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Abstract

‘Nomenclature of the Human Immunoglobu-
lin Kappa (IGK) Genes’, the 17th report of the
‘IMGT Locus in Focus’ section, provides the
first complete list of all the human IGK genes.
In the most frequent haplotypes, the human
IGK locus spans 1,820 kb and the IGKV genes
are organized in two clusters separated by
800 kb. In those haplotypes where both the
proximal and distal IGKV clusters are
present, the total number of human IGK
genes per haploid genome is 82 (107 genes if
the orphons are included) of which 37-41 are
functional. If only the proximal IGKV cluster
is present, which is found in a rare haplotype,
the total number of genes per haploid ge-
nome is 46 (71 genes if the orphons are
included) of which 23-25 genes are function-
al. IMGT/HUGO gene names and definitions

of the human IGK genes on chromosome
2p11.2, and IGK orphons on chromosomes 1,
2,15, and 22 are provided with the gene func-
tionality and the number of alleles according
to the rules of the IMGT Scientific chart, with
the accession numbers of the IMGT refer-
ence sequences, and the accession ID of the
Genome Database GDB and NCBI LocusLink
databases in which all the IMGT human IGK
genes have been entered. The tables are
available at the IMGT Marie-Paule page from
IMGT, the international ImMunoGeneTics
database (http://imgt.cines.fr:8104) creat-
ed by Marie-Paule Lefranc, Université Mont-

pellier I, CNRS, France.
Copyright© 2001 S. Karger AG, Basel

Introduction

‘Nomenclature of the Human Immuno-
globulin Kappa (IGK) Genes’ is the 17th
report of the ‘IMGT Locus in Focus’ section
launched in the April 1998 issue of Experi-
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Fig. 1. Chromosomal localization of the human IGK
locus at 2p11.2. A vertical line indicates the localiza-
tion of the IGK locus at 2p11.2. The arrow indicates
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 . The total number
of genes in the locus is shown between parentheses; the
lower number (46 genes) corresponds to the rare haplo-
type which only comprises the proximal V-CLUSTER
of 40 IGKV genes, whereas the higher number (82
genes) corresponds to the common haplotype which
comprises both the distal and the proximal V-CLUS-
TERs and 76 IGKV genes. The number of functional
genes defines the potential IGK repertoire which com-
prises 37-41 genes (31-35 IGKV, 5 IGKJ, and 1
IGKC) per haploid genome if both the proximal and
distal V-CLUSTER are present. In the rare haplotype
with only the proximal V-CLUSTER, the potential
IGK repertoire comprises 23-25 genes (17-19 IGKV,
51GKJ, and 1 IGKC) per haploid genome [18].
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mental and Clinical Immunogenetics [1-17].
This report comprises three tables and three
figures entitled, respectively: (1) ‘Complete
list of the human IGK genes on chromosome
2 at 2pl11.2; (2) ‘Human IGK orphons on
chromosomes 1, 2, 15, and 22’ (3) ‘Corre-
spondence between the human IGKV gene
nomenclatures’; (4) ‘Chromosomal localiza-
tion of the human IGK locus at 2pl11.2%
(5) ‘Representation of the human IGK locus
at 2p11.2’, and (6) ‘The CLASSIFICATION
concept of the IMGT-ONTOLOGY exempli-
fied for the IGKYV genes’. The tables provide
the first complete list of all the human IGK
genes. In the most frequent haplotypes, the
human IGK locus spans 1,820 kb and the
IGKY genes are organized in two clusters sep-
arated by 800 kb. In those haplotypes where
both the proximal and distal IGKV clusters
are present the total number of human IGK
genes per haploid genome is 82 (107 genes if
the orphons are included) of which 37-41 are
functional. If only the proximal IGKYV cluster
1s present, which is found in a rare haplotype,
the total number of genes per haploid genome
is 46 (71 genes if the orphons are included) of
which 23-25 genes are functional. IMGT/
HUGO gene names and definitions of the
human IGK genes on chromosome 2pl11.2,
and IGK orphons on chromosomes 1, 2, 15,
and 22 are provided with the gene functionali-
ty and the number of alleles, according to the
rules of the IMGT Scientific chart, with the
accession numbers of the IMGT reference
sequences, and the accession ID of the Ge-
nome Database GDB and NCBI LocusLink
databases in which all the IMGT human IGK
genes have been entered. Detailed references
for individual IGKV, IGKJ, and IGKC genes
are available in references 3,7, and 18. These
tables and figures are available at the IMGT
Marie-Paule page from IMGT, the inter-
national ImMunoGeneTics database (http://
imgt.cines.fr:8104) created by Marie-
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Paule Lefranc, Université Montpellier II,
CNRS, Montpellier, France [19-21].

