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Abstract
To date, 59 auditory genes have been
identified, among which are those involved
in K
coincides with the notion that sensory
the the
vestibular labyrinth depend on the recycling

recycling and maintenance. This

transduction in cochlea and
and maintenance of K'. The importance of

K" recycling and maintenance is
underscored by the fact that mutations in
each of Connexin 26 (Cx26), Connexin 29
(Cx29), Connexin 30 (Cx30), Connexin 30.3
(Cx30.3), Connexin 31 (Cx31), Connexin 43
(Cx43) leads to deafness in human.
Previously, we have found many
mutations in the above mentioned genes from
screening of 260 children with prelingual
nonsyndromic deafness. However, functional
alteration in these mutant genes remain
unknown. In the proposed project, we will
focused on study of the effect on function in
Cx31 and Cx30.3 genes when mutations
occur. In immunostaining, we have found
that both normal Cx31 and 357C>T-Cx31
proteins were localized to the cellular
membrane, whereas 520G>A-Cx31 protein
the

Co-transfection study showed that the protein

accumulates n cytoplasm.
were present in cytoplasm and plaques on
cell surface, indicating that 520G>A did not
interfere with wild-type protein synthesis and
transport to the cell membrane. Nevertheless,
dye that
520G>A-Cx31 did not form functional gap

junction channels, probably due to incorrect

transfer experiments revealed



assembly or altered properties of Cx31
channels. In contrast, intercellular coupling
between cells expressing 357 C>T-Cx31 was
comparable to that of wt-Cx31, suggesting
that 357 C>T is a

inconsequential polymorphism of Cx31. In

functionally

addition, the result of protein localization by
showed that
WT-Cx30.3 and mutant Cx30.3(C169W) was
diffused in the cytoplasma were expressed
HeLa
WT-Cx30.3 formed gap junction plaque

immunofluorescence

individually in cell. However,
between contiguous cells with WT-Cx31
when they were co-expressed in HeLa cells.
Formation of gap junction between mutant
Cx30.3(C169W) and WT-Cx31
unaffected and were comparable with that
between WT-Cx30.3and WT-Cx31 proteins.

Our data are clearly useful in our

WwEere

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,

Cx31, Cx30.3, functional study
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Table 1. Polymorphisms of Cx gene family in Study

Polymorphism

Allele Frequency (%)

Genotype Frequency&

Deafness Control P Value* Deafness Control P Value*
Gene Genotype
(n =520) (n =240) (n =260) (n =120)
G.0.763 | G.0.804
79G>A g | S 0.211 20/183/157 | 1/45/74 0.021
109G>A G:0.838 | G:0.858 0.482 32/20/208 | 17/0/103 0.007
- A0.162 | A:0.142
341A>G A:0.867 | A:0.933 0.007 7/55/198 8/0/112 <0.001
G:0.133 | G:0.067 ' :
T.0.948 | T.0.958
608T>C Zots | Looes 0.541 5/17/238 5/0/115 0.008
A0987 | A0087
119A>C oo | Rt 0.914 0/7/253 0/3/117 0.913
A:0.654 A:0.783
p Cx43 1122A5G AOo | ARISS | <0001 90/0/170 26/0/94 0.011
G:0.654 | G:0.783
1127G>A G0 | G078 <0.001 90/0/170 26/0/94 0.011
C.0902 | C.0.896
Cx31 357C>T SO0 | s 0.795 1/49/210 0/25/95 0.721
C.0993 | C.0983
174C>T s | S0 0.260 0/4/256 0/4/116 0.257
451C>A €:0.996 | C:0.992 0.427 0/2/258 0/2/118 0.426
A:0.004 | A:0.008
€x30.3 C:0.050 | C:.0.983
507C>G G | Goees 0.028 1/24/236 0/4/116 0.096
A:0.890 | A:0.900
611ASC aoa | Aren 0.690 2/53/205 1/22/97 0.896
Ivs1+63c>T | £0-985 | C:0.996 0.184 0/8/252 0/1/119 0.181
T.0.015 | T0.004
Cx29 T0992 | T0.992
840+2T>G cae | Lo 0.926 0/4/256 0/2/118 0.926

*Chi-square test was used.

& The numbers indicated homozygote/heterozygote/wild type




Table 2. Prevalence of Cx gene family mutations in 260 deaf individuals

Gene Genotype Individual found Percentage (%)
235delC/235delC 12 4.62 %
235delC/Wt 7 2.69 %
Cx26 235delC/299-300del AT 6 2.31 %
299-300del AT/Wt 1 0.38 %
368C>A/Wt 1 0.38 %
551G>A/Wt 1 0.38 %
subtotal 28 10.77 %
205T>C/Wt 1 0.38 %
p Cx43 873C>T/Wt 2 0.77 %
932delC/Wt 16 6.15 %
subtotal 19 7.31 %
624C>T/Wt 1 0.38 %
Cx43 717G>A/Wt 1 0.38 %
976C>T/Wt 2 0.77 %
subtotal 4 1.54 %
520G>A/Wt 3 1.15%
Cx31
357C>T/357C>T 1 0.38%
subtotal 4 1.54%
370C>T/Wt 1 0.38 %
302G>A/Wt 1 0.38 %
64C>T/Wt 1 0.38 %
Cx30.3 109G>A/Wt 2 0.77 %
220G>A/Wt 1 0.38 %
292C>T/Wt 2 0.77 %
507C>G/507C>G 1 0.38 %
subtotal 9 3.46 %
807A>T/Wt 2 0.77 %
Cx29 IVS1+15C>T/Wt 1 0.38 %
IVS1+10C>G/Wt 1 0.38 %
subtotal 4 1.54 %
119C>T/Wt 1 0.38 %
Cx30 261A>T/Wt 1 0.38 %
396G>A/Wt 3 1.15%
subtotal 5 1.92 %
total 73 28.08%

Wit: wild type
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