RZE G MM AL 1 H 2 1Y 2k

TaF ik FEE KW
(J"HRE AR Efgteho, & T8

CrPEPERTIZW 2B R ) 2015 4E58 7 58 4 3

N2 Wr it e

510010)

UREY ARG G IR 2R BCE SR B P i W — 2R . H- 22 B 2 T IE 78 28 I I — AR e ) 4% il
e e g P - 65 B ROR A B B O ) R A AR L B0 A I T B A P8 ik TR R B L R R L

RGBT R A A B e

(xR AL G IETET 2 B FIS W 5 B A R 2R 5 ey 3 4 00 )9

[(FESEE] R714.55 [ZHf#RIRE] A

HBRE2RAIL T AR R — R A3k
R BN . TEFRE L ¥ AR & 200 1 BB A L
A 30 000 4B LHE B e KM H#Y L 5K
etk AE 1000 AHE LA 1~3 ALY 1 &R
FARAL . oAl A TR A 1 0 25 W v AR
PEH#ZSHOILEI B2 30 000 KA. H
FHO P EEm TIRE A DR T EREST?
., HES AT K 445 5020 B9 27 18 /i T 7 I A AR
M e R B, T LE R = 1S M
W5 i) RN 30 0 04 o 5 A R R b R S LA B R
J1 B i BEAT TR T R MR 2 AR R T A
O FRALAE 1Y & B AN B W B AR N B A8 TR il
AAE 2 ) E AT,

A R L EE WY ) T R A R A B AR L
Wy 3 i A FR) 4 T AT A SE 3 R e B L2 LR SR
RRE M EB . HIEWT 70 A A i 2 s B 9
52T B B 12 AT R AR )L K B 6 A8 1T A 15 O
AN T LR R HE PR 5 A8 51 R 1Y 245 W M B A T ik 5K
PRAR G T B B &5 A A R0 R L B0 S
PRl 9 A8 i A T AP T iR 2R L H- 3 R D 4 AT 1
i 18 B R W B B B9 X & B LR T 2425 AT
AE 0 L T a2 W e B A A I 298 B R
MHER,

T 90 %0 ~ 95 V0 9 W Jp B g AT g R () £ L
WA T ) IR B SRBET L DR T A TR

DOI.: 10.13470/j. enki. cjpd. 2015. 04. 012

U 2 1 R 38 5 78 B A 3 AR DG B0 i IR 10 9 1
D R T 450 5 ARG Y | TR i PR A 0 B o A ) gt A%
EHRRE NS . B E IR LK E . W8
T TR I8 R T AR SRR B RS B0 . A Y Mk
Fr 5L W » 25 S0 T B0 77 e 300 5 4 R of A 11 3t
fefi B o A& KRIWUT5 0 Al — B 32 2 (] i 5 A2 15l
I T I Ml 5 7 T 2 IR R DE A IR L 8 2

(738
1 BEEEEERR

6 R 2 0 B0 I 2 R BT DLy st A vk I
FAAE s AR R, B W R E R RN,
602~ 70% , Hr 2y 3026 H &5 & AF M H & (syn-
dromic hearing loss,SHL) .70 % k25 4 1F 1 H 2
(non-syndromic hearing loss, NSHL)" ., NSHL
H 7500 ~ 8000 4 R R U 1 BR M 8t 1% 7 K
(DENB) i85 20 %6 Ry Yo o4 M 35 4 (DENA) |
2% ~5% K X P AE (DFNX) K 1% i 2 1A %€
ARRE R AL R R Y R B A
NSHL R h 22 E w0 A A7 M R i) i 2
S I B R O R 5 R g it s AL Y
NSHL 2RI Fy 215 J5 1 A7 v B2,

SE DR A 5 e AL 2 R B MR DG — R B 2 TR
FIRE 2 AT T B % M 1) o 1 ik DR 5 A8 ol gt i 5% i
MEEFBCEREY KT X8 M i — i
fige- ., SRMAT F NSHL T &, 2 78 43 3 ff X 26 A



