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JE 7 1% B ¥& B (prelingual non-
syndromic deafness)#) % &1 Cx26 »
Cx43 ~MYOVIIA X B n#338A 19
MBELEELEC2OARAEEYNL Y
KA 235delC 46 & & tbfl f 299-300
delAT Rz o £ Cx43 XA o4 P £
B R 14 P EARAEF U
932delC/wt B ¥ ttb R & © 43
MYOVIIA % B B AT RIMBER=ZMBE
g 5 > F IVS6-17CH>T/wt ~ 889
A->G/wt Fv 911T->C/wt ° 5 sh
10 EE R EEAATE S ER/ART
WBE R ALY HETLEAIEERE
BLEEE B £ PDS RS H R
IVS7- 2A—G P16 &3 L) 5K & © Bl 8§
B AT 4T MYOVIIA ~ Cx30 ~ Cx31
& KCNQ4 F 3B 5 X T AR 4
ERAETREANIFERBFRETN
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BEFNIRB-BELAARHEBR
BRERBRAERRANNGT# -
PR T L EABRE -C260 AR -3 AR -
PDS % B ~ MYOVIIA % B
Abstract

Approximately 1 in 1000 children at
birth or before 2 years of age (the prelingual
period) are affected by severe deafness, the
prelingual deafness. In
developed countries, 60% of children with
such deafness has been determined to be

non-syndromic

genetic origin.

In order to evaluate the extent to which the
Cx26, Cx43 and MYOVIIA genes contributes
to non-syndromic prelingual deafness in
Taiwan, we have searched for mutations of
these genes in 190 affected schoolchildren of
National Taichung Deafness School. These
children have also been referred to genetic
counseling for deafness at Chung Shan
Medical university Hospital.

In the current study, 190 children with
prelingual non-syndromic deafness were
screened for the presence of gene mutations
in Cx26, Cx43, and MYOVIIA  gene,
respectively. Of the 190 children with
deafness, 19 patients show deletions and
other mutations in Cx26 gene. 235delC is
among the most common type of mutation
found in Cx26 mutants . In the case of Cx43
gene, we found that 14 patients possess its




The 932delC/wt
mutation appears to be the most common
type of mutation in Cx43 gene. In addition,
We found three mutations in MYOVIIA gene.
There are IVS6-17C>T/wt -~ 889 A—>G/wt
and 911T->C/wt. We have also conducted
genetic analysis of PDS gene on 10 patients

deletions and mutations.

with enlargement of the vestibular aqueduct
and Mondini dysplasia. We found that the
splice acceptor site mutation in PDS gene
(IVS7-2A—>G/IVS7-2A—>G) is among the
most common one.

Genetic analysis of other genes such as
MYOVIIA, KCNQ4, Cx30 and Cx31 is
current undergoing. Our data are clearly
useful 1n our understanding of the weight of
genetic factors in prelingual non-syndromic
sensorineural deafness in Taiwan and in
genetic counseling of hearing loss.

Keywords: prelingual hereditary hearing loss, Cx26,
Cx43, MYOVIIA, PDS
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o B m B % # (cytomegalovirus) &
#) ~ #&® 24 (acoustic trauma)
RHE##2 (ototoxic drug) - 4 F
1/1000 2 52 & 4 8§ 42/ 7% F 27
( Bp % ¥ %5 % A7 B #7 prelingual
period ) B & & & i F (severe or
profound) > £ EHHER K& F 60%
B £ & & 14 B % (Marazita %

