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Abstract
‘Nomenclature and overview of the mouse
(Mus musculus and Mus sp.) immunoglobu-
lin kappa (IGK) Genes’, the 19th report of the
‘IMGT Locus in Focus’ section, provides the
first complete list of all the mouse (M. muscu-
lus) IGK genes. The mouse (M. musculus)
locus spans 3,200 kb. The total number of
mouse (M. musculus) IGK genes per haploid
genome is 164 (174 if the orphons are in-
cluded). The functional genomic repertoire
comprises 93 IGKV belonging to 18 sub-
groups, 5 IGKJ and 1 IGKC gene. IMGT gene
names and definitions of the mouse (M. mus-
culus) IGK genes on chromosome 6 and IGK
orphons are provided with the gene function-
ality and the number of alleles, according to
the concepts of IMGT-ONTOLOGY and to
rules of the IMGT Scientific chart, with the
accession numbers of the IMGT reference

sequences. 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, France.

Copyright © 2001 S. Karger AG, Basel

Introduction

‘Nomenclature and overview of the mouse
(Mus musculus and Mus sp.) immunoglobulin
kappa (IGK) Genes’ is the 19th report of the
‘IMGT Locus in Focus’ section launched in
the April 1998 issue of Experimental and
Clinical Immunogenetics [1–19]. This report
comprises two figures: (1) ‘Representation of
the mouse (Mus musculus) IGK locus on
chromosome 6’ (2) ‘The classification concept
of IMGT-ONTOLOGY exemplified for the
mouse (Mus musculus) IGKV genes’ and
eight tables entitled: (1) ‘Mouse (Mus mus-
culus) germline IGKV genes and alleles’;
(2) ‘Mouse (Mus musculus) IGKV orphons’;
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Fig. 1. Representation of the
mouse (M. musculus) IGK locus
on chromosome 6. Horizontal ar-
rows indicate inverse orientation of
transcription of the IGKV genes
compared to that of the IGKJ
genes. A question mark below
IGKV4-52 and IGKV4-60 indi-
cates that the orientation of tran-
scription of these genes is un-
known. Two enhancers have been
identified: E5) between the IGKJ
genes and the IGKC gene [28–30],
and E3) located 8.5 kb downstream
of the IGKC gene [31]. The mouse
IGKV representation has been set
up with data from [20–24] and up-
dated with ‘The immunoglobulin Î
genes and the Î locus of the mouse’
(http://www.med.uni-muenchen.de/
biochemie/zachau/kappa.htm) –
July 2000 version. These updates,
compared to the publications [20–
24], include: suppression of the
gaps between IGKV14-111 and
IGKV2-112, and between IGKV2-
116 and IGKV1-117; suppression
of the gaps between IGKV1-122
and IGKV9-123, and between
IGKV9-124 and IGKV11-125, and
change of orientation and position
of the IGKV9-123 and IGKV9-124
genes; suppression of gw1, ca9
and cc9, now considered as or-
phons on the same chromosome 6
(IGKV1/OR6-1, IGKV14/OR6-2
and IGKV14/OR6-3, respective-
ly). The IGKV4-52 gene is located
between IGKV4-51 and IGKV4-
53, but the exact distance to one or
the other gene is not known. The
D6Bhm9 probe (EMBL Acces-
sion number Z72363) is described
in Schupp IW, et al: Immuno-
genetics 1997;95:180–187. Tub =
a-tubulin like (EMBL Accession
No. AJ235970). Sad = S-adeno-
syl methionine decarboxylase like
(EMBL Accession No. AJ132684).
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(3) ‘Correspondence between mouse (Mus
musculus) IGKV nomenclatures’; (4) ‘Num-
ber of mouse (Mus musculus) germline IGKV
genes on chromosome 6 and potential reper-
toire’; (5) ‘Mouse (Mus musculus) germline
IGKJ genes’; (6) ‘Mouse (Mus musculus)
IGKJ alleles’; (7) ‘Mouse (Mus musculus, Mus
saxicola, Mus pahari, Mus minutoides, Mus
cookii, Mus spretus) IGKC genes and alleles’
and (8) ‘Complete list of the mouse (Mus mus-
culus) IGK genes on chromosome 6’.

