PET for hearing loss with G¥B2 and SLC26A44 mutations

Meanwhile, several etiological studies suggest that
at least 60% of congenital hearing loss has genetic
causes. Recent advances in molecular genetics have
made genetic diagnosis possible [8]. The identifica-
tion of the mutation responsible for hearing loss may
provide some information as to cochlear damage, and
help predict the time course and manifestations of
hearing loss. Genetic testing can therefore be useful in
decision-making regarding cochlear implantation and
other necessary treatment.

Evaluation of brain function and diagnosing accu-
rate etiology of hearing loss may be the keys to
personalizing post-cochlear implantation habilitation
programs and predicting the outcomes thereof.

In this study, we used 18 F-fluorodeoxyglucose
(FDG@G) positron emission tomography (PET) to mea-
sure cortical glucose metabolism with a visual lan-
guage task before cochlear implantation in profoundly
deaf patients whose etiologies were identified by
genetic testing.

Material and methods
Genetic diagnosis

Genetic screening was performed in two cases using
an Invader assay to screen for 41 known hearing loss-
related mutations [9] and direct sequencing for G¥B2
and SLC26A44 mutations [10,11].

FDG-PET scanning and image analysis

FDG-PET scanning and image analysis were per-
formed using the method described by Fujiwara
et al. [12]. During the time period between the
intravenous injection of 370 MBq 18 F-FDG (the
dose was adjusted according to the body weight of
each subject) and the PET scanning of the brain, the
patients were instructed to watch a video of the face of
a speaking person reading a children’s book. The
video lasted for 30 min, and several still illustrations
taken from the book were inserted (for a few seconds
each) to help the subjects to follow the story. The
subjects were video-recorded to confirm that they
were watching the task video. PET images were
acquired with a GE ADVANCE NXi system (General
Electric Medical Systems, Milwaukee, WI, USA).
Spatial preprocessing and statistical analysis were
performed with SPM2 (Institute of Neurology, Uni-
versity College of London, UK) implemented in

Matlab (Mathworks, MA, USA). The cortical radio- -

activity of each deaf patient was compared with that of
a control group of normal-hearing adults by a ¢ test in
the basic model of SPM2. The statistical significance
level was set at p < 0.001 (uncorrected).
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This study was approved by the Ethics Committee
of Shinshu University School of Medicine and written
consent was obtained from each participant.

Control group

The control group consisted of six normal-
hearing right-handed adult subjects. The average
(mean + standard deviation) age of the normal-
hearing subjects was 27.5 + 3.8 years. The pure-
tone average hearing levels were within 20 dB HL
for all.

Case 1

A right-handed 22-year-old female with a G¥B2
mutation (235 delC homozygous) had hearing
impairment that was noticed by her parents when
she was 2 years old. She had used hearing aids ever
since, but with insufficient hearing amplification. She
used lip-reading and some sign language, and her
speech was not intelligible to hearing people. Com-
puted tomography (CT) findings of the middle and
inner ear were normal. Her average pure-tone hearing
levels were 102.5 dB for the right ear and 95 dB for the
left ear (Figure 1A).

Case 2

A right-handed 26-year-old male with an SLC26A44
mutation (H723R homozygous) had hearing impair-
ment that was noticed by his parents when he was
2 years old, from which time he had used hearing aids
bilaterally. He did not use lip-reading or sign language
during the acquisition age for language. He obtained
spoken language with hearing aids but had progressive
hearing loss, and sometimes suffered vertigo attacks.
His pronunciation was clear, and his speech was
almost completely intelligible. CT findings exhibited
an enlarged vestibular aqueduct on each side. His
average pure-tone hearing levels were 106.2 dB for the
right ear and 100 dB for left ear (Figure 1B).

Results

Figure 2 shows transaxial PET images of each
participant’s brain. The visual stimuli resulted in
bilateral activation of the superior temporal gyrus,
including Heschl’s gyrus in case 1 with GYB2 muta-
tion (Figure 2A, white arrowhead). In contrast, in
case 2 with SLC26A44 mutation, the activation of
the superior temporal gyrus was much lower than
in case 1 (Figure 2B, white arrowhead).

