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B LT R s XN THR S R BB R R R AN R R 2. P AR H &
B[R AR B N T HAAA 5 1K 5 15 AR

Jivk: IR 2016 4F 6 H~2018 4F 6 H 7EHTIHAETE /K A XN RGP e B S B T 50\ T 5
TN 200 . B N TEMRH N 3 AR FTIHMH Singer M FiEAT HOS R FRI, 2 b5
DRIRG I 25 5, 4R LR A 45 ST DLy Ay GJB2 2, 12SrRNA ZH, SLC26A4 4, H4&R:FEAH,
ARk tHEE R A K B . T BB RS 4 BT 0T AL, T HamgeE /R 3R KRBT
ITEBRE 1F, 13 BERUH. Bk 187 B RRAT NN . RJE 1. 6. 12 A H AT
Wy WrstAT N5r4% (Categories of Auditory Performance ,CAP) K & i& AJ [# % 704 (Speech
Intelligibility Rate, SIR) , BTGt H

G55 LARWEFE AN N2000 N TH R, BRI R A H % 939.5%, it 26 55t e 1) G IB 2
A, 517%(34/200), GIB2JEK HAS Hi K i i 1194235 delC f11%, &k H35delG (4%, SLC26A4
FERRH RIKZ, F16%(32/200), HiHZEE = ~12SIRNA, 5.5%(11/200), H & &3 KRB
H#919%(2/200), A Hi kPR R 3 1560.5% (121/200) .

AT W 5 SR R VUL S AT T TE AR S5 06 B R 5, R SR ] A S AT Dy Wiy
Wr BZ PR (P<<0.05) , DYZHRFH BT NI 45 R Bon A Z2 R e geit e L (P>0.05) .

3. CAPVAr &5 BB R :  NUZH 3 [ CAPYE /bl & R S I 8] (1) 1 KB T (P<<0.05)
SLC26AAKE K A H B H ICAPES ARG, 6. 12D A TRBAL, a2 R BE St EE X
(P<<0.05) . GIB2FEHRALH HEARE124 HMCAP S A AHEL 22 R A Gt 2 L (P<
0.05)

4. SIRVZF &5 R IR : DA 8 IISIRVE 73 B 45 R 2N 8] ) 18 K32 T sy (P<<0.05) , Y&
HHISIRVE A 25 R B R4 A 2 F i H Goit = X (P>0.05) .

S5 1. GIB2AER RALLEHT M XN T H AR N B i th 3 i v, e WAL R
235de1C, U H35delG, & Hramh X A\ T H Wt N #5012 B R R 2 —.

2. SLC26AAFER RAZ [t GIB2K: R 8 JE H TECU R I H B AF TG, X A] e 5 BRI RUAH G,
PR bk £ 3 AR AT i R RGT FE

R H#E:, HEERN; ATHW:; SEREE



Abstract

Objective: 1. To understand the mutation site and detection rate of hot-spot deafness gene in cochlear
implant patients in xinjiang region ; 2. To study the speech recovery of patients with deafness gene
mutation after cochlear implantation.

Methods: A total of 200 cases of unilateral cochlear implantation in the department of otolaryngology,
xinjiang uygur autonomous region people's hospital from June 2016 to June 2018 were collected, All
patients with cochlear implant were performed with Singer sequencing method for hot spot deafness gene
detection before surgery, and the gene detection results were analyzed. According to the gene screening
results, they were divided into GJB2 group,12SrRNA group, SLC26A4 group, compound gene mutation
group, and control group with no detected gene mutation. All patients were switched on by professional
audiologists 4 weeks after surgery, and speech rehabilitation was carried out in the Xinjiang Uyghur
Autonomous Region Disabled Persons *Federation for 1 year. 13 patients were lost to follow-up. Collected
187 patients with preoperative behavioral audiometry, behavioral audiometry at 1, 6, and 12 months
postoperatively, Auditory Performance Rating (CAP) and Speech Intelligibility Rate (SIR) for Statistical
analysis.