Human IGK Locus at 2pl1.2

The human IGK locus is located at band
2p11.2 [22] of the short arm of chromosome 2
[23] (fig. 1). The orientation of the locus has
been determined by the analysis of transloca-
tions, involving the IGK locus, in leukemia
and lymphoma.

The human IGK locus at 2pl1.2 spans
1,820 kb (fig. 2). It consists of 76 IGKV genes
[3, 7, 24-29] belonging to 7 subgroups, 5
IGKIJ segments [30], and a unique IGKC gene
[31] (table 1). In the most frequent haplo-
types, the 76 IGKV genes are organized in
two clusters separated by 800 kb. The IGKV
distal cluster (in 5’ of the locus and in the most
centromeric position) spans 400 kb and com-
prises 36 genes. The IGKV proximal cluster
(in 3’ of the locus, closer to IGKC, and in the
most telomeric position) spans 600 kb and
comprises 40 genes. The potential genomic
IGK repertoire comprises 31-35 functional
IGKYV genes belonging to 5 subgroups, the 5
IGKJ segments, and the unique IGKC gene.
One rare IGKV haplotype has been described
which contains only the proximal cluster.
This haplotype comprises the 40 proximal
IGKV genes belonging to 7 subgroups, of
which 17-19 are functional and belong to 5
subgroups. If both the proximal and distal
IGKYV clusters are present, the total number
of human IGK genes per haploid genome is
82 (107 genes if the orphons are included) of
which 37-41 are functional [18]. If only the
proximal IGKYV cluster is present, the total
number of genes per haploid genome is 46 (71
genes if the orphons are included) of which
23-25 genes are functional [18].

Human IGK Gene Nomenclature

Orphons

Twenty-five IGKV orphons have been
identified and sequenced: one on chromo-
some 1, 2 on the short arm of chromosome 2
but outside of the main IGK locus, 12 on the
long arm of chromosome 2, one on chromo-
some 15, 5 on chromosome 22, and 4 outside
of chromosome 2 [3] (table 2).

IGK Gene Nomenclature and IMGT
Scientific Chart

Gene Names

Gene names (tables 1, 2) are according to
the IMGT gene name nomenclature for Ig and
TcR of all vertebrates based on the ‘CLAS-
SIFICATION’ concept of the IMGT-ON-
TOLOGY [32] (Appendix), and according
to the rules of the IMGT Scientific chart
[19, 21] available at http://imgt.cines.fr:8104.
IMGT gene names and IMGT gene defini-
tions for the human Ig [33] and TcR genes
[34] have been approved by the Human
Genome Organization (HUGO) Nomencla-
ture Committee in 1999. Note that, in the
HUGO symbols (http://www.gene.ucl.ac.uk/
nomenclature), slashes and parentheses are
omitted, and capital letters replace the lower-
case letters found in some provisional IMGT
gene names. Otherwise the gene symbols and
all the full names (including slashes and
parentheses) are identical in IMGT and
HUGO nomenclatures.

Functionality

Criteria of functionality (F: Functional, P:
Pseudogene, ORF: Open Reading Frame) (ta-
bles 1, 2) have been described in the IMGT
Scientific chart [1]. The definition of func-
tionality is based on sequence analysis. As
examples, the instances functional (for germ-
line V, D, J, and for C sequences) mean that
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Fig. 2. Representation of the human IGK locus at
2p11.2. The boxes representing the genes are not to
scale. Exons are not shown. The IGKV genes of the
proximal V-CLUSTER are designated by a number for
the subgroup, followed by an hyphen and a number for
the localization from 3’ to 5’ in the locus. The IGKV
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genes of the distal duplicated V-CLUSTER are desig-
nated by the same numbers as the corresponding genes
in the proximal V-CLUSTER, with the letter D added.
Arrows show the IGKYV gene polarity of which is oppo-
site to that of the J-C-CLUSTER.
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Small triangles indicate parts which are absent in the proximal or distal V-CLUSTER when considering the duplication in the human IGK locus.

Human IGK Gene Nomenclature

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 iden-
tified defects, functionality can be defined as
OREF, pseudogene or vestigial (for germline V,
D, J, and for C genes) [1]. Complete defini-
tions are available in the IMGT Scientific
chart at the IMGT Marie-Paule page. Infor-
mation on gene rearrangement, DNA tran-
scription 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), and has been published in a
previous ‘IMGT Locus in Focus’ report [3].
This information is extracted from the litera-
ture and through IMGT/LIGM-DB sequence
database search [20, 21]. The IMGT/V-
QUEST tool, available at the IMGT Home
page at http://imgt.cines.fr:8104, allows the
identification of the germline IGKV, and
IGKIJ genes from IGKV-J genomic rearrange-
ments and transcripts, and provides transla-
tion and a two-dimensional representation
(Collier de Perles) of the variable regions [20,
21, 35].