1993) -
BEASEZERI B wEF L
RIS R TRREEE B4
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BRE AR KH
(—)7%E 1% %% & ¥ (syndromic hearing
loss)
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(prelingual deafness)30% & & #
W AR TRESRBIR B
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T T e td
W) A FSHZERY
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R -
(=)3k &= #% ## ¥ M (nonsyndromic
hearing loss)
R R R R LA L1 1R 5
H AL 70% > DFN &7 MoK
1% > DFNA &~ $ &ML E
1% (autosomal dominant form) -
DFNB 2~ e i F
(autosomal recessive form) ° £ %
¥ 3% % A7 #& ¥ (prelingual deafness)
¥ DFNB 4& 77% #H1E £ > M
DFNA 45 22% > DFN £ 1% A4
4 5% A A R 4 (Kalatzis fu Petit
1998,Morton 2002) - £% i &, 84 1%
HERZBETIRRES K
B ARAMHEERERE
(congenital deafness)’ & - & B ¥
%8 & f4 (cochlear defect)m & 4 2
B & #¥ 48 (sensorineural )i & -
BERF EBRHFER
( nonsyndromic hearing loss, NSHL )
A B A& (loci) # &4 (mapped)
B iR B (deafness genes) B9iE 7




(cloning) AR £ 9B - 24 3k
EFERIEFEG AR E (loci) £ ++
@8 - @+ 188 L e RN
( Autosomal dominant) - = - 1{g5¢
& ME M (Autosomal recessive)
4ot 18 X-linked (Hereditary hearing
homepage) M A SO EEEFELAR %
BN 17T BAR T REEN 14
BARELEHEME > 1 AR EE
6 BRI EAEFfo 2 /b 33 Emizat
J&% & B (Morton 2002, Naz % .,
2002) -

R AR Pk T
T ¥t R EEEIME
PFILER A RBEAEXR T
FH S AR MM BEHEEE
(encoded protein) € &£ F #8 ¥ %k
BBt A E P T EeyheedrE+
NERYAE MATBAYTSE
BEARITZ €Y EHTHELH
(ionic homeostasis ) = 4o connexin(Cx)
K ¥&--- connexin 26 (Cx26) ~ connexin
30 (Cx30) ~ connexin 31 (Cx31) »
connexin  32(Cx32) R connexin
43(Cx43) %2 KCNQI ~ KCNQ4 % -
£ 4m fE, L & stereocilia & & Myosin
VIIA - ik G AEEHHEH
Myosin * 4o Myosin VIIA 3 B R % &
& stereocilia bundle #f # R #&
(diorganization ) » %k % zhAEi% A H&
M (Weil et al., 1995, 1997, Liu et al.,
1997a, 1997b ) - £ 1995 % & Weil, D
SABB MYOVIIA AR RE &
& rx JEE A RS M BE R & & usher
syndrome - HEKRALRETE -
AT JE % K o fE [E 1K - 55 Bk A R AR 48
BRe e IB2REHEE -
Me#g 48 1997 4 Liu., Weil % A &,5

RTERRAMYOVIIA AR B R ¢
TEBIEEEAEE -
MYOVIIA & J§ %> 3k 1§ 4 7
myosin, 18475 7] $1 actin 4 B @ Z4b
ATPase &7&M - MYOVIIA * & % 38,
N HH @R Ll B o5& T
RERLERREAMMGREER A
Rt b - AFTHEE BN e
#& & Mechano-Electric transduction
RORNFTHL@BBESHNEL $18
¥ 38 18 M A gating spring 4% & 4 F
535 M R o Bk 43R Tk ) Rk
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et al,, 1997; Estiville et al., 1998,

Kelley et al., 1998; Lench et al., 1998a;

Lench et al., 1998b; Scott et al., 1998,
Zelante et al., 1997) # 44 Cx43 &
I Nsme L BEMEHELE V24A R
L11F &4 R 4 R & & sk $& ¥ (Liu et al,,
2001) » i & Connexin o group ¥ %
—ERREEEREAMHLR -




PDS # B R % & i s Pendred
syndrome & 3k JE 1% 2% 4% F&( Everett et
al., 1997, Li, et al., 1998) - PDS X &
&£ #E% (endolymphatic duct)
fofk (sac) % # > & T4 stria
vascularis JE F ¥ & % R W B
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transporter @ H A7 4 E TR 5 A
# B # 4 & ( endolymph
homeostasis) * 4& pds-/-Z £ 8 23
endolymphatic duct &5 B X #o
otoconial defect » & 4L 7] 38 8f pendrin
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#% % 37,(Campbell et al., 2001) » 12 R
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al., 2001)
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European Journal of Human Genetics
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£—. 190 gL F F Cx26 F % 2 B 4T % (prevalence)