Results: 1.In this study, 200 cochlear implant patients were included, and the overall detection rate of
gene mutation was 39.5%.The highest detection rate was GJB2 gene (17%, 34/200), the highest detection
rate of GJB2 gene was 235 delC (11%), followed by 35delG (4%), followed by SLC26A4 gene (16%,
32/200).The third detection rate was 12SrRNA, 5.5%(11/200). The detection rate of complex gene mutation
was 1%(2/200), and 60.5%(121/200) of the patients with undetected gene mutation.
2.Behavioral audiometry results show: The behavioral audiometry of the four groups improved significantly
after the operation and gradually decreased with the extension of the recovery time (P<0.05). The results of
behavioral audiometry of the four groups showed no statistically significant difference between the groups
(P>0.05).
3.CAP score results show:Four groups of patients with CAP score as the extension of recovery time increased
(P < 0.05). The CAP scores of patients with SLC26A4 gene mutation group were better than those of the
control group on average 1, 6 and 12 months after surgery, and the difference between the groups was
statistically significant (P < 0.05). Compared with the control group, the CAP of patients with GJB2 gene
mutation was statistically significant 12 months after surgery (P < 0.05).
4.SIR score results show:The SIR score of the four groups gradually increased with the extension of the
recovery time (P<0.05). The SIR scores of the four groups showed no statistically significant difference
between the groups (P>0.05).

Conclusion: 1. The mutation of GJB2 gene has the highest detection rate among cochlear implant
patients in xinjiang, with the most common locus being 235delC, followed by 35delG, which is one of the

important causes of hearing impairment in cochlear implant patients in Xinjiang.



2. Patients with SLC26A4 gene mutation and GJB2 gene mutation showed a better prognosis after Cl, which
may be related to genotype, so it is particularly important for patients to undergo genetic testing before
surgery.

Key words: Deafness; Deafness gene; Cochlear implant; Speech rehabilitation
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RS RNEH HIIFEH

Cl Cochlear implant AT EWWEN
CAP Categories of Auditory Performance 51T AR
LVAS Large vestibular aqueduct syndrome KBIESKELZEE
HL Hearing loss HEE

NSHI Nonsyndromic Hearing Impairment EZEMEHEE
PA Play audiometry SN

SNHL Sensorineural hearing loss REHEHEE
SIR Speech Intelligibility Rate SIEFEE SR
SHI Syndromic Hearing Impairment ZAEIEMEZE
VRA Visual reinforcement audiometry T s AL Oy
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Al

H 2% (Hearing loss , HL)J&— i W e et , 5 1A 1 258 R A 4t 5 4
A 4.66 {0 NN 7y, Horb 3400 J52&)LEE, 1E 2050 4F 204 9 /2 N HIWr /14 2k
M, fERIEEZRA 1000 4 )LEFZEDFH 1 L422)mE, JERE S kR A e
WA EN, REIA 2780 AW HREE, SEEMENEH 27% . £ 7 ST I E
EEHEWEEEENILELA 12 17, HAERESENEK, FELMM 3 /540 1% LE
Bl i 20 e R v B 8 T U R s TR IR, b 30% A 47 A iE M H 42
(Syndromic Hearing Impairment, SHI) ,70% ~IEZE & 1EPEH-# (Nonsyndromic
Hearing Impairment, NSHID) . JEZEAAENE BBl 5 o — R T 5, %2 HAR
sl DLdE T 2 mho7 sl S WO Gyt ik Ba e L, & 80%. HUONH Jetafk
S E SR e 4 B AL 15%~20%. x EOUIRAE . y EBUE & LRk AR R %
B, JR=FARL 1%. #ib® 2019 44 8 H, CUIHIRSEERE 2L 121
(https://hereditaryhearingloss.org/) 4. BULA IR 78 K 2 5 75 =Rl LI B2 35 1A
GJB2(5 Cx26). SLC26A4(zk PDS)F MT-RNR1. ATk F & s R, X =%k
D] SR AL 1) 90 [ AR AT R P 2 RS [R] b X AN BT . GIB2. SLC26A4. Aikifk
12SrRNA 23k FE K Z s M H & (Sensorineural hearing loss, SNHL) & b & B i
LR SRR, R R e PR E R R 26.65%-35.7% Bl GIB2 ik
[1-26 (CX26), 1% 2K [ A 4k 357 3 35 40 B A0 @ TR ERm i . PN ok EE Y Rn ok E 8 ) A P
SIEEARE, Cx26 HBLF & I S U A B 1 sh, 2f# Corti 2% /53 8 S EH-&.
SLC26A4 X4 fid ¥ pendrin B & Tz EH, A AP TRz Y. M
PRI R E B TR S E R EE, pendrin THEEZ MR NMEE FXEL, S5
Wi S i A S BT, 2R T B RS R Bl A B AR A AT %« ZRRIAR 12STRNA
BRI RN g RERAA DR R, ATLLSBAN HEBHM0, A& RIAKAMY )
P RB O HESNANANS SIS AR REWN, GH%>) . TEMABRLESET
A, e LB & 18R B 258 . B &) 1 i B B R R
ST MEMBNERIT %, ATLAR ST 7. (HE BT 8 A R IE R A B A By
1, T Rt R H R B SR AME, T EAKEE N T H g (Cochlear
implant, C) . BESRIER AT IR HS LRSI HEaE Itk N TH R =182, W]
PLUATE H AR 75 5 R AR AR B BT 770 (B2 BT RP L R AN 4 i 3597 7514 B AT IE
A TREFERY B, DRI N T A N\ H i R A B R Rk i e 1 L 38 i (ARG
I 75 Fe 10,