Figure 3 shows supra-threshold clusters in each
case. In case 1, activation higher than normal controls



1234 H. Moteki et al.

A Frequency (Hz) B Frequency (Hz)
(_dz%) 125 250 500 1000 2000 4000 8000 de) 125 250 500 1000 2000 4000 8000
-10 -10

0 0

10 10

20 20

30 30

40 40 [ ]

50 50

60 [ 3 £ 60 L] e

70 e 70 el iy 2

8o - Pl FIY go 21 Pl FlA

90 — 90
100 = e 100 LT, U 3
110 \) (} 4l 110 CJ U J PN
120 120

Case 1 Case 2

Figure 1. Pure-tone audiograms: (A) a 22-year-old female with a G¥B2 mutation; (B) a 26-year-old male with an SLC2644 mutation. There

were no clear differences in hearing thresholds in these two cases.

was observed in the right auditory association area
[BA21, BA22], and the left auditory association area
[BA42] (p < 0.001). In case 2, the right superior
frontal gyrus [BA9], and the middle temporal gyrus
[BA20], showed higher activation than normal con-
trols (p < 0.001).

Discussion

More than half of congenital hearing loss has been
estimated to be from genetic causes, and phenotypes
are affected by genetic mutations. There have been no

reports of the influence of phenotype on brain func-
tion associated with hearing. This is the first report on
evaluation of cortical processing of language in
patients with genetic mutations as a main etiology
of hearing loss. The auditory association area was
activated bilaterally in case 1 (G¥B2 mutation), but
not activated in case 2 (SLC26A4 mutation).
A previous study indicated that the temporal lobe is
activated during speech-reading in normal subjects
[13] and another study found that the temporal lobe is
not activated when reading fluent speech from a
talking face [14]. For the present study we used a

Figure 2. Transaxial PET images of each participant’s brain: activation (arrowheads) of the superior temporal gyrus with visual language
stimuli in each case. (A) Case 1 (G¥B2 mutation). The superior temporal gyri were strongly activated bilaterally. (B) Case 2 (SLC2644
mutation). The superior temporal gyri exhibited less activation than in case 1.
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Figure 3. Cortical activation by language-related visual stimuli in
the two profoundly deafened cases. Case 1 (G¥B2 mutation)
showed significant activation in the right middle temporal gyrus
[BA21] (1), superior temporal gyrus [BA22] (2), and left superior
temporal gyrus [BA42] (3), and left cerebellum (4), while case
2 (SLC26A4 mutation) exhibited significant activation in the right
superior frontal gyrus [BA9] (1), and middle temporal gyrus
[BA20] (2) (SPM2, p < 0.001, uncorrected).

fluent speech-reading task, similar to that described
by Hall et al. [14]. Fujiwara et al. in a FDG-
PET study using the same methods and task as the
present study, showed that subjects with better spoken
language skills had less temporal lobe activation [12].

To summarize these reports, the patients with
hearing aids with better spoken language skills have
less temporal lobe activation with a visual language
task. Otherwise, Nishimura et al. [15] reported a sign
language activation of the bilateral auditory associa-
tion areas in a congenitally deafened subject. How-
ever, detailed clinical data for the subject — including
his hearing levels, time course of hearing loss, and the
cause of deafness — were not described. The different
visual language activation patterns in the auditory
cortices revealed in the current two profoundly deaf-
ened subjects with different genetic etiologies and
hearing loss progressions may, thus, add further
knowledge of the cross-modal plasticity brought
about in the superior temporal association areas by
lack of hearing.

The differences in cortical processing patterns
between cases 1 and 2 — who both had hearing loss
of cochlear origin — may have been influenced by the
differing clinical courses of hearing loss. G¥B2 is
currently known to be the most prevalent gene
responsible for congenital hearing loss worldwide.
Patients with severe phenotypes who have G¥B2
mutations are good candidates for implantation,
because their hearing loss is of cochlear origin and
non-progressive [16,17]. SLC26A44 is known as a
commonly found gene and is associated with enlarged
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vestibular aquaduct [11]. This phenotype includes
congenital and progressive hearing loss, usually asso-
ciated with vertigo [18]. In most cases hearing
remains in low frequencies, enabling the understand-
ing of spoken language with hearing aids. Cochlear
implantation has resulted in remarkable improve-
ments in auditory skills and speech perception for
patients with profound hearing loss associated with
SLC26A4 mutations as well as G¥B2.