The mouse (M. musculus) IGK locus,
located on chromosome 6, spans 3,200 kb.
It consists of 158 IGKV genes [20–24],
belonging to 19 subgroups, localized on
3,100 kb, 5 IGKJ genes [25–26] and 1 IGKC
gene [27]. The potential genomic M. musculus
IGK repertoire comprises 93 functional
IGKV genes belonging to 18 subgroups, 5
IGKJ and 1 IGKC gene. The total number of
mouse (M. musculus) IGK genes per haploid
genome is 164 (174 if the orphons are in-
cluded), of which 99 are functional. Eighty-
one IGKV genes are in opposite orientation of
transcription, 59 of them are functional and
must rearrange by a mechanism of inversion.
IMGT gene names and definitions of the
mouse (M. musculus) IGK genes on chro-
mosome 6 and IGK orphons are provided
with the gene functionality and the number
of alleles, according to the concepts of IMGT-
ONTOLOGY [32] and to rules of the IMGT
Scientific chart, with the accession numbers
of the IMGT reference sequences. These ta-
bles and figures are available at the IMGT
Marie-Paule page of IMGT, the internation-
al ImMunoGeneTics database (http://imgt.
cines.fr) created by Marie-Paule Lefranc,
Université Montpellier II, CNRS, France
[33–35]. Description of functionality (FUNC-
TIONAL, ORF, PSEUDOGENE) and de-
scription of mutations are according to the
IMGT scientific chart available at the IMGT
Marie-Paule page.

IGK Gene Nomenclature and IMGT
Scientific Chart

Gene Names
Gene names (tables 1, 2, 5, 7, 8) are accord-

ing to the IMGT gene name nomenclature
for IG and TR of all vertebrates based on
the ‘CLASSIFICATION’ concept of IMGT-
ONTOLOGY [32] (Appendix), and according
to rules of the IMGT Scientific chart [1] avail-
able at http://imgt.cines.fr.

Functionality
Criteria of functionality (F: functional, P:

pseudogene, ORF: open reading frame) (tables
1, 2, 5–8) are described in the IMGT Scientific
chart [1]. The definition of functionality is
based on sequence analysis. As examples, the
instances functional (for germline V, D, J, and
for C genes) mean that the coding regions have
an open reading frame without a stop codon,
and that there is no described defect in the
splicing sites, and/or recombination signals,
and/or regulatory elements. According to the
gravity of the identified defects, the functional-
ity can be defined as ORF, pseudogene or ves-
tigial (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 rearrange-
ment, DNA transcription into mRNA, and
RNA translation into a polypeptide chain is
provided in the IMGT ‘Germline gene tables’
in the IMGT Repertoire (columns designated
as R, T, and Pr, respectively). This information
is extracted from the literature and through
IMGT/LIGM-DB sequence database search
[33–35]. The IMGT/V-QUEST tool, available
at the IMGT Home page at http://imgt.cines.fr,
allows the identification of the germline IGKV
and IGKJ genes from IGKV-J genomic rear-
rangements and transcripts, and provides
translation and 2D representation (Collier de
Perles) of the variable regions [33–36].
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Table 2. Mouse (Mus musculus) IGKV orphons
Fct: FUNCTIONALITY; P: Pseudogene; ORF: Open Reading Frame
Reference sequences in bold have been mapped: ‘mapped‘ refers to sequences which have been obtained from clones (phages,
cosmids, YACs...) either by subcloning or PCR, and does not apply to sequences obtained directly from genomic DNA.
In the ‘Sequences from the literature‘ column, names of the sequences are preceded by the designation of the mouse strain.

IGKV
subgroup

IGKV
gene name

Fct Strain Reference
sequences

Accession
numbers

Sequences from
the literature

1/OR6-1 P (1) C57BL/6 gw1 AJ235937 [3] BALB/c, Psi 1.7 [X58991][1]
1/OR16-1 P (2) 129/Sv 68 Z72381 [2] C57BL/6, be2 [AJ235971][3]
1/OR19-1 P (3) 129/Sv 70/2 Z72383 [2] C57BL/6, bn2 [AJ235972][3]

14 14/OR6-2 P (4) C57BL/6 ca9 AJ231240 [3] BALB/c, 9B.8 [X58992][1]
14/OR6-3 P (5) C57BL/6 cc9 AJ231242 [3]
14/OR16-2 P (6) C57BL/6 bg9 AJ235977 [3]

17 17/OR16-3 P C57BL/6 bf20part1 AJ235930 [3]
17/OR16-4 ORF C57BL/6 bf20part2 AJ235929 [3]
17/OR19-2 P C57BL/6 bu20part1 AJ235931 [3]
17/OR19-3 ORF (7) C57BL/6 bu20part2 AJ235932 [3]

IMGT notes:
(1) A lot of mutations, DELETIONs and INSERTIONs.
(2) INSERTION of 1 nucleotide (position 645) in CDR1-IMGT and DELETION of 1 nucleotide (between positions 796/797)

in FR3-IMGT.
(3) DELETION of 2 nucleotides (between positions 518/519) in FR1-IMGT and DELETION of 1 nucleotide (between posi-

tions 742/743) in FR3-IMGT.
(4) INSERTION of 2 nucleotides (positions 560-561) in FR3-IMGT.
(5) INSERTION of 1 nucleotide (positions 385) in CDR1-IMGT and DELETION of 3 nucleotides (between positions 427/

428) in FR2-IMGT.
(6) DELETION or INSERTION leading a frameshift in the CDR3-IMGT.
(7) CONSERVED-TRP (codon 41 in FR2-IMGT) is replaced by a Gly and 2nd-CYS (codon 104 in FR3-IMGT) is replaced by

a Tyr.