20 fit20 50 #£4X Djourno 58 NHEAT 158 — A~ ELE A LRI SR A 22 1) 5K
NNTHIRR) R SESE 13l . N TR AL SR AR 7 R o a6 B3R
NEFER B, en] USRI, R i S o goy s s, A5 28mt
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M LA BRI BE e a & os, IHMER S S BT ARIT R 4. N THIRZIGIT
RN L2 EE R BN R s A BB A O . WREA Cl, RIE)LEAH—
AT ReIE = I R R B WESE, AT 52 M ARAT T 0 A 7 o = DA A AT Bk A8 A
HHl, &3KLAH 65 HAEX T CLRYT, HPRKEa2Ei#EILE. B T 2EE
HEHE R L RIEA TGN THIRLCK, JLE ClEAFCE#EE 5 AN, HdR
ZHOE T BLURIJLE, HAEFETILL 25%-50% )8 K5 7E A B nts 11,

Cl X T2 A HEE SNHL B BRI, B REEERGERERAE
2, Cl {HiJa 52 2 MR R R, BN R ER RS, B35 R At 2 45 s
41 B A 01, ELA R O] L e 22 AR T A R 3 - TR 1) . h MY CE W >
s N T H AR S5 280CR . H AT 78 A0 18 A% PR 28 DGR IR 22 3 AR st A% R 3 Bk iR <2 21 8
M, e LEE B EE SNHL &% WK H, #2dE Cl s G E R 2
— 9, FERFIT CI 45 3R 5 JE R A 2 JR] AR e M 20.6%~55.0%1) CI &35 T BIAf A &
SRV i D0 P 9 AR (20, 28] ply AN [ 1) 35 (R S AR AR R AN R s [ 5 RIS T AR
SVERER AL B, AR ERANE, TP Cl B P R . M RAR LA
RThee R IR T B EE, Cl JE vl Be A RAF VT SR . M, IR TEFH 2 1T A 4 T
0 Wy % BB 4 B 5 i R R IA IR R R AE RS, CL B FE TG 2. T GIB2 AR
B &R R B BN, 11E RS S g iR, it b, xuks
H ClARJERCRA B THE GIB2 BN R HER, HH 7R GIB2 FEH AR 3
54k GIB2 BN AR B # B F ML CI AR FEHR T E 2 5B . G057 &I GIB2
KA B 5 SLC26A4 AHEEARJGRURE 4724, H AT GIB2 A= H-E B A1 Cl A J5RHR
549k GIB2 KRB EIIARJG R WA G . A7 RN H R SLC26A4 158451,
A2 JLE Cl AR JE BIFHUS R, OTOF &5 SLC17A8 — & #iME F T2 ful iy 3 e Jist
b, 25 ER, WIRHNILEE, &EESmAS AR DIEE, MR RE S 2L
WrHRZEss . H AT A 7R OTOF JEH R4 B ¥ Cl NG IRUER A Nl ERl, BAR
SLC17A8 5 OTOF Z:AIGMMAMIER, (H&5KT SLCL7A8 JEAI A 3% Cl AR5 R
B, ETREE DR RS TAREEREFRR) Cl ARG RERIE 7 it — Dt
Flo W REEA: BT DL 38 B R A A5 2 70 CL AR JE 8GR, e 5T F AR BL A
EREE RN B ERAEEE . BT CL B F Pl TS B E AN EM T AR
o ARHFFLIENEE > HrEBE Cl G P RR I 2 5, fe BRI AR R A b AT o040, o
RAPGTHFELRRD EH N THIRARGE RSB RD, 2B 7EAS BN A R 2 R4
SRAF A N THAREN G RRCR, Wit HiE.
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REMTE

1.1 fARXI&

111 fiRxd & YiedE 2016 4F 6 F ~2018 4F 6 HEAFEEAT B0 N T H i A\ A 5

Ho I BE YISO B KR EE RS AR, ARSI EERX

NRERICHEZE RS HiZEE.

