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Abstract: GIB2, SLC26A4 (PDS) and mitochondrial DNA (mtDNA) have been associated with sensorineural hearing loss.
In the present study, the clinical, genetic and molecular analysis of 14 cochlear implant recipients and their parents was
studied from April 2006 to September 2007. Of the 14 subjects, 35.7% had gene mutations; 28.6% had homozygous GJB2
235delC mutation, whose parents carried heterozygous GJB2 235delC mutation; and 7.1% had mtDNA A1555G mutation,
whose mother carried mtDNA A1555G mutation too. There was no SLC26A4 (PDS) mutation. These results strongly sug-
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gested that the mutation in GJB2 gene was a major cause of deafness in cochlear implant recipients and the mutation of
mtDNA A1555G was another important cause. Genetic test of hot-spots and analysis of family constellation can offer an
accurate genetic counseling to deaf family and reduce the incidence of hearing loss.
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No. Gender Age(Year) Patient history (Year) Expose to AmAn Family history Gene mutations
Wz01 Female 2.8 2.5 - _ _
Wz02 Male 8.0 6.5 Yes Yes A1555G
W2z03 Female 3.6 1.6 - Yes GJB2
Wz04 Female 4.1 3.0 - Unknown GJB2
Wz05 Male 6.8 5.8 - — _
WZ06 Male 4.3 33 - — -
Wz07 Male 13.0 12.0 - - _
W2z08 Male 1.7 1.0 Yes - -
Wz09 Male 3.0 2.7 - — _
WZz10 Male 2.9 1.0 - Yes GJB2
WZz11 Female 3.8 2.7 - Yes -
Wz12 Male 2.4 2.3 - — _
WZ13 Male 2.6 2.1 - - _

WzZ14 Male 1.9 1.8 - - GJB2
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Fig. 1 Pedigree of the family with hearing loss
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A: Pedigree of the WZ02 family; B: Pedigree of the WZ03 family; C: Pedigree of the WZ10 family. Hearing impaired individuals are indi-

cated by filled symbols; Arrowhead denotes the proband.



1409

11
s GJB2 235delC .
2 GJB2
235delC . 100% GJB2 235delC
GJB2 235delC
, 100% . GJB2
235delC ,
50% 50% GJB2
235delC
25% GJB2 235delC
50% 25%
3
NSHI
100 40 m
, GJB2 SLC26A4(PDS)
mtDNA
13 1 680 NSHI ,
8.81% GJB2 235delC , 9.35%
8l B 115 Cl
36.5% GJB2 GJB2
28.6%, 235delC
AmAnN mtDNA A1555G L B
NSHI 13% 2.9%;
10183  NSHI 63 mtDNA
A1555G , 3.43% Cl
mtDNA A1555G 7.1%,
5% SLC26A4 ,
12.8% SLC26A4 IVS7-2 A G
[11]
[12] 5 l
2 SLC26A4
SLC26A4

235delC ,

(1

[2]

[3]

[4]

[5]

[6]

GJB2 SLC26A4(PDS)
mtDNA A1555G ,

Cl GJB2
MtDNA A1555G ,

, GJB2

13l 51.c26A4(PDS)

CT, “
>>[14] , ClI
Cl
(References):

Van Camp G, Willems PJ, Smith RJ. Nonsyndromic hear-
ing impairment: unparalleled heterogeneity. Am J Hum
Genet, 1997, 60(4): 758-764.

Guan MX, Fischel-Ghodsian N, Attardi G. Nuclear back-
ground determines biochemical phenotype in the deaf-
ness-associated mitochondrial 12S rRNA mutation. Hum
Mol Genet, 2001, 10(6): 573-580.[DOI]

Usami S, Abe S, Akita J, Namba A, Shinkawa H, Ishii M,
lwasaki S, Hoshino T, Ito J, Doi K, Kubo T, Nakagawa T,
Komiyama S, Tono T, Komune S. Prevalence of mito-
chondrial gene mutations among hearing impaired patients.
J Med Genet, 2000, 37(1): 38—40.[DOI]

Prezant TR, Agapian JV, Bohlman MC, Bu X, Oztas S,
Qiu WQ, Arnos KS, Cortopassi GA, Jaber L, Rotter JI.
Mitochondrial ribosomal RNA mutation associated with
both antibiotic-induced and non-syndromic deafness. Nat
Genet, 1993, 4: 289-294.[DOI]

Li Z, Li R, Chen J, Liao Z, Zhu Y, Qian Y, Xiong S, He-
man-Ackah S, Wu J, Choo DI, Guan MX. Mutational analy-
sis of the mitochondrial 12S rRNA gene in Chinese pediatric
subjects with aminoglycoside-induced and non-syndromic
hearing loss. Hum Genet, 2005, 117(1): 9-15.[DOI]

DAI Pu, YU Fei, KANG Dong-Yang, ZHANG Xin, LIU
Xin, Ml Wen-Zong, CAO Ju-Yang, YUAN Hui-Jun,
YANG Wei-Yan, WU Bai-Lin, HAN Dong-Yi. Diagnostic
methods and clinic application for mtDNA A1555G and



1410

i f# HEREDITAS (Beijing) 2008

30

[7]

(8]

[]

GJB2 and SLC26A4 genes in deaf patients. Chinese
Journal of Otorhinolaryngology Head and Neck Surgery,
2005, 40(17): 769-773.