# B & (Genotype) A #(Individual found) B 4~ tb(Percentage)
551G—>A/wt 1 0.52
235delC/235delC 10 5.26
235delC/wt 1.58
235delC/299-300del AT 1.58
299-300del AT/wt 1.05
3 19 10.0
2= oM IOMBIBEEEKR Cx26 KB R
sk AEA a3 PSR EyYrea
(Case No.) (Genotype) (Case No.) (Genotype) (Hearing)
036 Father 235delC/wt ha
036 235delC/235delC
036 Mother 235delC/wt E%
043 235delC/299-300del AT | 043/053 Father 235delC/wt ¥
053 |235delC/299-300delAT | 043/053 Mother|  299-300del AT/wt E¥
047 Father 235delC/wt E%
047 235delC/235delC
047 Mother 235delC/wt h ¥
055 Fath 235delC/wt i
055 235delC/235delC i © #
055 Mother 235delC/wt EF
064 Father 235delC/wt ha
064 235delC/235delC
064 Mother 235delC/wt E¥
078 Father 235delC/wt %
078 235delC/235delC -
078 Mother 235delC/wt h s
103Father 235delC/wt h 3
103 |235delC/299-300del AT
103Mother 299-300del AT/wt ha
129 551G—A/wt 129 Father wt/wt jers
186 Father | 235delC/299-300delAT| ¥
186 235delC/235delC
186 Mother 235delC/235delC B




R = 190 i 2 & Cxd3 B RE bt

# ® A (Genotype) A$ k18] (%)
205T—>
05T—C/wt 1 053
Heterozygous
873C—T
73C—T/wt | 0.53
Heterozygous
932delC/wt
Heterozygous 12 6.30
Total 14 7.36
w4 7T EIRERE O AR ZRE
%% AEY %o AER | BAKR
(Case No.) | (Genotype) (Case No.) [(Genotype)| (Hearing)
) 4 020Father wt/wt -y
020 932delClwt 020Mother wt/wt 4
071 932delC/wt 071Mother wt/wt iE¥
076Father wt/wt s
076 932delC/wt 076Mother Wit %
083Father wt/wt E¥
083 932delC/wt I e Mother | wtiwt ¥
v 184Father |932delC/wt 2 (35 2
1
K184 1 932delC/wt I e other | wtwt B
192 932delC/wt 197Mother wt/wt E%
: 197Father wt/wt E%
197 932delC/wt 19T Mother — L
Cx43 932delC/wt
k184 Cx26 235delC/235delC
% 184Father Cx43 932delC/wt
Cx26 235delC/299-300del AT
Cx43 wt/wt
% 1 84Mother
Cx26 235delC/235delC




%% PDS BHzHAEB,HER

A N8R, ARA
PDS 001
PDS 002
PDS 003
IVS 7 -2A—G/IVS 7 -2A—G
PDS 004
PDS 006
PDS 009
PDS 010 IVS 7 -2A—G/wt
PDS 007
IVS 15 +5G—A/wt
PDS 008
I’'DS 005 IV5 16 -6G—A/wt

RN oM SEEER% PISEBE 2 R

. , - , ®h
%% AR £ 3 -3kl A
PDS 001 [IVS 7 -2A—G/ |Father IVS 7 ~2A—G/wt E¥
PDS 002 [IVS 7 -2A—G |Mother IVS 7 -2A—-G/wt E%

Father IVS 7 -2A—-G/wt E¥

ggg oo [ ’ :32:5/ Mother __ |IVS 7 ~2A—G/wt E¥
Sister IVS 7 -2A—-G/wt ¥

PDS 006 IVS 7 -2A—G/ |Father IVS 7 -2A—>G/wt E¥
IVS 7 -2A—G |Mother IVS 7 -2A—-G/wt EE

PDS 009 IVS 7 -2A—G/ |Father IVS 7-2A-G/wt E¥
IVS 7 -2A—G |Mother IVS 7 -2A—-G/wt EF

PDS 010 gif “2A™ \Mother IVS 7 -2A—G/wt E%