YN E

(1) 3% (N TH R TAEFR RS (2003 4F, K¥D) ) GIANTEIRBEAT B0 N T 5 B 3

(2) RRAT H-B2 2[R i A

(3) N L H WA J5 T #rsmde B /R ik B 6 XTS5 1B 1, oAl TARE 1
H. 6 A. 12 Hi4THE .

(4) SEEEPIAE I PR 7k}

HEBRARE -

(1) IF A I 5 18 X R G857

(2) B 1K B B

(3) ™ EE N HE T, Hog R

(D ARERFEF BRI IS, KRGk

1.2 R R T5E

1.2.1 BEEEREENA S

K H Singer M /7250 5 AN RAZFL R H UL 26 ANz st TR : GIB2 (235delC.
299 300delAT . 35delG. 176_191del16. 167delT); 12S rRNA (961delT. 1585A>G.
1555A>G. 1047A>G. 1095T>C. 960 961linsC. 1494C>T) ; SLC26A4 (2168
A>G . IVS7-2A>G. 281C>T. IVS15+5G>A. 589G>A. 2162 C>T. 1174 A>T. 1229
C>T. 1975 G>C. 2027 T>A. 1226 G>A. ) ; OTOF (4023G>A. 4819C>T) ;
SLC17A8 (824C>A)
1. 2. 257 R MR FE

ST A B R TR A s 5, IR IR R 45 2K A5 GIB24H, 12SrRNA
“H, SLC26A4A, BERFTRAH, KM FRFEFR R EEANBH. P &3
RJGAEBATHNL, 285 T-H 58 A6 XARBFE R O3 T RE ISR, WSR3 RATATIr
Jrnr, RJE1. 6+ 124 H AT AT . Wrai4r A4r4k (Categories of Auditory
Performance , CAP) N ES1&n &2t (Speech Intelligibility Rate, SIR) .
1. 2. 3B & EFEN 554

G KRS A H B R H Y, IR EEXEFEER T, REUFEEE hH
REPEBME R RS, RICEHETEINAFK L5 ~10ml, BAINAEDTARPLAE

3
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i E, (R T —20°CE B L EUDNA. DNAFECK FHREERESRBGRF &, KRB
DNAE K E T-20°CIRAF, DNAFE LT AEMA R w3 T I .
1.2.4 N T HBR RN 38 R AT AH SR A

g B Yl R AT SE = A FIECT. kEMRIZNE =484 . W Ti5R
B 75 BHPURE A S AT NI 4 B 2 . 30E CT A KT BE S /K& 42 51F (Large
vestibular aqueduct syndrome , LVAS) B H-B&GTE, i2WikrfE AT E S /K E B RH& K
H%>1.5mm.

125 ANTEWREARFRITR

M EREEE, BEPCEEML, SR, REE b, WHEEE N, WH
WX e, BRI, UIOFEkEE R, BEAFENE. g EAR. bk
AN 4y, HimXEEsg ST AR, SR beiE, B HEE LR, fERRER
MRS RGN EE, BmEE, #AEEE, ¥RHRE, RRAEE, LkE
AT W RN LK Y] O 53 I 2 s B B AR GF T8N, 2R )5 DAAE 3R
MELEE, FAINEFS. ERME N REE, R ARSI E i e,
 HEARTBEON Y, FEBT 14 J 1 e 53 Ak P 5 M B A [ 5 Wl , 1 78 s A A 4
ANFLRNE . TSR, 4G IR e AR, RSN . AR AR EAR
R IR
1.2.6 EANEIREAIMLES

WRREANLHIR RS CS-10A;  BHUF#E A4 SONATATIL00 15 1E AL HE 2%
OPUS2; 3 [E M A4 HiRes9OK I 5 i AL FE 45 Auria Harmony; 3 KH|EHE N 4
CI24RE(CA)M F G AL 2% Freedom.