CrPEPERTIZW 2R R ) 2015 4E58 7 58 4 3

Mk B R AR WPk R PE RS NSHL (1 bR 35 1 22
SR H AL SR F SR . R AT NSHL A9 3%
K2 WE TAE A7 e — o RUME L B T st i S5 ik . i
FONSHL RAEMBE L, MAZFRAL S 46 A
Bk R R DB R G QIEHIAERE HA
B ) s @ A [R) B 1 N R 9% AR R e AT AR K 25
SO BIHR MR, B2 & B A NSHL A 56 20
e A iE 100 4 Chttp://hereditaryhearingloss.
org),

VEAE Sk B BF 9% % B, GT B2 (MIM 121011) 1
SLC26 A4(MIM 605646) %k [K 2 fx 3 5 1 5 > B &
BT kiR 12S rRNA JEP & B3 UL 25 9
MBI, SRR ERAEFEDM
K GIB3 BN m VT A . Lk 4
AN R FE T PN Sk 8 DR RS I 1) 2 2 E AR B T

2 NSHL =Eig# A%

NSHL F %38 i 4 F 7K - i B 2 W ok i 12
R4 W % 0 (PCR) H AR R Sanger W 3 25 1) 7]
4 DNA 3 Fi2 Wi 28 e 17 S6ake .

2.1 F ) NSHL % J5 & B #F 5% . 24E NSHL
FOMG FE P AT 9% 32 R 4 3k X3 1 0 A7 45 A San-
ger M ik . B SE A X — > I R 12 W AH X B 6 19
KGR F AT 4 FE DR 201 32 B 1 4 B 2 67 B80095 C Bt
X7, BRI 28 52 AV B I 1 i i s O B IR )
10,1988 4F 38 1) % B 43 H7 oK NSHL 5 W& L 3] 1
Xq e otk X8k, 5 8 ok 7 4R B ) 3R R T
POU3FA(MIM 300039) 3 [H" 51992 4F 1 IR %E
T NSHL % Y R X 3k 5931, 3¢ 76 Bl 5 /14 5
R T DIAPHL(MIM 602121) 3 H™2%, i i
A B AN E AL vE BE T EE R BN B K R A G B2
(MIM % 121011) , TECTA(MIM 602574) (& & %
L) . COL11A2 (MIM 120290) (5% & ¥ i 15 ) .
KCNQ4 (MIM 603537), OTOF (MIM 603681)
GJB6(MIM 604418) \MYO3A (MIM 606808) 2 50
2 FEIR 53 1 A v B 1 6 - 8 A G 3 PR T
B MYOTA (MIM 276903) . SLC26A4 (MIM
605646) . TECTA (R a5t 15) .COL11A2 (£ 3t
W) 4 AL 5 B HE 2 e 7 v B R IR A

L ERE - 49

GJB3(MIM 603324)1%)

HH— s KB EBER AN T ES 0 KB
e SR [ SR (=N iR ¥ X EUS N (R
ANIE A AE — /N H 28 58 & B R e 1 R
LA 1 58 PR B B R e B R FE R I K. A R
SRR B AR A — B ] L I R A S
IR TAEH# & K% Fl Sanger W 7 25 % © 4 5 7 14
NSHL o i 5 X #1738 — ¥ 5 43 1. Sanger il J7
AR 3 T2 W i 4 b v AT DA A 1 ) W7 28 A5 fof
BECRP2E E AT LA R iz B A IR B A R
R NN SR 9 2 N = < s e 2 3 TR A O I 8
I B R R AT 2 AR ARG o X JRORIASE () N A O 5 R
T L8 A% P 530 19112 W O U5 12 R SR AR X A
MAEXH.
2.2 wAEN TN A mAVEE R AN R
PR B Bifi 5 30 JLAT #5538 £ 0 ) (next-generation se-
quencing, NGS) & stk mimtt . NGS 8 i
A& s R R BEAR T DU 5 B A I 46 R ) )
[0 e T ONGS 4 3 241 I )7 (whole ge-
nome sequencing, WGS) 7 BB 51 3 [H 9529 A 45 1)
Wi A F e T R E R EH R
ATH SR VBAT Wb TBEAE — AR F A i B FH 4 JE R 4
FAH o e BRI BOE 2 AR B WGS (1 AR AT
SRIE AR B 5 0 5 0 EL G PR B FH 3 A R 5 22 1 ) B
B W0 R A A DXORT A g 5 X ) B0 A R
5GP A DG 1 3 A 4 FUA S FRATT R i PR 4 A 4
X BT REA L0 ARG . WGS 7 BE BT 4f i & 4%
B,

