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gressive renal failure 20 years after onset (see review by
Monteiro et al. 2002). The pathogenesis of IgAN remains
largely unknown, although several genes encoding angio-
tensin-converting enzyme, angiotensinogen, platelet-acti-
vating factor acetylhydrolase, and T-cell receptor have been
suggested as candidates that increase susceptibility (see re-
views by Hsu et al. 2000; Tanaka et al. 2000). In addition,
Gharavi et al. (2000) also mapped the familial IgAN gene to
6q22–23 by linkage analysis using 30 IgAN families. More
recently, we reported that single-nucleotide polymorphisms
(SNPs) in the HLA-DRA gene are significantly associated
with an increased risk of IgAN in Japanese patients [P �
0.000001; odds ratio � 1.91 (95% confidence interval 1.46–
2.49); Akiyama et al. 2002].

The selectins represent a family of three vascular cell
adhesion molecules that appear to modulate the migration
of leukocytes from blood into extravascular tissue, and
share 60%–70% identity between the amino acid sequences
of their lectin domains (Bevilacqua et al. 1991; Bevilacqua
and Nelson 1993). Several lines of evidence suggest that
increased expression of selectins has been observed in some
patients with IgAN (Lai et al. 1994; Roy-Chaudhury et al.
1996; Kennel-De March et al. 1999). Recently, we identified
the association IgAN and some specific SNPs within the E-
selectin (SELE)/L-selectin (SELL) gene cluster on chro-
mosome 1q24–25, by means of a case-control association
study that was based on linkage disequilibrium (Takei et al.
2002). Simultaneously, we also demonstrated the accumula-
tion of SELE and SELL gene products in interstitial infil-
trates of renal tissues in a patient with IgAN. In this report,
we describe a more detailed SNP map in the 55-kb region
corresponding to SELE/SELL gene loci, containing 88
SNPs and two insertion–deletion polymorphisms in the
Japanese population.

Subjects and methods

Blood samples were obtained with written informed con-
sent from 48 healthy Japanese volunteers for this study,

A. Iida · Y. Nakamura
Laboratory for Genotyping, RIKEN SNP Research Center, c/o
RIKEN Yokohama Institute, Kanagawa, Japan

Y. Nakamura (*)
Laboratory of Molecular Medicine, Human Genome Center,
Institute of Medical Science, The University of Tokyo, 4-6-1
Shirokanedai, Minato-ku, Tokyo 108-8639, Japan
Tel. �81-35449-5372; Fax �81-35449-5433
e-mail: yusuke@ims.u-tokyo.ac.jp

Abstract Immunoglobulin A nephropathy (IgAN) is the
most common form of glomerulonephritis characterized by
predominant IgA deposits in glomerular mesangium. By
means of a genome-wide case-control association study, we
previously demonstrated that eight single-nucleotide poly-
morphisms (SNPs) within the selectin gene cluster are sig-
nificantly associated with IgAN. Here we provide more
detailed information of variations corresponding to selectin
loci, consisting of 88 SNPs and two insertion–deletion poly-
morphisms in the Japanese population: 27 in 5� flanking
regions, 1 in 5� untranslated regions, 6 within coding re-
gions, 46 in introns, 4 within 3� untranslated regions, and 4
in 3� flanking regions. The SNP map presented here will be
a useful resource not only for examining the relationships
between selectin genotypes and susceptibility to the IgAN
phenotype, but also for analyzing gene scans of complex
diseases mapped to this local segment on chromosome 1.

Key words Immunoglobulin A nephropathy · E-selectin ·
L-selectin · Single-nucleotide polymorphism (SNP) · Fine-
scale SNP map

Introduction

Immunoglobulin A nephropathy (IgAN; MIM161950), the
most common type of glomerulonephritis worldwide, is
characterized by deposits of IgA-containing immunocom-
plexes with proliferation of the glomerular mesangium;
approximately 20%–30% of IgAN patients develop pro-
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which was approved by the ethical committee of the
RIKEN SNP Research Center. We obtained genomic se-
quence containing the SELE/SELL gene cluster (Genbank
accession number AL021940.1), and then designed primer
sets to amplify both gene loci, excluding most regions that
corresponded to repetitive sequences predicted by the
RepeatMasker program (http://repeatmasker.genome.
washington.edu/cgi-bin/RepeatMasker). Each polymerase
chain reaction (PCR) was performed with 20ng of mixed
genomic DNA derived from three individuals. All 16 mixed
samples (per 96 chromosomes) were amplified in the
GeneAmp PCR system 9700 (PE Applied Biosystems, Fos-
ter City, CA, USA) under the following conditions: initial
denaturation at 94°C for 2min, followed by 35 cycles of
denaturation at 94°C for 30s, annealing at 60°C for 30s,
extension at 72°C for 2min, and postextension at 72°C for
7min. Products obtained from the PCR experiments were
used as templates for direct sequencing and detection of
SNPs using the fluorescent dye-terminator cycle sequencing
method. All SNPs detected by the Polyphred computer pro-
gram (Nickerson et al. 1997) were confirmed by sequencing
both strands of each PCR product.

Results and discussion

By direct sequencing of DNA from 48 healthy individuals,
we screened SNPs in a 55-kb genomic region corresponding
to the SELE/SELL gene locus, except the regions of human
repetitive sequences. DNA sequencing of an approximately
32.1-kb region identified a total of 90 variations, including
88 SNPs and two insertion–deletion polymorphisms. A fine-
scale SNP map and detailed information of variations in the
55-kb region are shown in Fig. 1 and Table 1. Regional
distributions of the SNPs identified in the gene cluster were

as follows: 27 in 5� flanking regions, 1 in 5� untranslated
regions, 6 within coding regions, 46 in introns, 4 within 3�
untranslated regions, and 4 in 3� flanking regions. The over-
all genomic distribution of genetic variations was calculated
to be 1/365bp in the 32.1-kb regions we sequenced. By
recomparing our data with an earlier report (Ohnishi et al.
2000), and with the SNPs deposited in the dbSNP database
at the National Center for Biotechnology Information, we
were able to consider 57 of 88 SNPs (65%) to be novel (as
of the beginning of October 2002).
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