1.2.7 17 AT

IWHEBE FEME0.5. 1. 2. 4 KHZ)W P40 B sE; AL smtb iy (Visual
reinforcement audiometry \VRA) 1X J& — T F A0 5t 22 Jih Sk i 7| 22 ) LA W 1) 75 2 ) e
BB, FF Bl ) LAS T 3 B R (R AR 7 ) A0 o 2l P 2 A s . FHT
7 H~2.5 B IR HEIE (Play audiometry , PA) : R4 H L A0
RE BRAR AN PAT X ANERKR, I BAE SN 2 1 AT DASEA FE0S B . Dy 225k i) LAE
Wy DL P 2 B AR AR BN B o A3 X W 21 1 75 3 S AR TN B 3 26 R I
R, JEEIX—E, A BN ME. FEEHT 25~6 ZHJLE X TR
ANBEFR AR A MW ) I AR B R Re ) LEEATY AT R FH 7 k347 Ui 0
1.2.8 Ir5ciT 474k (Categories of Auditory Performance, CAP)

A8 FH 2R BT 84T 9 0 R VE o FEC LS X JE 38 s 5 B ae Dk T vP ik (2-1) .
CAPHZ RO~ dEAT Xl 53 Vo3l W 7 R W 0 Gt sr, Wi AT N e Bk
o AW FE A B LB B sm4E B /R B8 X BB O B 5 R E I i
HSCAR I CAP-NPTAR S8 35 FRIWT AT A0 o WHER B V43 5 A T2 AHAR IR 2R 1 2
6], PURARISERAE i a4
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< 2-1: CAP-Il SKtrE

PR

i b

ANBESEE A A A

RESE L B EFH

X E A N

RETR ] HH A 7

AMEBIE ERE D L 5 1R

AEBJE 1 REBE AR AC IR R 1R

REMTATR I AAT B3

FEA [0 P BT A (0 s 1B) (U= s 1) BLAENT i — 2N

O | 0| | O | W[N] —]| O

FEANRITE RN GEMTFE2E AT FL1E

1.2.9 SiBAMMEE 9%, (Speech Intelligibility Rate, SIR)

Y HEZRE N FIEEERRI~5 NGO AT 9, P Bm R RSN S
TR, FREEECIRGI T IR . AT i KA ) LBl 58
IR BB X BRI RO IR REE RIS I T 3 . WS o 45 A
TN EELR ], AW 2 RS R 45 R bRt .

& 2-2: SIR AR

Y L

1 B S GBS T) ARG, S TE P RIE AR SR, H R £ 5
77 R BT

2 JOE RIS IE AR, 4o b F OB RN, 03 i P ANl TR A

3 iy B IR S BRI, L B 3 AR

4 U B 5 B BRI 1 AN

5 FOE B & R BT A, I ERER, L EA 5 S B 5 DT b

1.3 Gt /5%

K H EXCEL2016 *f i ah Zdfm b 47 1c 5%, {81 SPSS 22.0 Gt 28, FEA TRt
TGS B RER B R i 2 ( x £S) Fon. LA ELBCR B &5 243
BT, ZH PO AR AE 1) 59 N B TR] A5 0 EL e R T 6T ¢ 46036, ZEL 1) 9 9 EL e SR F ST RE A ¢ 4G
3%, P<<0.05 H 4t o
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1.4 AR E
Al JEi P 43 #2016 4F 6 H—2018 4F 6 A
ERGEAT SN THR TR B
y
AN HEBRPRUE
R BRI TH A R A

l v ‘} A
GJB2 SLC26A4 12STRNA Xif R 2. 5 A FN RA
I | }

W BB RRTAT T . RJE 1. 64 12
HAT NI, CAP. SIR 34

A 4
RN




&R

2.1 —MEEHE

AHEFLAIN 200 ) B H BT N THIFAR, FRE/NIN1%, KN T S, Cl
TN P FER N 3.59 +£1.65 %, HA 4 95 1, 5 105 5], AHAEN 84 #1, HHAEN
116 ffl; VRA 55 68 5, PA B35 132 f; CT 7x: 3L 31 il 38 I AT e SR E Y
K, HrH SLC26A4 FERRAZL 20 5, HAIEKIRARA 2 5], XFHEAL 9 . HI/RERA
T Hiy 248 CS-10A N BB 49 fil;  BLHUR]HE A\ & SONATATIL00 fE N 3 67 il 5
I\ f& HiRes 90K FH A 55 58 19 WUKF ALK C124 RE(CA)FEN B3 26 .