P4, NSHL 19387 800 5E PR 28 48 = 22 02
W 44 W F 4 P (whole exome sequencing,
WES)E AR & B, WES IF 78 N & B s &
(ERTSE e CE - S R Y R S G R S A = v
B4 v 7K 188 A2 P 5 s A A2 #R 50 R 1R 1 A B T
B 5 U] DB 2 AR 5 | L T3S 43 A AL H
FIARREAR 1%5, MCM2(MIM 116945) 7F —
A E R AR PRk B — 8 NSHL B &
P2 3% 56 28 48 1] DL 5| 2 DFNA, TBC1D24
(MIM 613577), P2RX2 (MIM 600844)"") | TNC
(MIM 187380)"*°) | EPS8 (MIM 600206)"%  OSB-



50 « ZRAAK -

PL2(MIM 606731)5 &5 10 £ 4> 3t K ¥ & K
NSHL Broy X Bw L 75 A 30 20 HEALE
B WES K >k 5 NSHL A 50

SRS WES T 52 95 5 ARG I 32 — 957 $ul PR 2 1 &
JEE R B T IJC kR AT 3 B i NSHL /hE &R
B LR ) O B LT BRI R UL B0
FE 5 WES 7] DU S A4 28080 & D0 J7 15 AR 3 4TS
AN A KA ) B 0 A . NSHL B AT — 265 I,
GE AR AT S VAT W B HEAT BT A B Y A T
AR 3 R B VR 2 AR SN 32 4G B 2 % L T
LA R 7y R st A% AR S 8 08 43 At — K]
i
2.3 HMNEEHEAREAFEAWEA X NSHL
SO L A A AF 58 B 5 T B AR R R Crar-
geted gene capture, TGO H AR . NGS 4b #
I R A R X B A AT A — S R DR X
P F L AR A . i TGC &2 T2 7 2%
ZE AR AR AR, 43 R VRORR T AE R R, R VA
T fili F A ) FEARC B9 DNA s RNA $845F, SRR
WA F R . X B SE R 1 DNA 335 RNA
REFRKEEZ) 120 bp 5 HAR K T3 58 4 T AN X
IR B PU BTk B2 i F A DX 0 i AR g e
[F] FH 2% 22 38 2 4 DNA R [E 2 2 E A SR )
o B B AR B R, AT L TGC $ R o
H#r X386 13 5 5 19 DNA 5 RNA 8445 6715
2 5 42 ATATRE T 700 R S . 5 NSHL AH G
o B R S5 100 A2 2, 4 )30 Xl e
Ji L, — A ANFEH R 3.2 Gbp)aad NGS il ¥ 3K
3B F A KL AE 100 Gbp, A2 T4 B b 4l 48
(1400 P R B B8 T 2= /0 1000 A5 R AR [ A
WP 25 4, 2R OB oY B B0 B L B B AT DL o
BLZE D 1000 ASRA Y 5 51 43 B o R RHRE & 1 A6 2%
T WAL TR A, TGC Mt F . AT AT —
ARG 118 5 PR ZH DX BER T B R T R T 3k 3]
AN HW, B, ] DA 5 NSHL AH G 1) 2
S JE R T A A IR HE — A panel 1T E 4R
Kl , Rty TGC btk WES A £ %F M, H fr X 5
WA, 3 T s A% S I M Ao 11 NSHL ZUii 58 28 i
FTo R TGC-panel By — > 32 2 6k [ 2 B & BUR

CrPEPERTIZW 2B R ) 2015 4E58 7 58 4 3

B RO B O Y T R R BUR A
A TGC 5 WES 2561, I AN iE FH T A B

NSHL (1 80 56 H Fn 28 48 Fp 2 B 2 (B 7E 55 5
NP AETE — S A 58 78 1) FH 3K 6 A o 8 AR 3E A7
N5 5 00 0 A 2 R R A = e
501 4 ) (Capital Bio, Beijing , China) B % 1) 15k B
G A DU 155 2 6 v N 9 A4S 28 A8 R
BT ok F X 28 A4~ FE T6 XY KA HE I
TR 2RI AR 3, 3 9 A #2878 1T D i
Be>80 0 st A e H#2 . H Ay N I K 55 56 = 28K
KSR A% AR A i E
4 1 11 L K AR LR B TR A