Reference Sequences

For each gene, an IMGT reference se-
quence accession number is given (tables 1,
2). For the functional or ORF genes, the
IMGT reference sequence accession number
is that corresponding to allele*01. Note that
the number *01 does not necessarily mean
that other alleles are already known, but it sig-
nifies 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/
DDBJ general databases, the content of the
IMGT/LIGM-DB flat files differs by the ex-
pert annotations, added by IMGT.

Exp Clin Immunogenet 2001;18:161-174 165



0T68C 087£566:ddD 6C-C d1qertea eddey urnqojgountuuy [4 96£€9X 4d 6T-TAMDI
1768¢ 8LY€566:ddD 8- dlqerreA eddey urnqojsountuwy I L6EEIX 4 8T-TAMDI
TT68C 9L¥€566:4dD 9-T d1qelrea eddey urnqojgounuruy - ¥881LX d 9T-TAMDI
£268¢ YLYES66:ddD -7 d1qerea eddey urnqo[gounuruy I ¥89T1X 4 YT-TAIDI
vT68C TLYES66:ddD €2-C d1qerrea eddey urnqojgountuuy - G881LX d €T-TAMDI
ST68C 0L¥£566:ddD 61-C d1qerrea eddey urnqojgountuury - T69T1X d 61-TADI
9T68¢ 89Y€566:4AdD 81-C d1qerrea eddey urnqojgountuuy - 007€9X d 81-TASDI
LT68T 99¥€566:ddD #1-7 d1qeLrea eddey urnqo[gounurtuy - 0187LX d PI-CAMDI
8768C Y9r€566:ddD 01-T o1qetrea eddey urnqojdounurtuy - 71000Z d 0T-TAMDI
6268¢ 9Y€566:ddD $-C d1qerrea eddey urngojgounuuy - PI8TLX d P-TAMDI
0£68C 097£566:ddD 6€-1 2lqerrea eddey urnqojgountuwy 4 SI1E65X dd 6€-TAMDI
1€68C 8SY€566:4AdD L€-1 d1qerrea eddey urnqojgountuury I 91€6SX Eri(e) LE-TAMDI
7€68C 9$Y€$66:ddD G¢-1 o[qerrea eddey urnqojgountuury - 0681LX d SE-TAMDI
€€68C PSPES66:ddD €€-1 d[qerrea eddey urnqojgountuury I 95879 | €€-TAMDI
¥€68C SYES66:dadD 7€-1 9lqerrea eddey urnqojgountuuy - €881LX d TE-TAMDI
SE68C 0S¥£566:ddD LT-1 91qerrea eddey urnqojgountuury I 86££9X d LT TAMDI
9€68C 8Y1£566:ddD 7C-1 91qerrea eddey urnqojSountuwy - G881LX d TTTAMDI
LE68T 9PYES66:ddD L1-1 9[qerrea eddey urnqojgountuury I 8087LX 4 LT-TAMDI
8€68¢ PrrEs66:ddD 91-1 a[qerrea eddey urnqojgountuwy I 84C00( d 9T1-TAMOI
6£68C rres66:dan €1-1 9[qerrea eddey urnqojgounuruy «(1+H) 1 01000Z ((190+) d €I-TAMDI
0+68¢ 0bYES66:4aD T1-1 9[qetrea eddey urnqojdounuruy #(LT+) 1 LLSTOA Ei TI-TADI
1768C 8EVES66:ddD 6-1 9]qerrea eddey urnqgojSounwuy I £€1000Z d 6-TAMOI
r68¢ 9EYES66:ddD 8- 9]qerrea eddey urnqgojgounuuuy I ¥1000Z 490 8-1AMDI
£768C PEVES66:dAD 9-1 9[qerrea eddey urngojdounurtuy I 8S8YIN d 9-TAMOI
Yr68C TEVES66:ddD G-1 dJqerrea eddey urnqo[gounurtuy € 10000Z A S-TAMDI AMDI
9%68¢ 0£7€566:4dD ¢ Sururol eddey urnqojgounuuwy I rToor | SIIDI
LY68¢ 8TYE$66:ddD t Sururof eddey urnqofsounuurtuy I Treoor | POIDI
8768¢ 9TYES66:ddD ¢ Sururol eddey urnqojgounturuy I rToor | €001
6¥68¢C YTres66:ddn ¢ Sururof eddey urnqojgounuuuy I ThToor | DI
0S68C 691€566:ddD [ Sururof eddey urnqojgounuuuy I 7000 E| 10301 01
yIS¢ 8800C1:ddD jueisuod eddey urnqo[Sounuurtuy v LSSOOA/THTO0L 4 0):(3)1 9) ()|
(€) (9] () SIOQUINU UOISSIIIB Kyireuon) 1) sdnoi3
(] UOISsadIe ] UOISSadde uonIujop U3 SI[O[[ JO  20UINDIS J0UIIJAI -oun,j sowreu duag Quag
SUITSNO0T aao IONI Joquinn IONI IONI IONI IONI