% 2-1 ALESREAEEN—REROH

General data analysis of cochlear implant patients

GJB2 12SrRNA 21 SLC26A4 4H  HABZRAR XT R4
WNEFER 3.71+1.85  3.8240.75  3.34+1.59 3.61+1.66 3.50%2.12
P
i 17 4 18 0 66
7 17 7 14 2 55
LEDNEE
Vi 12 10 11 0 51
H 22 1 21 2 70
A7 Iy
VRA 10 0 13 1 44
PA 24 11 19 1 77
CT
EVA 0 0 20 2 9
1EH 34 11 12 0 112
ERN g
R 1 3 1 36
=5 8 18 1 23
B3 R 13 2 9 0 43
BRFIE. 5 0 2 0 19
22 BEEERFESER

AR F X 2000 CLUE AT H B L R TR A /b, A HI SRR R B /7961, &
39.5%. GIB2HEFRAH B EA3M|, H17%; 12SIRNAFER AR BEH 1161, 5
5.5%; SLC26AA4KERZRAZH B EHAF32H], 1H16%; B ERFRAHEE 20, H1%;
RH HIOTOFFE A K SLC17A8FE K RAE, 1560.5%.
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*2-2 AILEHWRENSEFEEREGBEERDN

Analysis of screening results of deafness gene in cochlear implant patients

S Y RN A 12k o HH

CJB2 235delC A R4 14 . 0%
235delC 2hifRAR . 0%
35delG  4lifHkk 5%
35delG  F:AHRR 5%
299 300delAT 7445848 5%
235delC /35delGHE AL A R4 5%

12S TRNA 1555A>GAfi & A . 0%
1555A>GI A RAT . 5%
1095T>Cali & RAF 5%
960_961insCafi & A . 0%
961del TA+ Ak 2k . 5%
TVST-2A>G4li & 58748 . 5%

SLC26A4 IVST-2MGH & A R_RAR . 5%
1174 DTG 5AR . 5%
2027 TOAZ: A RAR 0%
2168 A>GI: A RAE . 5%
1975 G>CH+ &A% . 5%
1226 GOAZE A8 5%
IVST-2A>G / 1226 GOAZ:&RAE 0%
IVST-2A>G / 1174 A>THERA 5%
IVS7T-2A>G / 2168 A>GI:&RAE 5%

HoAh AR CJB2 235delC/SLC26A4 TVST-2A>GH: 4 Al AR . 5%
12SrRNA 960 961insC 4fi & % 4% /SLC26A4 . 5%
IVST-2A>GA & T 54

— = = DN W = R =W g =
(@]

— = = = DN = = O DN W

2.3 17 90T O =6

ARJEREVIERE A 13 PIEFH KTy, IR 187 HIEFHHIAT AN, CAP K SIR
AT oM. GIB2 BN SR AL B A AU B 101.71£3.61, AJ5 14 HF5Y
W R 59.53+7.47, AJ5 6 NH W BN 38.62+£6.66, AJ5 12 N H U BN
32.15+3.89; 12SrRNA J:[K JAFH i F AR F-FIWr 8 99.82+3.13, KRJ5 1 MH -V
Wr gl 60.27+3.95, RJ5 6 N H FHWT N 37.91+7.34, Kj5 12 > H-FWrE K
33.09+4.76; SLC26A4 FE R RARZH B35 ARHT-T- 340 4 98.88+4.18, AJ5 1 H- T3y
%} 58.41+ 4.10, ARJ5 6 HF¥IWrE N 36.25+5.32, KRJ5 12 H W N
30.2512.64; X B EH ARAT-FAWTE 100.13+4.62, ARJj5 1 AWM
59.74+6.32, ARJ5 6 AN 36.58+7.70, ARJ5 12 A V¥l 32.37+7.54,
FEARJG 1. 6+ 12 /N H DAL FH A7 AT Bon 410 2 5% A it = L (P>0.05) ,
VO 2H 2 2H AR AN 1A U2 B St = X (P<<0.05) (& 1)
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#*2-3 MAANTEMRBENBEARET. KRE1THNTYTEIZEE LR