3 NSHL EFZHERELE

NSHL £ [K12 B i) 5 32 80k 8 22 L fn ] 76 i IR
S 191 vh 3z FH B3k 28 7 2k L B T AL X AN [R] B 9 451
(T e STl NP e ol 1k -1 I N 1 R N [
NBEMRTAR — N 1& A iR T B
3.1 EWAB/AHMOLEEGE HRAEYH
KA NSHL B UL 350 67 53 1) 300 5158 | 44 38 78 1
WEZT 2 T35 AR R0 A, B Az sk & W Om
RFALSH 9 4 NSHL # WA f:GJB2 B c. 35
del G.c. 235 del C.c. 299 del AT F1 176 del 16bp,
SLC26A4 K 1VS7-2 A>G Ml c. 2168 A>G,
GJB3 3£ c. 538C>T, 2 kifk 12S rRNA %[ c.
1555A>G il c. 1494C>T, X T £ H 28 25 (1) #%
W SO AT A R R 7 42 Ak B San-
ger WP 3 , 2 5 ] B G 0 381 Oy 35 DY) 2 A 48 Ay 3, U
T L HEAT 77 T2 W R B 2 TG L4857 2 B0 BE R Y
T
3.2 HAJNLEEME 9IS AMKBAEA
o T A L3 R Ay . — O T 12 W o 4 Al
SRR DR 28 A8 1 7 A L 38 3 24 48 B 1 O I R
e Az 2% By AR FH A SRR T 2R 25 e 2 W vk
(9 R HE 5 o — 7 T & O A Shy At B 8 S8 AR I S AR 2
BB AR LT g i A 0 T O A A8 A A 8 2 B AR
Ao QAW 0 A AR S W) DA B R M i
AT AR HE P B Sanger W7 430 # » -4 55 — A5 28 f
SRS SR 2 W,



CrPEPERTIZW 2R R ) 2015 4E58 7 58 4 3

3.3 AEHRFXKENANAERERL Y AFLHE
SBILEYRIAXUTT 12 W BT E 8L Y BO
PR AT SRl Sanger 5 35 Bk B2 WL LA
BOW S HEAT R S0 3BT R R LRSI BL R T LU
11 TGC g WES (15 W £ 47 70 Hr 5 w55 3k Pl 7 4%
N5 A8 I, B A Sanger W 3 #E 47 45 R 06
T B A TG R i o IO S0 A 00 5 A #) A BF 7 R R A
LA H B FE AT 77 A2 Wi AG PR A KUK

Xt T A S L B R R UL, 5 E R 2 B 5 kA
[F) 0 2 B ST S S ST IR A A B0 i A 8 o
(B R RO R DR~ PN s T T SN
DL 5 AT 5 DU 8 R A i B Sanger
IR AR WAL S . AT LB SR ] TGC 7
2 2R TGC ISR B & IO 28748 50 [ 3 i
PR R AR R F AR OLT - WES U] LIRS T
— it B R SRS

B2 W B AL A S R UM 285
AR DL A T8 £ 38 H A A T B

4+ B E

SUig o ¢ S R (N B o oS BTG I < (SN i U IS gl
TN T HSK A A 28 5 S0, X1 o B
2 S ASHE AT 0 R I RO P AL AR T RUBS B P Al
HEEANE. NI, BRIEF WA S X R
FEABE DN ARE . R H X — R A
W E A MG IR 2 5 NAEZR S IE R4 R 2R S AE . B
T 00 25 A R R LA R o R AR AR A S A ]
X 7 ) B0 5 PR B AN B A 2

B o R RS 1) TE 5 R 5 5 A ST A Ak 1 B
PR 5 - B AR A0 1 0N 58 A8 A A 1 D0 1B B A R
UL I 58 AR AT A L SO B R B R AR IR T
TR AN 3 AR R A R R N R 0 A A L
A B RS XTI R e R A A LAY
H- &% B 5o R0 Sanger 3 4347 HE KR 53 UL i
FOw R JE AT L% TGC 77 ¥ . 3 A E M a 1R
ZHLUERFENE % NSHL iy TGC & . A BAR P
ARDEAER . WES o[ fE b 5505 i A A F & 3
BRI AR R A . TR AR RARK —Beitfal iy TGC Al
WES #7 fig 23 i NSHL 5: R #F 55 19 32 2 F B,