Io)Snp [eWIX0I e

*PAPPE (I IONJ] 9YI I YA LS TD-A [ewrxoxd ay3 ur soudg Surpuodsariod oy} Se J9qUuinu dwes Y}

£q pareusdisop a1e YIS TID-A Paredridnp [BIsIp ay} Jo souad A O] 9Y 1 'SNO0[ 3y} UI G 0} ,§ WOIJ UOTIBZI[BIO] 3y} IO]

Joqunu e pue udydAy ue Aq pamor[oj ‘dnoi3qns a9y} J0oj IdquINU & AQ PoIBUIISIP dI. SAUIT A O] :QINJBOUIWOU dUZ A D]

7'11dZ 18 7 9WOSOWwOoIyd U0 saudg D] uewny 3y} Jo Is1 939[dwo)) "L ajqeL

Lefranc

Exp Clin Immunogenet 2001;18:161-174

166



$888C 05$£566:ddD $7-AT d1qetrea eddey urngojgountwuwy 1 10P€9X A YT-ATANDI
9888¢ 87S€566:dAD €2-AT d1qerea eddey urnqo[gounuruy - L88ILX d €T-ATADI
L888C 99$€566:ddD 61-AT d1qeLrea eddey urnqofgounurtuy - 7881LX d 61-ATADI
8888¢ Pr$e566:daD 81-(I¢ d]qeLrea eddey urnqofgounuruy - S6££9X d 81-ATAMDI
6888¢ SE566:4AdD ¥1-dc 91qetrea eddey urngoSounwu] - 1187LX d PI-ATANOI
0688C 0¥S€566:4aD 01-d¢ d1qetrea eddey urngojgounuuy - S9TLIX d 01-ATAMOI
1688C 8€6€566:ddD €A1 d1qetrea eddey urngojdounurtuy I L18TLX e €-ATADI
7688¢ 9€6£566:4dO Th-A1 d1qeLrea eddey urnqo[gounurtuy 1 918TLX 40 Thr-A1ANDI
£688¢ PESE566:dAD 6€-A1 d]qerrea eddey urnqofgounurtuy I TIE6SX £l 6€-ATADI
¥688C 7€5€566:4AD LE-A1 d1qerLrea eddey urnqo[gounurtuy I €681LX Erile] LE-ATANDI
$688C 0£5£566:ddD §€-A1 d[qertea eddey urnqojgountuuy - P681LX d SE-ATAMDI
9688¢ 87S€566:dAD €€-A1 d[qerrea eddey urnqojgounurwy I SS8YIN | €E-ATANDI
L688C 975£566:4AD 7€-A1 d]qerea eddey urnqofgounurtuy - 9681LX d TE-AIANDI
8688C $7S€566:ddD LT-A1 d1qetrea eddey urngojdounurtuy - ¥0000Z d LT-ATAIDI
6688¢ 7TS£566:4AO 7C-A1 dqqerrea eddey urnqofgounuurtuy - L88ILX d TTAIANDI
0068C 0T$£566:ddD L1-Q1 d]qerrea eddey urjnqofgounuruy I 6££9X £l LT-ATAMDI
1068C 816€566:dAD 91-( 1 d1qeLrea eddey urnqofgounurtuy 4 €TE10M | 91-ATAMDI
2068¢ 91S€$66:dAD €1-(1 d]qerrea eddey urnqofgounuruy 101 9TLIX 4490 CI-ATAMDI
£068¢ P16€566:ddD T1-A1 d1qerrea eddey urngqofgounurtuy 1) 1 €9TLIX 4 TI-ATAMDI
¥068C T1S€566:4AD 8-(11 9]qerrea eddey urnqojgounurtuy I 80000Z d $-ATAMDI AMDI
€) €) @ SI9qUINU UOISSIIOL Ayeuon (1) sdnoid
dal :o_mmooo.m dar coﬁmmooom :oﬁmcmow Quad S9[9[1e wo Qouanbas ooﬁo.momou -oun4g sowreu duagd Quagd
JUrTSnOOT aao LONI quinN IONI IONI 1ONI LONI
REININ () ﬁ.ﬁmwﬂ q
S068¢ 015£566:ddD ¢€-L 9]qerrea eddey urnqgojgounwuy - 789T1X d €-LAMDI
9068¢ 80S€566:ddD 12-9 d]qerrea eddey urnqojgounuuruy 1 66££9X 490 1T-9ADI
L068T 90$€$66:4dD -6 d1qerrea eddey urnqofSounurtuy I S8YT0X E| T-SAMDI
8068¢ $0$€566:ddD [ d]qerrea eddey urngojSountuwy I £2000Z d -7 AMOI
6068¢ 705€566:4AD y€-¢ d1qerrea eddey urnqofSounuurtuy - 1681LX d PE-EAIDI
0168¢ 00S£566:4dO 1€-¢ 9]qerrea eddey urnqojgounurtuy - €881LX d 1€-€AMDI
1168C 86¥€566:ddD §T-€ 2Iqelrea eddey urnqgojgounwuy - £8590X d ST-EAMDI
T168¢ 96¥€566:ddD 02-¢ d]qeLrea eddey urnqofgounuurtuy 4 989TIX | 0T-€AMDI
£168¢ Y6¥£566:ddD G1-¢ o[qerrea eddey urnqojgounuwy I 060N £l ST-EAMDI
¥168C 6v£566:4dD 11-¢ dqerrea eddey urnqojgounurwy 4 89910X | 11-€ASDI
S168¢ 067£566:ddD L~€ d1qerrea eddey urnqoysountuuy € STLTOX 290 L-EAOI
9168¢ 88Y€566:4dD 0t~ d1qeLrea eddey urnqofSounuurtuy 4 P1€65X | 0b-TAMDI
L168C 98+€566:4dD 8¢€-C d[qerreA eddey urnqojgountuury - 8881.X d 8€-TAMDI
8168¢ P87€566:ddD 9€-C d1qerrea eddey urnqojgounuuwy - 6881LX d 9€-TAMDI
6168¢C 8Y€566:4AdD 0€- d]qeLrea eddey urnqofgounuurtuy I £0rE9X | 0€-TAMDI

