Mutai et al. BMC Medical Genetics 2011, 12:135

Page 8 of 12
http://www.biomedcentral.com/1471-2350/12/135
A 11:3 B li:4
0 0
20 20
o o
S 40 = 40
[} )
_g>g 60 ] 1 E 60 ] 1
2 - ¥ ] i1 P o | g R " 1 X[
= ¥ 1Y vlN = ¥ il IS A
g 80 g 80 E
T K“N [ 1 T j‘ ............ 1 /a
100 I i KiN 100 q e e T Ml
120 2‘( 120 14
125 250 500 1000 2000 4000 8000 125 250 500 1000 2000 4000 8000
Frequency (Hz) Frequency (Hz)
C

), 12S rRNA
1005T>C

Figure 3 Pedigrees of families carrying the m.1005T > C variant (continued). (A,B) Audiograms of the siblings (lll: 3, 4) of a family carrying
the heteroplasmic m.1005T > C (Figure 20). (C) Predicted secondary structure of the 725 rRNA transcript with the m.1005T > C. To the right is
shown an enlargement of the region of predicted secondary structures surrounding nucleotide position 1005.

siblings is much higher than in the blood cells and thus
may underlie the hearing loss.

Another finding in this study is that three patients
with postlingual hearing loss had the homoplasmic
m.7501T > A variant in tRNAS" ““N_ Various muta-
tions in tRNASMN) such as m.7445A > G [15,16],
7472insC [17,59], 7505T > C [60], 7510T > C [18], and
7511T > C [51,59,61], are associated with various types
of hearing loss (syndromic or nonsyndromic, prelingual
or late-onset), raising the possibility that the m.7501T >
A variant, reported elsewhere without detailed investiga-
tion [33], is also associated with hearing loss. The low
conservation of the variation at this position (29%
among mammals) does not support the pathogenicity of
the variant, in contrast to the much higher conservation

at m.7472A (61%), 7505A (98%), 7510T (78%), and
7511T (98%). On the other hand, the m.7501T > A var-
iant is predicted to modify the secondary structure of
the D-arm in the tRNAS(HCN) transcript; the D-arm is
important for the stability of the transcript and the gen-
eral rate of mitochondrial protein synthesis [55]. Further
investigation, such as haplogroup analysis or generating
lymphoblastoid cell lines to measure endogenous
respiration rates, may help to define the pathogenicity of
the m.7501T > A variant.

All other variants found in this study, such as m.827A
> @G, 961insC, and 961delT + Cn, which have been dis-
cussed elsewhere with respect to their pathogenicity
[21,22,27,30,62], were considered to be non-pathologic
polymorphisms because they were found frequently in
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Figure 4 Pedigrees of families carrying the m.7501T > A variant. (A-F) Pedigrees of three families carrying the homoplasmic m.7501T > A,
and audiograms of the probands (A and B, C and D, E and F). (GH) Predicted secondary structure of the tRNA* ™ transcript (G) and the
tRNAS U with m 75017 > A (H). Because the gene is transcribed in the reverse direction, thymine at 7501 (G) and adenine (H) are indicated as
a and u, respectively (bold arrows).
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the controls. The other variants, m.663A > G, 709G > A,
750A > @G, 752C > T, 1009C > T, 1041A > G, 1107T >
C, 1119T > C, 1382A > C, and 1438A > G, were fre-
quently detected in the controls and considered to be
nonpathogenic polymorphisms, which is in consistent
with a previous report [27]. The spectrum of variants of
mitochondrial genes in Japanese individuals was similar
to that in a Chinese population [27], for which most of
the variants detected in this study (other than the
m.904C > T and 7501T > A) have been reported. In
contrast, the spectrum was dissimilar to those in other
ethnic groups such as the Polish population [19,63]. Our
results indicate that ethnic background should be taken
into consideration when studying the pathogenicity of
mtDNA variants based on their frequencies in controls.

Conclusions

We sought to detect mitochondrial variants other than
m.1555A > G or 3243A > G mutations, which are
known to be related to hearing loss, by dHPLC, direct
sequencing, and cloning-sequencing in samples from
Japanese patients with hearing loss. The homoplasmic
m.904C > T variant in 125 rRNA was considered to be a
new candidate mutation associated with hearing loss.
The pathogenicity of the m.7501T > A variant in tRNA-
SerCN) remains inconclusive, and other variants identi-
fied in this study, including the heteroplasmic m.1005T
> C variant, are not positively associated with hearing
loss. No variants were detected in the in tRNA*(UUR)
ERNA", tRNA"™, tRNAS"™Y, and tRNA™.

Additional material

Additional file 1: Table S1. List of animal species and the accession
numbers of the mtDNA (GenBank) used to calculate nucleotide
conservation.
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