- ZRA - b

R A [R5 AN [ B0 45 4 A b 45 T H R A 34
JR AT M gk 2R N DA T £ [ A

NGS E AWK A BB B A BLHT 5 I AE
SR 1 % 301 AEL i 22 T A PR 7 T2t 5 22 A D Y
FEYIE B R A M R U R BT
AR A AR B T HOR AT 20 Hr L R A L B 4R
W5 900 22 ) 56 28 B B0 45 . S8 AR A kB0 T RE
BT AR — A F AT R R AR AR A 5 S B 2
fige T T e AL 9 74 5 5 2 )R T A7 A PR S &R
s B[R JZ 5 96 UE . DRE - WF 5T 38 T BE O it A%
VB2 09 2 PR SR A B S o T B AR . B
AW TR S 5 POR R BOE R R Z 5 . ATA
FE 0 7K - B 4 il it 0 s A o A8 F) D DAL o BT o
Hods T M55 TN L S B ECIE B L i 2 W

2 % X

[1] Dai P, Liu X, Yu F, et al. Molecular etiology of patients
with nonsyndromic hearing loss from deaf-mute schools in 18
provinces of China[ J]. Chinese ] Otol, 2006,4; 1-5.

[ 2] Chen G, Yi X, Chen P, et al. A large-scale newborn hearing
screening in rural areas in China[ J]. Int J Pediatr Otorhino-
laryngol, 2012, 76(12). 1771-1774.

[ 3] Morton CC, Nance WE. Newborn hearing screening a silent
revolution[J]. N Engl J Med, 2006, 354; 2151-2164.

La] mhE#H, hEut. SRR B4 LW I 0 & 5 5 2 5k D 0 A 5%
AR E LT hEW D F AR AR, 2014, 6.
462-464.

[ 5] Gorlin RJ, Toriello HV, Cohen MM. Epidemiology. etiology
and genetic patterns in Hereditary Hearing Loss and its Syn-
dromes[ M]. Oxford: Oxford University Press, 1995;: 9-21.

[ 6] Olusanya BO. Addressing the global neglect of childhood
hearing impairment in developing countries[ ]J]. PloS Med,
2007, 4(4) . 74.

[ 77 Mitchell RE, Karchmer MA. Chasing the mythical ten per-
cent: parental hearing status of deaf and hard of hearing
students in the United States[ J]. Sign Language Stud, 2004,
4. 138-163.

[87] Yin A, Liu C, Zhang Y, et al. The carrier rate and mutation
spectrum of genes associated with hearing loss in South China

hearing female population of childbearing age[ J]. BMC Med



52 - gRH& -

[10]

[11]

(12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Genet, 2013, 29(14) . 57.

Bayazit YA, Yilmaz M. An overview of hereditary hearing
loss[J]. ORL J Otorhinolaryngol Relat Spec, 2006, 68: 57-
63.

Smith RJ, BaleJr JF, White KR. Sensorineural hearing loss
in children[J]. Lancet, 2005, 365; 879-890.
Bitner-Glindzicz M. Hereditary deafness and phenotyping in
humans[J]. Br Med Bull, 2002, 63, 73-94.

Petersen MB. Non-syndromic autosomal-dominant deafness
[J]. Clin Genet, 2002, 62; 1-13.

Vona B, Nanda I, Hofrichter MA, et al. Non-syndromic
hearing loss gene identification: A brief history and glimpse
into the future[J]. Mol Cell Probes, 2015, 29(5): 260-270.
Duman D, Sirmaci A, Cengiz FB, et al. Screening of 38
genes identifies mutations in 62% of families with nonsyn-
dromic deafness in Turkey[ J]. Genet Test Mol Biomarkers.,
2011, 15. 29-33.

Hilgert N, Smith RJ, Van Camp G. Forty-six genes causing
nonsyndromic hearing impairment: which ones should be ana-
lyzed in DNA diagnostics[ J]. Mutat Res, 2009, 681(2-3);
189-196.

EHEE, 8, R, & RPEIS T BARERLG A ESEH
UL RS W R R BF ST, s AR HRL 2 ek, 2008,
6(01): 61-66.