167

Exp Clin Immunogenet 2001;18:161-174

Human IGK Gene Nomenclature



@ADL 615€ 17€611:daD 086971 dnoug ojqerrea eddey urnqo[ounuuruy dnoig ADI
@rIOI 8L 8995566:ddD 0L69%1 dnous3 Sururof eddey urnqofSounuuruy dnois (O]
@OI - WT1666:daD - snoo] eddey urnqojdountuuy S0 DI
ODNH UITSNOOT aan NINO uonIuyep [OIAI uoneusIsap LONI
:0ODH Ul pue ‘saseqelep dWOoud3 YU sndo] pue ‘gdo ‘NINO 24} ul ‘sdnoid pue sndof O] Y} SuruIdouod sALrud 1yiQ (€)
‘sainjeppuawou OHNH pue IOAI 5 ~.moﬁﬁo§ Ale Amuamﬁ :zb mﬁoﬁ_caoﬁ Elier SOI ANV
'SdInje[OUAWOU OO H PUB IOJAT Ul [BIIIUIPI I (SJOqUIAS dUdF) souwreu duasd O] Y] [[V
‘6661 E woﬁ«EEOU QINJB[OUIWON AOODH‘C QOSNNEN@O QUWIOUdN) UewWINH Y} \AQ _vo\:ana.m U39q dAeY Soweu Quad IDOINI AC
QUuAS YALSNTD-A TBISIp 10 [ewrxoxd ay) 01 paugIsse uadq JoU PINOd YIIYM SI[I[[B SIBIIPUI JSLIAISE UV (4)
6988¢ 785€566:ddD -9 d1qerrea eddey urnqojounuuiy I 889TIX 190 I#-A9AIDI
0.88C 085£566:ddD 12-9 d1qeLrea eddey urnqojgounuurtuy I €8971X 4490 1T-A9IANDI
1.88C 8L5€566:dAD ¥€-A1 21qetrea eddey urngojgountuuy - S681LX d PE-AEANDI
7L88C 9L5€566:dAD 1€-d¢ d1qerrea eddey urnqojgounuurtuy - 9681LX d 1€-dEAMDI
€188¢ vLSES66:dAD §7-A¢ d1qerrea eddey urnqojgountuuy - 9881LX d ST-AEAMDI
¥L88T TLSES66:dAD 0¢-d¢ 91qetrea eddey urngogounwuy I L89T1X A 0T-dEAMDI
$L88T 0L§£566:ddD S1-d¢ d[qerrea eddey urnqojgountuuy 4 SI18TLX dd SI-AEAMDI
9.88¢ 896€566:ddD 11-d¢ d[qerrea eddey urnqojounuwuiy I Y9TLIX E| IT-dEAMDI
LL88T 995€$66:ddD L-d¢ 21qetrea eddey urnqojgounuuruy I 0T8TLX 4 L-dEADI
8.88C ¥96€566:ddD 0b-d¢ d1qetrea eddey urngojgountwuy I 11€65X A Ob-ATAMDI
6L88¢ 795€566:dAD 8€-(¢ d]qeLrea eddey urnqo[gounurtuy - T681LX d 8€-ATAMDI
0888C 095£$66:ddD 9¢-( d1qerrea eddey urnqogounurtu] - €681LX d 9€-ATAIDI
1888C 865€566:dAD 0€-d¢ d1qetrea eddey urngojgounuuy 1 0vE9X A 0€-ATAMDI
7888C 965£566:ddD 6-AIT d1qerrea eddey urngofdounurtuy 4 TS6IEN A90 ‘4 67-ATAIDI
£888¢ $S$$€566:ddD 8- d1qeLreA eddey urnqofgounurtuy I 16921X 4 8T-ATAMDI
7888C 765€566:dAD 9¢-AT d1qeLrea eddey urnqofgounuury - 689C1X d 9T-ATAMDI
€) (€) ((4) SI9qUINU UOISSIIIL Kjpeuon (1) sdnoig
(] UoIssadoe (] UoIssadoe UOIIULJOP SUT SI[O[[e JO  Q0UINDIS dOUAIJAI -oung SOWBU QU3 Juad
JUITSNO0T aaon IONI IoquinNg IONI IONI IONI IONI