Comparing case 1 (G¥B2 mutation) with case 2
(SLC26A4 mutation), the crucial importance of the
use of hearing aids during childhood up to age 6 years
for acquisition of better hearing is evident. In case 1,
even though she was able to hear sound with the use of
hearing aids, she was unable to recognize enough
speech language due to insufficient hearing amplifi-
cation during the critical periods in her childhood.
She therefore used lip-reading and some sign lan-
guage in addition to hearing aids. Increased metab-
olism was observed by FDG-PET in the auditory
association area, where no significant activation was
found in the normal-hearing controls. In contrast, in
case 2, a 26-year-old patient with an SLC26A44 muta-
tion, there was no significant activation in the corre-
sponding area. He obtained rather hearing ability and
spoken language by hearing aids with residual hearing
at lower frequencies during his childhood. His hearing
was supposed to be better than case 1, because 1) he
did not use lip-reading or sign language during the
acquisition age for language from anamnestic evalu-
ation; 2) his pronunciation was clear, indicating better
hearing (at least 40-50 dB) during the acquisition age
for language; 3) from an etiological point of view,
patients with SLC26A44 mutation usually have mild to
moderate hearing loss during childhood and this
shows a progressive nature [18]. He had progressive
hearing loss in the natural history as a phenotype of
SLC26A4 mutation. The difference in activation pat-
terns in the cases with G¥B2 and SLC2644 mutations
was clearly demonstrated by statistical processing with
SPM, as well as in the PET scans. These results
suggest the importance of hearing during early child-
hood for the development of a normal cortical lan-
guage network, and that reorganization had occurred
in the auditory cortex of the patient with a G¥B2
mutation; i.e. processing visual aspects of language
in the superior temporal gyri. This implies that cross-
modal plasticity as a consequence of the lack of
hearing during the critical period for spoken language
acquisition in early childhood was influenced by the
time course of hearing loss characterized by genetic
mutations.

Previous studies have suggested that auditory areas
presented high accumulation of FDG with deafness of
early onset, and plastic changes in auditory cortices
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were strongly affected by the duration of auditory
deprivation [1,5,6,19,20]. Since low activation of
the auditory cortices with visual stimuli suggests the
subject’s lesser dependence on visual communication
methods and substantial residual plasticity in his
auditory cortices, case 2 with an SLC26A44 mutation
may be determined to be an appropriate candidate for
cochlear implantation.

Accurate diagnosis of hearing loss and early
cochlear implantation are important for successful
spoken language development. The approach using
PET could help those involved in the habilitation and
education of prelingually deafened children to decide
upon the suitable mode of communication for each
individual.

Both of the patients received cochlear implantation
after PET examination. Further follow-up of these
cases may indicate that efficacy of the combination of
genetic diagnosis and functional brain imaging helps
to predict long-term outcomes of cochlear implanta-
tion. Examination of more cases is necessary to define
the relationship of the varying cortical activation pat-
terns with each genetic mutation.
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G/B2 BIZFERIZOWTEEEL TR TI00H
FUEAFHRESNTEY, ZEOHEEB LUEHD
SAIANEICL o TRES RL 5TV B Z E0RE
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100%
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@176-191 16bp de/
COR143W

B G45E Y136X
avari

w|235delC

60%

40%

20% +

0% . i
tal 0
G/B2 BIEFEROEE L BREH (Tsukada et al,
2010)”