AN, XUHE. K, G 18 AR T R AL AR A AR R
SrT Vi AT R A BE 90 (1)—GIB2 235delC il 4% %7 f& DNA
12SrRNA A1555G % & fifi & e & [T ). R H Bl % 20 &,
2006, 1. 1-5.

Fischel-Ghodsian N. Mitochondrial deafness mutations re-
viewed[J]. Hum Mutat, 1999,13(4): 261-270.

Liu XZ, Xia XJ, Xu LR, et al. Mutations in connexin31 un-
derlie recessive as well as dominant non-syndromic hearing
loss[J]. Hum Mol Genet, 2000, 9(1): 63-67.

Inoue T, Orgel LE. A nonenzymatic RNA polymerase model
[J]. Science, 1983, 219: 859-862.

Sanger F, Nicklen S, Coulson AR. DNA sequencing with
chain-terminating inhibitors[ J]. Proc Natl Acad Sci USA,
1977, 74, 5463-5467.

Botstein D, Risch N. Discovering genotypes underlying hu-
man phenotypes: past successes for mendelian disease, future
approaches for complex disease[ J]. Nat Genet, 2003, 33:
228-2317.

Wallis C, Ballo R, Wallis G, et al. X-linked mixed deafness

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[36]

CrPEPERTIZW 2B R ) 2015 4E58 7 58 4 3

with stapes fixation in a mauritian kindred: linkage to Xq
probe pDP34[J]. Genomics, 1988, 3: 299-301.

deKok YJ. van der Maarel SM, Bitner-Glindzicz M. et al.
Association between X-linked mixed deafness and mutations
in the POU domain gene POU3F4[]]. Science, 1995, 267:
685-688.

Leon PE, Raventos H, Lynch E, et al. The gene for an in-
herited form of deafness maps to chromosome 5q31[J]. Proc
Natl Acad Sci USA, 1992, 89: 5181-5184.

Lynch ED, Lee MK, Morrow JE, et al. Nonsyndromic deaf-
ness DFENAI associated with mutation of a human homolog of
the Drosophila gene diaphanous[]J]. Science, 1997, 278;
1315-1318.

Bick D, Dimmock D. Whole exome and whole genome se-
quencing[ J]. Curr Opin Pediatr, 2011, 23(6): 594-600.
Clark MJ, Chen R, Lam HY, et al. Performance comparison
of exome DNA sequencing technologies[ J]. Nat Biotechnol,
2011, 29. 908-914.

Zhang J, Chiodini R, Badr A, et al. The impact of next-gen-
eration sequencing on genomics [ J ]. ] Genet Genomics,
2011, 38: 95-109.

Gao X, Dai P. Impact of next-generation sequencing on mo-
lecular diagnosis of inherited non-syndromic hearing loss[J].
Journal of Otology. 2014, 9. 122-125.

Ng SB, Turner EH, Robertson PD, et al. Targeted capture
and massively parallel sequencing of 12 human exomes|[]].
Nature, 2009, 461(7261) . 272-276.

Teer JK, Mullikin JC. Exome sequencing: the sweet spot be-
fore whole genomes[J]. Hum Mol Genet, 2010, 19; R145-
R151.

Gao J, Wang Q, Dong C, et al. Whole Exome Sequencing I-
dentified MCM2 as a Novel Causative Gene for Autosomal
Dominant Nonsyndromic Deafness in a Chinese Family[ ] ].
PLoS One, 2015, 10(7) . 1-12.

Yan D, Zhu Y, Walsh T, et al. Mutation of the ATP-gated
P2X(2) receptor leads to progressive hearing loss and in-
creased susceptibility to noise[ J]. Proc Natl Acad Sci U S A.
2013, 110. 2228-2233.

Zhao Y, Zhao F, Zong L, et al. Exome sequencing and link-
age analysis identified tenascin-C(TNC) as a novel causative
gene in nonsyndromic hearing loss[J]. PloS One, 2013, §: 1-
8.

Behlouli A, Bonnet C, Abdi S, et al. EPS8, encoding an ac-



(b E PRS2k L 7 J0D )

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

2015 4F50 7 F5 4 ]

tin-binding protein of cochlear hair cell stereocilia, is a new
causal gene for autosomal recessive profound deafness[]].
Orphanet ] Rare Dis, 2014, 9: 55.