Lsnp [eIsiq  q

(ponurnjuod) | ajqeL

Lefranc

Exp Clin Immunogenet 2001;18:161-174

168



<

LTSE  0£9£566:AAD 11bze 7-10d0/€ d1qetrea eddey urmnqojSounurwy - 000Z d T-TTIO/EANOI
LY88T  8T9£S66:ddD 11bge $-C0d0/T d1qetrea eddey urngojgounuruy - LOLOTIN d $-TTI0/TANOI
6TSE  979£566:AAD 11bz¢ €-70d0/T d1qetrea eddey urnqojdounurwy - 1¥000Z d €-TTI0/TANOI
0S88C  7T9£566:AD 11bzT §-72d0/1 Q]qetrea eddey urpnqo[gounuuruy - £0000Z d S-TTIO/TAMDI

0£S€  0T9€$66:4AD 11bz¢ 1-22d0/1 d1qerrea eddey urnqojgountuuy - 0+000Z d 1-CCIO/TANDI  AMDI

7 WosSowoIP uQ) p

97S€  865£566:dAD  I9IbGT-INAGT  QTT-$THO/T d[qetrea eddey urmnqojSounwuy - TI80TIN d SII-STIO/IAMDI  AMDI

G] dwosowoIydo uQ) 9
€TSE  919£566:4AD z1dg 897-040/€ d1qerrea eddey urngofounuuuy - 6StPLX IO 89T-TIO/EAMOI
¥S88C  ¥19£566:AD 11bg-uadg §-7d0/€ d1qerrea eddey urnqojgounurwy - 78816X d S-TIO/EAIDI
6688T  TI9€$66:AD [1bz-uddg 01-240/T d1qerrea eddey urnqojgounuuru] - 98816X d 01-CO/TADI
96887  019€$66:dAD 11bz-ud0g 8-70/C d1qerrea eddey urnqojgounurwy - 0881$X d 8-CJO/TAMDI
LS88T  809€$66:UD [1bz-usdg L-7d0/T d1qerrea eddey urnqojgounurwy] - 18816X d L"TIO/TADI
86887  909€$66:ddD 11bz-ud0g $-0d0/T d1qerrea eddey urnqojounuruy - €8816X d P-0d0/TAMDI
6588C  +09€$66:4AD 11bz-u20g T-0d0/T d1qerrea eddey urnqojgounurwy - $8816X d T-TdO/TANDI
1988  009€$66:dAD 11bz-usdg 1-240/C 91qeLrea eddey urnqojdounurury - 10150X d 1-290/TAMOI
7988T  965€$66:AAD ¥1bz-71bT 801-7d0/1 dqeLrea eddey urnqo[Sounuwury - L8816X 40  801-TIO/TAMDI
£988C  +65€566:4dD [1bz-uadg 11-240/1 d[qerrea eddey urnqojgounwwy - $8816X d 11-090/1AMOI
¥988C  T65£566:ddD 11bz-ud0g 6-0d0/1 d]qerrea eddey urnqojgounurwy - 6L816X d 6-CdO/TAMDI
69887  065£566:ddD 11bg-usog 9-2d0/1 d1qerrea eddey urnqojgounurwy - €0150X d 9-2d0/1AMDI
9988C  885€$66:AD 11bz-ud0g €-2d0/1 d]qerrea eddey urnqojgounuruy - 70150X d €-Cd0/TAMDI

L988T  985£$66:UD T11dg 0-CJO/1 A1qetrea eddey urnqojgounuruy - T6£80A ERi(0) 0-CIO/TAMDI  AMDI