=3

ShTwa?, HRABEEE CI26BEO#EET
EERPHEIN, TOHTH 235delC EE OB
& b4 L, IRWT V7L, G45E/Y136X, R143W, 176~
191 dellbbp ZEDJFEIZEZ B O LR TV B (K
3)o BIZTFH L BEOBREIIIHBERzD S
EPHOPICEoTEYY (M4), 235delC LD
R, BAER, A by 7ERZHOBES, k0B
EOHEIC 2 2HArHTkESNhTnb, —FIAt
VABEROBEIBRED O R EEREOEA RSV
255 ERHESNTNES,
FAEHICHEETHZRETLAEES, 0~3%
T 235delC 7558. 5% & % { BRAEMPHL 2 51T
PEOBERI R AT EPREShTWS, —
7, VIIRERERPEL 25T EHEIIR R
D, VNN A FOBBEREIRRERI ENRLZ &
PBHLPITE o TS (B3), Zhid 235delC %
BOEBRRIEEREELETL0ICHL, V37T
FRIBEIBETHL7-OBBEOFERIENRD Z
EPRERTHBEEZEZONTVS, F72, V3TIE
BAEBITAARANICBI 5 G/B2 BIZFEROPTIX
2FHICEVERTHBA, R (EWES) BT
BRIBEEFIEVWERTHL I LBHEHLPICR ST
Who, THIZVITIEREAOHBEIBEETH S
DIZ, BEMWREEZZZ L2V LLRBEENE
HOBBESBRETH 5 72O BIZFNBRELZEID W
TRERFH B D EEZONT WA,
ZDEHITGB2 BIEFERTRIERDYA T L
BEHRICHBEBERES 52 L h s, BEHEEERIE%
EOWHEMELHAGDLELI LTIV EEERZF
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€.235del G / p.G45E Y136X (n=12) ©.235del G/ p R143W (n=0) ©.235det C 1 ¢.176-191del 16bp (n=8)

€.2350e) C 1 p.V3TI (n=5)
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BE328E8B3 o

Pp.V371/ ¢.512ins 4bp (n=1)

pMI85V / ¢,176-191 def 16bp (n=1)
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4 G/B2 BEFERICIZBBEREOEEE T (Tsukada et al, 2010)” & EHEORR
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IR OBAR T BHT

WL, HBEEZRIRT ABRICEAZERE L TER
DERTIHHINTW A,

@FEDOTFAI

EITMOEEZZOBROERPEETLEZHET
BETHLHEPY TR, BELHHRICL-THEK
DBELOBVETH L. BRERETFICE Y ETED
BRI edPmonTsl, BEFBENICI Y ELT
HOFEICETHEHRREDTETD %,

Bz ¥ G/B2 EEREFITIE, BHEOEITEZEAD S
CLREW/T, FOWEHTOHPEEEZZNIZRVD
I LT, SLC26A4 #1xFE R, CDH23 &%
T, KCNQ4 BIZTY % K T EEIEITT 2D
I TH %o

HARANHEEZE C2HFHICHEDE » SLC2644
BIETERGE [RIEKREHRE - -8E] 0FRRK
BETFELTHONTWAYS, HMEIIEHL NS
EITTHOPEHTH L, RAVEEIPLED
SLC26A4 BER =R OMBEEFEIROFEIRIZOW
THE LR, BT SEroBERETHY
BAZEDRE o 7o b E R E & D IHETT B EImA
Booh? (M5) FWThOEMND SHE
BRoOBBLEZZONL BETHEIOLE
(92.3%), #AT (88.0%) @D/, BIZFZM
WX, BEEOEITICHE L TREEANOBEY 2 FRE
BEATEE L o 72 BWBITH B,

CDH23 B2 F TIRHEEHIRERI KROS5 h
b2, BEPEBTICE L CRETSHOBREEH®
WHTELIIWXTAIENET L, Zff,
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KCNQ4 EETFRIBD L TIEEREEER: & 58
EHETETH LI LPWME SN TS, ETHED
FRUEEECIIHHES CSHEE/ITETDH 5EH
LS, HEEOETIHEC TGRS RIES
N VIERI D H 5720, EITHOHELY 23 2 KA
BIETFEEPRBENEE, ATHER2HETFICA
NIRBBENEREL 25,