References:
[1] Lawler, A.M. et al., Mol. Immunol. 29, 295–301 (1992).
[2] Schupp, I. W. et al., Immunogenetics, 45, 180–187 (1997).
[3] Schäble, K.F. et al., Eur. J. Immunol., 29, 2082–2086 (1999).

Mouse (Mus musculus) IGKV orphons by chromosome

Chromosome IGKV subgroup IGKV gene name

6 IGKV1 IGKV1/OR6-1
IGKV14 IGKV14/OR6-2

IGKV14/OR6-3

16 IGKV1 IGKV1/OR16-1
IGKV14 IGKV14/OR16-2
IGKV17 IGKV17/OR16-3

IGKV17/OR16-4

19 IGKV1 IGKV1/OR19-1
IGKV17 IGKV17/OR19-2

IGKV17/OR19-3
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Table 3. Correspondence between
mouse (Mus musculus) IGKV
nomenclatures

A Correspondence between mouse IGKV subgroup designations

Information on the related human IGKV subgroups is shown in the right column.

IMGT mouse
IGKV subgroups

Previous mouse IGKV subgroup
designations

Ref. [1] Ref. [2–6]

IMGT related human
IGKV subgroups

VK1 and VK2 VK1 and VK2 IGKV2
IGKV2 VK24/25 VK24/25 IGKV2
IGKV3 VK21 VK21 IGKV7
IGKV4 VK4/5 VK4/5 IGKV1, IGKV2, IGKV3
IGKV5 VK23 VK23 IGKV6
IGKV6 VK19/28 VK19/28 IGKV4
IGKV7 VK22 VK22 IGKV4
IGKV8 VK8 VK8 IGKV4
IGKV9 VK9A IGKV9/10 IGKV1
IGKV10 VK10 IGKV9/10 IGKV1
IGKV11 VK11 VK11 IGKV1
IGKV12 VK12/13 VK12/13 IGKV1
IGKV13 VK33/34 VK33/34 IGKV1
IGKV14 VK9B IGKV9/10 IGKV1
IGKV15 VK32 VK32 IGKV1
IGKV16 VKRF VKRF IGKV1
IGKV17 VK20 VK20 IGKV5
IGKV18 dv IGKV3
IGKV19 38c IGKV1

References:
[1] Almagro, J. C. et al., Immunogenetics, 47, 355–363 (1998).
[2] Kirschbaum, T. et al., Eur. J. Immunol., 28, 1458–1466 (1998).
[3] Kirschbaum, T. et al., Eur. J. Immunol., 29, 2057–2064 (1999).
[4] Röschenthaler, F. et al., Eur. J. Immunol., 29, 2065–2071 (1999).
[5] Thiebe, R. et al., Eur. J. Immunol., 29, 2072–2081 (1999).
[6] Schäble, K.F. et al., Eur. J. Immunol., 29, 2082–2086 (1999).

Reference Sequences
For each gene, an IMGT reference se-

quence accession number is given (tables 1, 2,
5–8). 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, but
it signifies that any new polymorphic se-
quence will be described by comparison to
that allele *01. Although the IMGT accession
numbers are the same as those from the
EMBL/GenBank/DDBJ generalist databases,
the content of the IMGT/LIGM-DB flat files

differs by the expertized annotations, added
by IMGT.

Alleles
The number of alleles of the IGKV, IGKJ

and IGKC genes (tables 1, 6–8) is according
to ‘Tables of alleles and Alignments of alleles,
in the IMGT Repertoire. Alignments of all
known germline functional and ORF se-
quences assigned to the different alleles, by
comparison to the allele *01, are displayed at
http://imgt.cines.fr. A dash (–) indicates that
allele polymorphism of the pseudogenes has
not been studied.
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B Correspondence with the previous provisory mouse (Mus musculus) IMGT IGKV gene names

Only mouse (Mus musculus) gene names quoted in [4] are shown in this table.