Xing G, Yao J, Wu B, et al. Identification of OSBPL2 as a
novel candidate gene for progressive nonsyndromic hearing
loss by whole-exome sequencing[J]. Genet Med, 2014, 17
(3): 210-218.

Bademci G, Foster J, Mahdieh N, et al. Comprehensive a-
nalysis via exome sequencing uncovers genetic etiology in au-
tosomal recessive nonsyndromic deafness in a large multieth-
nic cohort[J]. Genet Med, 2015, 89 [ Epub ahead of print].
Lin X, Tang W, Ahmad S, et al. Applications of targeted
gene capture and next-generation sequencing technologies in
studies of human deafness and other genetic disabilities[ ] ].
Hear Res, 2012, 288(1-2) . 67-76.

Albert TJ, Molla MN, Muzny DM, et al. Direct selection of
human genomic loci by microarray hybridization [ J ]. Nat
Methods, 2007, 4. 903-905.

Hodges E., Xuan Z, Balija V, et al. Genome-wide in situ ex-
on capture for selective resequencing[ J]. Nat Genet, 2007,
39. 1522-1527.

Okou DT, Steinberg KM, Middle C, et al. Microarray-based
genomic selection for high-throughput resequencing[ J]. Nat
Methods, 2007, 4. 907-909.

Brownstein Z, Friedman LM, Shahin H, et al. Targeted ge-
nomic capture and massively parallel sequencing to identify
genes for hereditary hearing loss in Middle Eastern families
[J]. Genome Biol, 2011, 12: R89.

Shearer AE, DelLuca AP, Hildebrand MS, et al. Compre-
hensive genetic testing for hereditary hearing loss using mas-
sively parallel sequencing [ J]. Proc Natl Acad Sci USA,
2010, 107. 21104-21109.

Tang W, Qian D, Ahmad S, et al. Alow-cost exon capture
method suitable for large-scale screening of genetic deafness
by the massively-parallel sequencing approach [ J]. Genet
Test Mol Biomarkers, 2012, 16: 536-542.

Li CX, Pan Q, Guo YG, et al. Construction of a multiplex

allele-specific PCR-based universal array(ASPUA)and its ap-

[47]

[48]

[49]

[50]

[51]

[52]

[53]

« gRH - 53

plication to hearing loss screening[J]. Hum Mutat, 2008, 29
(2): 306-314.

Nele H, Smith RJH, Van Camp G. Forty-six genes causing
nonsyndromic hearing impairment: which ones should be ana-
lyzed in DNA diagnostics[J]. Mutat Res, 2009, 681(2-3);
189-196.

Dai P. Yu F, Han B, et al. Features of nation wide distribu-
tion and frequency of a common gap junction beta-2 gene mu-
tation in China[ J]. Chinese journal of otorhinolaryngology
head and neck surgery, 2007, 42(11);: 804-808. In Chinese.
Yuan Y, You Y, Huang D, et al. Comprehensive molecular
etiology analysis of nonsyndromic hearing impairment from
typical areas in China[J]. ] Transl Med, 2009, 7. 79.

Xia JH, Liu CY, Tang BS, et al. Mutations in the gene en-
coding gap junction protein beta-3 associated with autosomal
dominant hearing impairment[ J]. Nat Genet, 1998, 20: 370-
373.

Dai P, Yuan Y, Huang D, et al. Molecular etiology of hear-
ing impairment in Inner Mongolia: mutations in SLC26A4
gene and relevant phenotype analysis[J]. ] Transl Med,
2008, 6. 74.

LulJ, LiZ, Zhu Y, et al. Mitochondrial 12S rRNA variants
in 1642 Han Chinese pediatric subjects with aminoglycoside-
induced and nonsyndromic hearing loss[J]. Mitochondrion,
2010, 10(4): 380-390.

Lyu K, Xiong Y, Yu H. et al. Screening of common deaf-
ness gene mutations in 17000 Chinese newborns from Cheng-
du based on microarray analysis[J]. Zhonghua Yi Xue Yi
Chuan Xue Za Zhi, 2014, 31(5): 547-552. in Chinese.

Hu X, Liang F, Zhao M, et al. Mutational analysis of the
SLLC26 A4 gene in Chinese sporadic nonsyndromic hearing-im-
paired children[J]. Int J Pediatr Otorhinolaryngol, 2012, 76

(10): 1474-1480.

(e H 7 :2015-09-14)
P RSO