ZwosowornpP u) q

STSE ¥85€566:dAD  Ia1by-103d [-1O/1 d1qerrea eddey urnqo[gounuuwy - 6080CIN d T-TY0/IAMDI  AMDI

(€) (€) () SIQUINU UOISSAdIe  AJI[RUOIN} (1) sdnoid

(] UOISS00Y ([ uo1ssadoe UOTIBSI[BI0] UOIIUIJOP QUdS  S[O[[B JO 99UANDIs 90UdIJax -oung SOWBU QU3 Juad

JUITSNO0T 4o [ewosowory) IONWI IsqunN IONWI  IONI IONWI LONI

[ SWOSOWOIYd U e

T PUB ‘G ‘7 ‘1 SOWOoSOWwOoIYd uo suoydio O uewiny *Z ajqeL

169

Exp Clin Immunogenet 2001;18:161-174

Human IGK Gene Nomenclature



e Outside chromosome 2, not localized (NL)

Table 2 (continued)

LocusLink

GDB

Chromosomal
localisation

IMGT

Number

IMGT

IMGT
Func-

IMGT

gene names
(0]

IMGT

gene

Accession ID

3)

accession ID

3)

gene definition

(03]

reference sequence of alleles

accession numbers

tionality

groups

o
— ol <t O
onoonoonoon :)
v V) VNN
NN jan]
ol on <t n
o oonoonoon
O O O O
onoonoonoon
v V) NN
XN DN i
AR =
@@ a| 3
[ayagaya) 4
[CRCRGRE) 3
—
=
Q
=
=]
Q
o
— o
ZZZZ =
—_
i)
S ..
T 8|2
—qgoy |7 2|°
-2 2 o
6383 |5 =
=== | <2 o
cooo | 8 g
SSSS|§ 24|53
| SR S = =] 5 @ —
SESE |9 BE |2
] 5 ©s o
EEEE| 2 25
Sessg | 2 =R
RNV ERV IR/ = g 2
E.8.8.8 2 = 3
B33 | E QF
S 58528 E O %
===l e Oy
ohBb BT | S =
S o oo e} T .=
S8 & & IS
S83838 | g 29
E E € E L < 9
EEEE | & E£=58
RSREERS
e
S Z =
e £ 3
5] =R
S Eq
: 35
[ | s ﬁo,
= 52
g >» =
£ 22
£ 5
o _:sg
£ 2%
o —a | o <8
NS TSN o — ®
0 O O O < g
aOF F I & 2o
o oo < ‘E:‘ =
= KKK B g & |.8
z v o |8
g8 | &
2 5c50 5]
2879 | 2
30 | &
oA A A g EY | O
O < b=
QgcE | &
Se3t
c O
—~ o en < T3 2
DBODOIN uOcS
dg8d (€22
SSSS|EZEE | 3
AAANEEEERE
MM MM = s
[CRCRORG)] o 9B &b
== 5@55 B
ZZ200 |8
> T egaQam | &
M N N N O
© =

IGKVOR2@

3524

GDB:128324

147185

Immunoglobulin kappa variable orphons on chromosome 2

IGKV/OR2

Exp Clin Immunogenet 2001;18:161-174

Alleles

The number of alleles of the human IGKV,
IGKJ and IGKC genes (tables 1, 2) is accord-
ing to Tables of alleles and Alignments of
alleles, in the IMGT Repertoire, at http:/
/imgt.cines.fr:8104. A dash (-) indicates that
allele polymorphism of the pseudogenes has
not been studied. Alignments of all known
germline functional and ORF sequences as-
signed to the different alleles, by comparison
to the allele *01, are displayed in reference
[18]. Human IGK entries in reference 18
include 51 genes and 66 alleles, with a total of
142 sequences.

Genome Database Accession Numbers

All IMGT/HUGO human IGK gene sym-
bols, full names and reference sequence acces-
sion numbers have been entered into Genome
Database GDB, Toronto, Canada (http:/
/www.gdb.org), and into LocusLink at NCBI
(National Center for Biotechnology Informa-
tion), Bethesda, USA (http://www.ncbi.nlm.
nih.gov/LocusLink). Accession ID to these ge-
nome databases are provided in tables 1 and
2. Links to OMIM (Online Mendelian Inheri-
tance in Man, MIM) (http://www.ncbi.nlm.
nih.gov/Omim) are cited when there are en-
tries in OMIM. Links to the individual
IMGT, GDB and LocusLink gene entries are
available from http://imgt.cines.fr:8104 from
IMGT Repertoire > List of human Igand TcR
genes > Immunoglobulins.