FBREEIENICSZCREINAI Pa v P
) 7 BIETF 1555A>G BRI B BT ETH
B ENHEENRTV A O EMNLEIREDE
& B R WMPENEETH S,

OREHEERDFAE

HEREDSL ORER &b ) BEE 2 [FEMREEERE ] &
FROY, BEEMEEOK0%Z HOL L SN, i
BoOII»CHAEER BRER MR BRoR
W, BERREE RFRELLELOFRLMOEKE
S TV L ONEHT, MY 2ERICE - T
RHMOATEZHPTELRZDOID Y, ZoHAI
NER R EROBAINBBE L\,

LA L2 & BEREAEIR DS HERE & © BB OHA I
BIZT2WPERRERICR 5, THEKELKZ
PEo 78RR ] ORRBIEFTH S SLC2644 BIZF
BEITHME L FIRBELZ D )Y FLy NEBRRO
EHREBEEFTLDHLIEFHLM,ITENTW S,
Ferx DF L 739% 120 BURIGEE O A % #est
L8R, 108 (27.8%) o8& THIREO A
2ED, WKSZHE LTRERY FLy FEREEW
IBWBIC R o720, TRTL2FUBRORIETH -

FRERNR

60

K5 SLC2644 BETER I AHEBED CTHR L BROEITE (Suzuki et al,, 2007)™?
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720 FRBERBET2RIEAIBMESLTS
D, PFRIBANVEVOBBNEF v 7 I LETH
bo BIEFZRNCLY, 50 UDIEHRIRMALATTEE
2720, BHEHERSFECTE, BYUCHSETE 52
Uy bBEbHDB, F7224% (70.6%) DBETHI N
DEHERDTEBY, FARIEIELDLES) Z &8
SO AEIMREOLEE LS 50 LOFHBELT
BLIEDPWREE %25,

T V% —EBRE IR & R R ME A0
THRBTH AP, BAEFTTIEL DEREETF
(MYO7A, USHI1C, CDH23, PCDHI15, SANS,
USHZ2A, VLGRI1b, USH3A) HHFEENRTWAEY,
Ty X —EBERES AT 1 OERTIE, HHEEE
WO AIFERTH 5720, WEEFELEHICHET
H10REH E CHRHEHEBE LR IL 2 W A%
Vo BEHEICH LIRS OATHNEIZL S
NADPENTHEILHEZONL D, BHLY
ANIAHEZ AT 5508 2 iG#RES O A3
BHTh5b,

OHEERIE T, AOCHEDTRLARE

I PALFYUTEEBTF I555A>G ER EHHERET
Bh

WA, SFRIEZEMICI oY FY 7RIETF 1555
ASGERLT7I V7V a2y FRHHEEICHT 25
BZWE L OBEEFHELNE kol ZOERIZH
Rz 2 BREHEREEN 3% OBEIFE> TS
CEFMEESNTEY COBEFERICL 2 8EHE
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PRERIDNICCOHEEMCBE T ZEN

I haY Y TRIETF 1555A>GERBEORRKEE Y H — F (Usami et al,, 1999® Ik 1) &Z5)

BhHHVIENA) A7 BEOBIIERNII,I 2%
WZEPFHER SN TWEY, 7 3 BT
BICL DEBEBEE D LB ICERPRE SR
BTEPHLNPE LY T I EEAREEICYT 2
BREZELEEIREN LPER IR TVSEY, ¥
TR ADANTHEOE DAL BEDHI0%IZ, F7-
TI/ERARERECL )V BESELRL-ATA
HREBNCERS L H60% - DER L o TnizY,
HoTZDERIBRANOESEFBREBEOEE S
FERO—DTHBEEZ NS,

COBMEFERICL 2 BROSHMIZ, BREET
HIETHbA, Lo TRIEBRDHEIASM 0K
AV M5, BEOREIIIBAZEIKZ VA
MR RIS, SR, BERERT, F
WL HEILSWY, EREDOBEDOPIZIZT I
J R IIEEORSENEL, Wb bR
BORTHREL RI-TREGD H 2 0 HEORE T —
RERGICEEBED = & 3\,
HEIETH RO OB T &5 I
BMEZITVWEEBET L LPEETH S, BE,
AR DL O BEREE S IR A IERR SV S R D AN
BERROBD SN WEEHEICE L TRATINE
DREVHEISICEEZ LSV, ZDI Pavy FY T
BRF 1555A>G BRI BBICB LT3 7 3
FEATEEORE BT A Z L IT L ) BT
HHBRETFHFTRTHLI DS, BERL O
RTREI MY V) 7TRIEFERDOAZ ) -2y
VATAERBEUTALLDIEYH—F (M6) %
B LFHIZED T a9,



