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ORIGINAL ARTICLE

Novel USHZ2A mutations in Japanese Usher syndrome
type 2 patients: marked differences in the mutation
spectrum between the Japanese and other populations

Hiroshi Nakanishi?, Masafumi Ohtsubo?, Satoshi Iwasaki®, Yoshihiro Hotta*, Shin-ichi Usami®,
Kunihiro Mizuta!, Hiroyuki Mineta! and Shinsei Minoshima?®

Usher syndrome (USH) is an autosomal recessive disorder characterized by retinitis pigmentosa and hearing loss. USH type 2
(USH2) is the most common type of USH and is frequently caused by mutations in USHZ2A. In a recent mutation screening of
USHZ2A in Japanese USH2 patients, we identified 11 novel mutations in 10 patients and found the possible frequent mutation
¢.8559-2A>G in 4 of 10 patients. To obtain a more precise mutation spectrum, we analyzed further nine Japanese patients in
this study. We identified nine mutations, of which eight were novel. This result indicates that the mutation spectrum for USH2A
among Japanese patients largely differs from Caucasian, Jewish and Palestinian patients. Meanwhile, we did not find the
€.8559-2A>G in this study. Haplotype analysis of the ¢.8559-2G (mutated) alleles using 23 single nucleotide polymorphisms

surrounding the mutation revealed an identical haplotype pattern of at least 635 kb in length, strongly suggesting that the
mutation originated from a common ancestor. The fact that all patients carrying ¢.8559-2A> G came from western Japan
suggests that the mutation is mainly distributed in that area; indeed, most of the patients involved in this study came from
eastern Japan, which contributed to the absence of ¢.8559-24>G.

Journal of Human Genetics (2011) 56, 484-490; doi:10,1038/jhg 2011.45; published online 19 May 2011
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INTRODUGTION
Ushes armiwmv (UEH) ia an aulonamal racomive disordar charactas
feed by relinilio pigmentoss (RP) and haaring 1688 {LIL), With oy
w'lllloul vcst{)ulm’ Lly:’[llmdiun.l It i llm mosl LConUnUL Ccauac L‘lt
combined deafness and blindness in industrialized countries, with a
gonoral provalance of 3.5.-6.2 per 100 000 live birthe.27 The ryndrome
is dinically and genetically heterogeneous and can be dlassified into
three clinical subtypes on the basis of the severity and progression of
HL and the presence or absence of vestibular dysfunction #-10

USH type 2 (USH2) is characterized by congenital mild-to-severe
L and a normal vestibular responsc; it is the most common type and
accounts for 3> 50% of USH cases.® Three causalive genes have been
identified: Usher syndrome 2A (USH2A), G-protein coupled receptor
98 (GPRYS) and deafness, autosomal recessive 31 (IDFNE31).1-H
USH2A, which encodes usherin, accounts for 74-90% of USH2
cases.'*17 Usherin is a large protein comprising many functional
domains (Figure 1a).!1?

Mutation analysis of USH2A for the full-length coding region
(exons 1-73) in Caucasian patients has revealed the frequent mutation

P.GIU7ATER (¢.2299delG) in exon 131820 We recently analyred USH2A
1A Japandss ULLLD patiants, in sehich tha p CLaTETE makabion swan net
(AanHNd,) AR 1ASUEAAL 11 AAVA BAULAKSHSE 4 10 patiaigs, H‘xdlé:\ﬂﬂﬁ
that the mutation spectrum of USHIA in Japuuese putienis i wo-
siderably different from Caucasians.” As 8§ of 10 patients had muta-
tions in [ISH24, the incidence of mutations in the Japanese wae
similar to that of Caucasiany; furthermore, we found the c.85%9-
2A>G splicing mutation in 4 of 10 patients. We suggested that
€.8559-2A>G was a possible frequenr UUSH2A mutation among
Japanese USH2 patients. In this study, we further performed mutation
analysis of USH2A in ninc USH2 patients to examine if our previous
findings were representative of the Jupanese population and to obtain
a more precise mutation spectram.

MATERIALS AND METHODS

Subjects and diagnosis

Nine unrelated Japanese patients were referred to Hamamatsu University
School of Medicine for genetic diagnosis of USH. All these patients were not
related to the previously reported patients* and met the following criteria for
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