IGKV
subgroup

IMGT mouse
IGKV gene and
allele name

Previous provisory
IMGT mouse gene
name [4]

IGKV
subgroup

IMGT mouse
IGKV gene and
allele name

Previous provisory
IMGT mouse gene
name [4]

1 1-110*01 1S1
1-110*02 1S4
1-117*01 1S2
1-117*02 1S5
1-122*01 1S3
1-133*01 1S7
1-135*01 1S6

2 2-109*02 2S3
2-112*01 2S1
2-a*01 2S2

3 3-1*01 3S7
3-2*01 3S6
3-3*01 3S5
3-4*01 3S8
3-5*01 3S4
3-6*01 3S9
3-7*01 3S3
3-8*01 3S10
3-9*01 3S11
3-10*01 3S2
3-11*01 3S12
3-12*01 3S1

4 4-50*01 4S10
4-51*01 4S1
4-58*01 4S2
4-59*01 4S4
4-61*01 4S8
4-68*01 4S6
4-69*01 4S7
4-70*01 4S5
4-77*01 4S9
4-78*01 4S13
4-81*01 4S14
4-83*01 4S12
4-86*01 4S3
4-90*01 4S11

5 5-48*01 5S1

6 6-14*01 6S5
6-15*01 6S6
6-17*01 6S7
6-20*01 6S8
6-32*02 6S1
6-b*01 6S2
6-c*01 6S3
6-d*01 6S4

7 7-33*01 7S1

8 8-16*01 8S2
8-18*01 8S3
8-19*01 8S4
8-21*01 8S5
8-28*02 8S1

9 9-120*01 9S1
9-123*01 9S4
9-124*01 9S3
9-129*01 9S2

10 10-94*01 10S4
10-94*02 10S6
10-94*03 10S3
10-95*01 10S7
10-96*01 10S1
10-96*02 10S5
10-96*03 10S2

12 12-41*02 12S1
12-e*01 12S2

13 13-84*01 13S3
13-85*02 13S1
13-85*03 13S2

14 14-111*01 14S1
14-134-1*01 14S4

17 17-134*01 17S1
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Table 4. Number of mouse (Mus musculus) germline IGKV genes on chromosome 6 and
potential repertoire
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Table 5. Mouse (Mus musculus) germline IGKJ genes
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Table 6. Mouse (Mus musculus) IGKJ alleles

Table 7. Mouse (Mus musculus, Mus saxicola, Mus pahari, Mus minutoides, Mus cookii, Mus spretus) IGKC
genes and alleles
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Table 7 (continued)
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Table 8. Complete list of the mouse (Mus musculus) IGK genes on chromosome 6
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Table 8 (continued)

+
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Table 8 (continued)
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Fig. 2. The ‘CLASSIFICATION’
concept of IMGT-ONTOLOGY,
exemplified for the mouse IGKV
genes.

Correspondences between
Nomenclatures and Numberings

Correspondence between the mouse IGKV
group and gene nomenclatures is reported in
table 3.

In order to easily compare sequences of
immunoglobulins and T cell receptors, a
unique numbering has been defined for the
variable regions [36, 37]. Correspondence be-
tween the IMGT unique numbering and other
numberings for the IGKV genes is available
from the IMGT Scientific chart. 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) [38], structural data from X-ray dif-
fraction studies [39], and the characterization
of the hypervariable loops [40]. The unique
numbering has allowed the redefinition of the
limits of the FR and CDR [36]. 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 mouse (M. musculus)
IGKV1 subgroup, the lengths of the 3 CDR-
IMGT, in number of amino acids is designat-
ed as [11.3.7] (IMGT Repertoire12D and 3D
structures) [36]. The unique numbering is
used as the output of the IMGT/V-QUEST
alignment tool, and in the ‘Alignments of
alleles (IMGT Repertoire1Proteins and al-
leles).
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Appendix

The ‘CLASSIFICATION’ concept of
IMGT-ONTOLOGY
The ‘CLASSIFICATION’ concept of IMGT-ON-

TOLOGY (fig. 2) organizes the immunogenetics
knowledge useful to name and classify the immuno-
globulin genes [32].

‘Locus’: A locus is a group of immunoglobulin
genes that are ordered and are localized in the same
chromosomal location in a given species. The ‘locus’
IGK on chromosome 6 is one of the three main immu-
noglobulin loci in the mouse genome. Immunoglobulin
genes have also been identified in other chromosomal
locations outside the main loci which represent new
instances of the concept locus. 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 participate poten-
tially 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, IGKV, IGKJ, and IGKC for
the immunoglobulin kappa 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 mouse (M. musculus) IGKV genes belong to 19
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.
For the V, D, and J genes, the reference sequence cor-
responds to a germline entity. The rules for the choice
of the reference sequences are described at http://
imgt.cines.fr 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 is
the germline V-REGIONs, D-REGIONs, and J-RE-
GIONs, and for the C-REGIONs, from immunoglobu-
lin 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 for IMGT description of muta-
tions, and IMGT allele nomenclature for sequence
polymorphisms).
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