BERE O BAR T2 W

i, O RREBOERZ: LICNL Y A7 BE
ICBAREBEEEIOT X ERATEEORE»TD
h, BEEELSA U7- B - RKIRIEREH % 3F 2 R
Ve RBOEOND o720 727 3 EMEE &
ATERERIC &0 REE TR & A2 URRRRIC 72 o 7234
DBMEINT VA, 5, TDL) BRBEFIHEZT
WL ZEDFRINLDVEMY A FTHEBEOER
MERICETHEET LI LPIVLETDH S,

IPACFNUTEEBFRBASGCGERZHICL S
BHEDRER

tRNALew (UUR) BIZFIZBIT 5 3243A>G KR
BRI & A S ERREO R RERETF & LTH
LNTVERIEFERTSH %Y, BRI E
ZHTARTHERED0.3%-3 %ICRERDLNE
ZEFMONTWAEY, I b a v Ny THEIETF3243
EREPFETHI LI YVEEOTFER (EEE, #
THORE) PZFHUTESLEEBICAHEDOTHIR
XIS RRIC %2 B o

COERGIBEPFERE SALROELZHES I
a ¥ ¥ 7HEE, BYJE Mitochondrial encephalopa-
thy, lactic acidosis and stroke —like episodes
(MELAS) EFICBWTHREDOLNTV S, REH
CEETFERDI MELAS, ¥R%E RBREEELZEO
%’%&Kﬁ—*%@ CTOPIEHELAICIR TN

, BRITEIIATFUTTAI—0EENRELR ST
wétbf@&w#%x%hfm%o

— RIS, 3243A>G ZERITHE ) BEREIL, BRAF
fE, T, BEEER, BREEHELZRLCBY), B
HRECINEEREED /Sy — v 2 R_ 522, HEE
DH#EATERILD L I LIIRETH 5%, ETLHE
ISR ATNE 2R T 5%, BERBICEL
T, EMREZTVWRERAY» S RFRERL I ~
=V 2T, BITRPEMEL FHT 52 EHHE
T Lvy,

OB EAAE, BEEORR

BEFEAIRE

B ¥ T2 G/B2®, OTOF®, CDH23/PCDH
15, COCH (DFNA9)?, SLC26A4®, X + a ~
K1 7 1555A>G®, I b2 ¥ FY 7 3243A>G”
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Lo LBETERICL AHEREIINT A2ATHN
HEoARAErHEShTBY, BEFEHEIATLA
HEiBIRT2BOEHE LTHERALRBRE LS. »
FTHHBEAPHABFRBLTWEZ L » 5, ATH
HEPARTHHRARIIT 2 5, BIETFZEIEA
THEOERAE2 FHTAHE COLEELREREN
2RO, HRAITLRIEZTFZHOHE, A\IHE%:
BBMIERT 2P 2L RBRL T 5, BEOX
& RBOBEBHIMFWRLIZESHTITAR, K
DR, BENDAT v TANDE > HH0%
%\,
AIWH@&%(amﬁﬁ)kuﬁéwﬁ%(ﬁ
MR, WARERR Y
‘) FT—>3 /i,ﬁ%t: E) BEELTWAEZEFHS
NTwb, WBELTHA M AT T I A VARET
AR RDBES gD A%ES, Auditory neuro-
pathy CHEAREE (F—kRb=2—10 r Ok
BE) 2ELNLEMIATHEOREICBRA»H
HOEERTH B, G/B2 R EOWNERENER
THEICRZoTWEEA, SRBEENFELLLZV
e, MoRFoOESEEN, NEYTF—Va
y7ur g AR RET 7 ERFRRILIE D W
BOEDF VLRI b,