’ 1 ’ ’ 1

, , DNA 1555
SLC26A4

, 2005, 40(17): 769-773.
Van Camp G, Smith R. The hereditary hearing loss home-
page[EB/OL][2006-02-16]. http://webhost.ua.ac.be//hhh/.
DAI Pu, LIU Xin, YU Fei, ZHU Qing-Wen, YUAN
Yong-Yi, YANG Shu-Zhi, SUN Qing, YUAN Hui-Jun,
YANG Wei-Yan, HUANG De-Liang, HAN Dong-Yi. Mo-
lecular etiology of patients with nonsyndromic hearing
loss from deaf-mute schools in 18 provinces of China.
Chinese Journal of Otology, 2006, 4(1): 1-5.

GJB2

o
T
’ 1 ’ ’ ’ ’ s

.18
( )-GJB2 235delC

DNA 12SrRNA A1555G
, 2006, 4(1): 1-5.

CHEN Dong-Ye, CHEN Xiao-Wei, CAO Ke-Li, JIN Xin,
ZUO lJin, WEI Chao-Gang, FANG Fu-De. High preva-
lence of connexin.26 (GJB2) mutation in cochlear implant
recipients. National Medical Journal of China, 2006,
86(44): 3114-3117.

26 (GJB2)

, 2006, 86(44): 3114-3117.

[11]

[12]

[13]

[14]

DAI Pu, ZHU Xiu-Hui, YUAN Yong-Yi, ZHU Qing-Wen,
TENG Guo-Chun, ZHANG Xin, LIU Li-Xian, WANG
Jia-Ling, FENG Bo, ZHAI Suo-Qiang, KANG Dong-Yang,
LIU Xin, HUANG De-Liang. Patients suffered from enlarged
vestibular aqueduct syndrome in Chifeng deaf and dumb
school detected by Pendred's syndrome gene hot spot muta-
tion screening. Chinese Journal of Otorhinolaryngology
Head and Neck Surgery, 2006, 7(41): 497-500.

’ ’ ’ ’ 1 1

’ ’ 1 ’ ’ ’

Pendred
, 20086,

7(41): 497-500.
FENG Yong, HU Jie, XIA Kun, HE Chu-Feng, HU Hao,
MEI Ling-Yun, HE Ding-Hua, LIU Zheng-Zheng, CHEN
Hong-Sheng. Cochlear implantation for patients with
enlarged vestibular aqueduct (EVA) and mutation detec-
tion for SLC26A4 gene. Chinese Journal of Otology, 2007,
5(1): 14-17.

) . SLC26A4

. , 2007, 5(1): 14-17.

Matsushiro N, Doi K, Fuse Y, Nagai K, Yamamoto K,
Iwaki T, Kawashima T, Sawada A, Hibino H, Kubo T. Suc-
cessful cochlear implantation in prelingual profound deafness
resulting from the common 233delC mutation of the GJB2

gene in the Japanese. Laryngoscope, 2002, 112(2):
255-261.[DOI]

DAI Pu, HUANG De-Liang, WANG lJia-Ling, FENG Bo,
ZHAI Suo-Qiang, KANG Dong-Yang, ZHANG Xin, LIU
Xin, CAO Ju-Yang, LI Mei, LIU Li-Xian, YUAN Hui-Jun.
Genetic testing of PDS gene-alternative diagnostic method
for dilated vestibular aqueduct syndrome. Chinese Journal
of Otology, 2005, 3(4): 241-244.

’ ' 1 ’ ’ 1 ’

’ ’ 1 ’

2005, 3(4): 241-244.

[10] LIU Xin, DAI Pu, HUANG De-Liang, YUAN Hui-Jun, LI
Wei-Min, CAO Ju-Yang, YU Fei, ZHANG Rui-Ning, LIN
Hong-Yan, ZHU Xiu-Hui, HE Yong, YU You-Jun, YAO
Kun. Large-scale screening of mtDNA A1555G mutation
in China and its significance in prevention of aminogly-
coside antibiotic induced deafness. National Medical
Journal of China, 2006, 86(19): 1318-1322.

DNA A1555G
, 2006, 86(19): 1318-1322.
o 1% 619,

[ /)N iR 7o 73 9 BY 7= B2 B
B BOLFRIUMRE SR, A 4 %, ZRROEAE AL, 2 SR IHILRYT, R A

A

1o X » 93 1 5 e MR e € A 2t R L 3 TR R IE T A A TR

b/ a(GP bl

a)

ALY AT U R 1

GP b/ a

1/4 GP b GP a



