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Usher syndrome type III (USH3) linked to
chromosome 3q in an Italian family

P Gasparini, A De Fazio, A I Croce, P Stanziale, L. Zelante

Abstract

We report an Italian family affected by
Usher type III syndrome. Linkage study,
performed using markers corresponding
to the Usher loci already mapped, clearly
showed linkage with markers on chromo-
some 3q24-25. Our data further support
the presence of an Usher III locus on
chromosome 3, as recently reported in a
Finnish population.
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Usher syndrome (USH) is an autosomal reces-
sive disorder characterised by deafness and
blindness owing to sensorineural hearing loss
and progressive pigmentary retinopathy. Usher
syndrome is clinically and genetically heteroge-
neous. Clinically, two major forms of Usher
syndrome have been established (USHI1 and
USH2), one characterised by congenital, se-
vere to profound hearing loss and absence of
vestibular function, and a second in which the
congenital hearing loss is less severe and
vestibular function is normal.' A third form
(USH3) showing progressive hearing loss has
also been proposed.’

Linkage studies have shown genetic hetero-
geneity in Usher syndrome and five distinct loci
have been mapped for USH1 and USH2: 14q
(USH1A),” 11q (USH1B),* 11p (USH1C),’
10q (USHI1D),® 1q (USH2A).” * A sixth locus
for Usher syndrome type III (USH3) was
assigned to chromosome 3q’ and this location
was recently narrowed down to an approxi-
mately 1 cM interval between markers
D3S1299 and D3S3625."° Here we report a
family from southern Italy in which four mem-
bers in two generations were diagnosed as
affected by Usher type III syndrome.

Case reports

The family was referred for genetic counselling
of three sibs with auditory impairment (fig 1).
The pedigree also showed a paternal uncle
(I1.1) affected by blindness and deafness. He
was a 42 year old man who was born to
consanguineous parents. In early infancy he
showed bilateral, progressive, sensorineural
hearing loss and at the age of 20 years ocular
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Figure 1  Haplotype analysis using microsatellite markers
at chromosome 3q24-25. The affected haplotypes are boxed.
The region of homozygosity in the third generation is also
clearly indicated. The arrow marks the recombination event
in the healthy subject I1.2.

findings appeared that were diagnosed as
retinitis pigmentosa. The patient is now blind.
III.1 is a 23 year old woman with bilateral, pro-
gressive, sensorineural hearing loss. Ocular
fundus examination showed retinitis pigmen-
tosa and the patient suffers from mild hemera-
lopia. III.2 is a 20 year old male whose hearing
was initially nearly normal but has been
progressively deteriorating. At present hearing
impairment is moderate to severe. Ocular
examination showed typical lesions of retinitis
pigmentosa which is still clinically asympto-
matic. III.3 is 11 years old and shows moderate
hearing loss and a mild form of retinitis
pigmentosa on fundus examination. Vestibular
function is normal in all patients.

Linkage analysis, results, and discussion
Five microsatellite markers mapping on
chromosome 3q23-24, whose order was



USH3 linked to chromosome 3q

Table 1 Pairwise lod scores berween USH3 and chromosome 3

Lod scores at recombination frequency

Markers 0.00 001 005 010 020 030 040 Zmax  fmax
D3S1569 193 1.88 171 148 101 055 0.17 193 0.00
D3S1308  1.63 159 143 122 081 041 0.10 1.63 0.00
D3S1299 243 238 215 1.86 127 0.68 020 243 0.00
D3S1279 175 171 154 130 0.88 046 013 175 0.00
D3S1280 -  0.01 055 0.65 054 030 0.09 0.65 0.00
cen-D3S1569-8 cM-D3S1308-1 cM-

D3S1299-2 cM-D3S1279-1 cM-D3S1280-
tel, were used for linkage analysis. In addition,
a linkage study was also performed limited to
the previously described USH regions of
chromosomes 14q (USH1A), 11q (USH1B),
11p (USHIC), 10q (USHID), and 1q
(USH2A). In this case, we used the published
markers to map these loci by linkage analysis.
The markers used were the following:
D14S292,D14S78, and D14S6S for chromo-
some 14q, D11S911 and D11S527 for chro-
mosome 11q, D11S899 for chromosome 11p,
D10S529 and D10S202 for chromosome 10q,
and D1S229 and D1S490 for chromosome
1g. PCR reactions, carried out as previously
described, were performed using fluorescently
labelled primers, and run in an ABI PRISM
377 DNA sequencer machine (PE, Foster
City, USA). The results were processed by
GENESCAN software, and allele assignation
was carried out using the GENOTYPER™
software. Linkage analysis was performed
using the LINKAGE package program."
Positive pairwise lod scores were obtained
with markers D3S1569 (Z=1.93 at 0=0.00),
D3S1308 (Z=1.63 at 0=0.00), D3S1299
(Z=2.43 at 0=0.00), D3S1279 (Z= 1.75 at
06=0.00), and D3S1280 (Z=0.65 at 0=0.10)
(table 1). Negative lod scores (less than 2) were
obtained with markers corresponding to the
other Usher loci tested (data not shown). A
recombinational event was observed between
markers D3S1299 and D3S1279 in one of the
healthy members (II.2) of the family (fig 1).
Because of the consanguinity, patient II.1
showed homozygosity with four out of five
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markers used, while III.1, II[.2, and IIL.3
inherited identical haplotypes. These sibs also
showed homozygosity with markers D3S1308,
D3S1299, and D3S1279 probably because of
distant consanguinity between their parents
who lived in the same small village in southern
Italy. In this case, homozygosity will help in
defining the USH3 gene region, which is
narrowed by markers D3S1569 and D3S1280
located on the same YAC contig (WC318).
Our data are in full agreement with those
recently published for the Finnish families,’ '
and represent the first description of an USH?3
family linked to chromosome 3 in a different
population.

Several EST's and cDNAs have already been
mapped within the USH3 region. In particular,
a strong candidate (profilin-2G) has already
been investigated and excluded.'’ Our work is
in progress on other candidate genes.
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