Correspondences between
Nomenclatures and Numberings

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

In order to easily compare sequences of
immunoglobulins and T cell receptors, a
unique numbering has been defined for the

Lefranc



Table 3. Correspondence between
the different human IGKV
nomenclatures

The IGKYV genes of the proxi-
mal V-CLUSTER are designated
by a number for the subgroup, fol-
lowed by an hyphen and a number
for the localization from 3’ to 5’ in
the locus. The IGKV genes of the
distal duplicated V-CLUSTER are
designated by the same numbers as
the corresponding genes in the prox-
imal V-CLUSTER, with the letter
D added. Homologous genes in the
proximal and distal V-CLUSTER
are on the same line. Boxes are
empty when no homologous gene is
found in the other cluster.

Proximal V-CLUSTER
from 3’ (top of left column)
to 5’ (bottom of left column)

Distal V-CLUSTER

from 3 (bottom of right column)

to 57 (top of right column)

IMGT Zachau’s IMGT Zachau’s

IGKV group [25] IGKV group [25]

gene name [3] gene name [3]

4-1 B3

5-2 B2

7-3 Bl

2-4 L13

1-5 L12,L12a

1-6 L11

3-7 L10,L10a 3D-7 L25

1-8 L9 1D-8 L24,1.24a
1D-43 L23,1L23a
1D-42 L22

1-9 LS8

2-10 L7 2D-10 L21

3-11 L6, L6a 3D-11 L20

1-12 L5 1D-12 L19

1-13 L4 1D-13 L18

2-14 L3 2D-14 L17

3-15 L2 3D-15 L16,L16a, L16b, L16¢

1-16 L1 1D-16 L15,L15a

1-17 A30 1D-17 L14
6D-41 Al4

2-18 A29 2D-18 Al3

2-19 A28 2D-19 Al2

3-20 A27,A27a 3D-20 All,Alla

6-21 A26 6D-21 Al0

1-22 A25 1D-22 A9

2-23 A24 2D-23 A8

2-24 A23 2D-24 A7

3-25 A22 3D-25 A6

2-26 A21 2D-26 A5

1-27 A20 1D-27 Ad, Ada

2-28 Al9 2D-28 A3

2-29 Al8a, A18b 2D-29 A2a, A2¢c

2-30 Al7 2D-30 Al

3-31 Al6, Al6a 3D-31 010

1-32 Al5, Al5a 1D-32 09

1-33 018,018a 1D-33 08

3-34 017 3D-34 o7

1-35 016 1D-35 06

2-36 015 2D-36 05

1-37 014 1D-37 04

2-38 013 2D-38 03

1-39 012,012a 1D-39 02

2-40 Ol11,011a 2D-40 (0]}

Human IGK Gene Nomenclature
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variable regions [35, 36]. Correspondence be-
tween the IMGT unique numbering and other
numberings for the human IGKV genes is
available from the IMGT Scientific chart and
reference 35. The IMGT unique numbering
relies on the high conservation of the structure
of the variable region. This numbering takes
into account and combines the definition of
the framework (FR) and complementarity de-
termining regions (CDR) [37], structural data
from X-ray diffraction studies [38], and the
characterization of the hypervariable loops
[39]. The unique numbering has allowed the
redefinition of the limits of the FR and CDR
[35]. The FR-IMGT and CDR-IMGT lengths
themselves become crucial information char-
acterizing the variable regions belonging to a
group, a subgroup, and/or a gene. For exam-
ple, for a germline gene of the human IGKV1
subgroup, the lengths of the 3 CDR-IMGT, in
number of amino acids is designated as [6.3.7]
(IMGT Repertoire > 2D and 3D structures)
[7, 35]. The unique numbering is used as the
output of the IMGT/V-QUEST alignment
tool, and in the Alignments of alleles IMGT
Repertoire > Proteins and alleles) [18].
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Appendix

The ‘CLASSIFICATION’ Concept of the

IMGT-ONTOLOGY

The ‘CLASSIFICATION’ concept of the IMGT-
ONTOLOGY (fig. 3) organizes 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 localized in the same chromosom-
al location in a given species. ‘Locus’ IGK (2p12) is one
of the three main immunoglobulin loci in the human
genome. Immunoglobulin genes have also been identi-
fied in other chromosomal locations outside the main
loci which represent new instances of the locus con-
cept. 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 share at least
75% identity at the nucleotide level (in the germline
configuration for V, D, and J). For example, the IGKV
genes belong to 7 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-

"locus" IGK (2p12)

"group" IGKV
Y
is a member of

"subgroup" IGKV3

A

is ordered in

is a member of
"gene" IGKV3-20
Y

is a variant of

"allele" IGKV-20%01

Fig. 3. The ‘CLASSIFICATION’ concept of the
IMGT-ONTOLOGY, exemplified for the IGKV
genes.

Lefranc



dogenes are also instances of the ‘gene’ concept. For
each gene, IMGT has defined a reference sequence
[19]. 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 standard-
ized way, for the four ‘core’ coding regions, that

—_
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