresponds to a germline entity. The rules for the
choice of the reference sequences are described at
http://imgt.cines.fr:8104 in the IMGT Scientific chart.

‘Allele’: An allele is a polymorphic variant of a
gene. Alleles are described, exhaustively and in a stan-
dardized way, for the four ‘core’ coding regions, that

252 Exp Clin Immunogenet 2001;18:242-254

is for the germline V-REGIONs, D-REGIONs and
J-REGIONS and for the C-REGIONS of immunoglob-
ulin genes. These alleles refer to sequence polymor-
phisms, with mutations described at the sequence level
[1]. Their sequences are compared to the reference
sequence designated as *01 (see IMGT Scientific chart
at http://imgt.cines.fr:8104 for IMGT description of
mutations and IMGT allele nomenclature for se-
quence polymorphisms).
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