REBRAEABAINE (EAS) L&IEF
ATHE OB, FE25WH & b3 90dB LL
BEHEICRONATYL720, KFRSICEST
BhHEAETA»EERESBEOENGLROBNE
FIIHESE o TV rh oz, L2 LD LHITE,
FHRFHOURB LUBEBOWRICL o C, KEHH
ORFEN MR - BEL-TE, ATNEOER
PRI R TEL, THICLY, EEBIEFERN
BT, BERIERABCEHME XY AL B
B8 & A BN T W B (EAS: electric acoustic
stimulation) 33— v X% FUMCEE - ERAMLE
nTwb, BNKRETIE [BREEIEHEATLRA
EIAM] 2 BAFEHE I CEERER (55 3HAER
) L LTHIEL, 20104 8 JICARRZRIIRML
TWwab,
BEAREOWENEY BT 5 BREHINIEREAE
ITHHEERED 2 VIIBREOHEEZOHICAH
éh%ﬁ,ﬁ%tlbﬁﬁ@ﬁ&%i%i%?%b
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C: CDH23, D: GJB2 (Usami et al,, 2010)®

FRDR LD rEE L, BREHEERE (152087%)
DI LRHEDRMOBENHREET 2 KT HERE
(139KR) OBIZHERERIT LB, 21%D
BECRERBEFERVEETE TS - 727, E
SNFEEBEFERIZII VIV FY T 15554A>G6
(12.9%), SLC26A4 (7.2%), CDH23 (4.3%),
G/B2 (2.2%) Thol: (7). L, BEAK
B OREHRE I T 23 RMGRAABEL LR
DERABATHNENERL, BETFIHICLISS
PLOWEHE 2 FHT 22 LT, BEICEYZAA
EeBIRT LI LML 2o TETW A,

HEOBEEEAV Y TOEEM

BIZFENREIIBEORKRELREL Y, BEHE
ANDBIEEHREIY KD L) ETEADT A 7
TAT AR DZHEN AT 2 4bERHF o7
BETH 5, BIETEHOREZETHEICIIERE
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4) FRBEZEFIEE SN 2VWEE, BREEEM
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AREEEREERD S5 (SEEORMEFIRREL W
IRMUFEHREZ L B) ZLICEEBLTHAT A, ©
T ) EREASEEEORA, WMEANERETH-
THEREBETFIELRNITFEIEREICR S LR
S, FRRFEEZTHEEE, FRIEGERE
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BHIRR, BHERENFES VP THEI L 23HHT
5

T & 8
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UL, Z0 XD REEIERIC R B HPEDP DS
PHERNWI L FRFETHLH, KRBT TR X
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o 20094F & ) HABEERZSOBEEMESL LT
[HEEETFOMES] RS TW 575, B
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HICEERIZTZ 4 = F Ny 7 LTWL PIZonTEEE
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o2 TWwWhERbIS,
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Molecular diagnosis of deafness
Shin—ichi Usami

Department of Otorhinolaryngology
Shinshu University School of Medicine

Molecular diagnosis has become increasingly
important for more accurate diagnosis, prediction of
severity of future hearing loss, estimation of associ-
ated abnormalities, selection of appropriate habilita-
tion options, prevention of hearing loss, and better
genetic counseling. Despite advances in the discov-
ery of deafness genes, clinical application still en-
tails difficulties because of the genetic heterogeneity
of deafness. OQur series of mutation screenings has
revealed that mutations in GJB2, SLC26A4 and
CDH23, and the 1555A>G mutation in the mito-
chondrial 12S rRNA, are major causes of hearing
loss in Japanese patients. Interestingly, the spec-
trums of GJ/B2, SLC26A4 and CDHZ23 mutations
found in the Japanese population were quite differ-
ent from those reported in populations with Euro-
pean ancestry. Our simultaneous screening of mul-
tiple deafness mutations was based on the mutation
spectrum in the corresponding population. The
multicenter trial for this assay using an Invader
panel revealed that approximately 40% of subjects
with congenital hearing loss could be diagnosed.
This assay will enable us to detect deafness muta-
tions in an efficient and practical manner in the

clinical setting.
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