Preoperative and postoperative behavioral audiometry of four groups of cochlear implant patients was

compared
GJB2 12SrRNA SLC26A4 ot R 2H Py
ARHTAT YT 101.71£3.61  99.8243.13 98.88+4.18 100.13+4.62 0. 07
R 14H 59.53+7.47  60.27+3.95 58.41+4.10 59.7446.32 0.72
RfE 6 4H 38.62+6.66  37.91+7.34 36.25+5.32  36.58+7.70 0. 45
NERVENSE! 32.15+£3.89  33.09+4.76 30.25+2.64  32.37+7.54 0. 36

ik RARRIERTT Z 00, P<0.05 A4t 2R

% 2-4 MZA AN TEARIEN B E H AR MR IE 1T M Ui B3 1L

The behavior of the four groups of patients with cochlear implant was measured at two adjacent time points

ARurvS RfE 1 H ARJFE1HVS R 6 H R 6 AVS R 12 H
t P t P T P
GJB2 32. 117 0. 00 16. 43 0. 00 5.29 0. 00
12STRNA 21. 426 0. 00 10. 18 0. 00 2.19 0. 05
SLC26A4 37.784 0. 00 24. 10 0. 00 6. 11 0. 00
X HEZH 52. 246 0. 00 25. 46 0. 00 5.22 0. 00

BVE: SRANCK t 15, P<<0.05 H4iitEER

2.4 CAP 5y

GJIB24l #B# AR J51HCAPIF4r1.85+0.44, AJ56HCAPIF43.47+0.83, KRJ512H
CAP4r4.74+0.75; 12SIRNAZ 35 R 51 H CAPYE4r1.73+0.47, ARJ56HCAPES
3.36+0.51, ARJ512HCAPVF434.641+0.81; SLC26A441 R J51HCAPY-532.03+0.47,

A J56 HCAPIF4r3.91+1.03, AJ512HCAPIF4r5.09+0.93; XFIEHHAHEEARGLH
CAP1.67+0.49, RJ56CAP3.14+1.18, KJ512HCAP#¥4r4.20+1.10. fERJEL.

6. 12 HIUAH B HFICAPA R ZE S B A St #m X (P<0.05) , Kk T4 mpm
Ebi. SLC26AARA BFHEAR)GL. 6. 124 HHICAPH i HiAth 2l &, HSLC26A441 5
Sof BB A AH L4 TR] 22 3 B Gi it X (P<<0.05) o GIB2EERH ARG 121 H I
CAPSX M LA M ZER R A G % ZR (P<<0.05) . DU 2H Py AHAE AN ] 55
MILA G ER (P<0.05) . (K2—5)
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% 2-5 MABATEIRENBEARG CAP T2 4H (B LLE

Comparison of four groups of patients with postoperative CAP evaluation

GJB2 12SrRNA SLC26A4 Xt HEZH PlE
RIE1INH 1.8540. 44 1.7340. 47 2.03£0. 47 1.67+0. 49 0. 00
ARJE64H 3.47+0.83 3.36%0.51 3.91+1.03 3.14+1.18 0. 00
RIE124MH 4.7440.75 4.64%£0. 81 5.09+0.93 4.20%1. 10 0. 00

ik RARRIERTT 2000, P<0.05 fA4tit#%E5R7

= 2-6 ¢ AT EMRIEN B E[E)—BT8) A8 CAP 1145 A L3R

Comparison of CAP scores between the four groups at the same time point was conducted in pairs

GJB2 VS 12SrRNA GJB2 VS SLC26A4 GJB2 VS X HEZH

T P t P ¢ P
ARJ5 1 H CAP 0. 82 0. 42 -1.59 0.11 1.92 0. 06
ARJ5 6 H CAP 0. 40 0. 69 -1.91 0. 06 1.54 0.13
ARJ5 12 H CAP 0.37 0.71 -1.73 0. 06 2. 55 0.01

I RABOIHEAUER, P<0.05H 411 ¥ 2R

%< 2-6-1 A A TEHARIEN 8B &[5 —BF8) £120(8) CAP 1£5 A EL R

Comparison of CAP scores between the four groups at the same time point was conducted in pairs

125rRNA VS SLC26A4 12SrRNA VS XfHEZH SLC26A4 VS XfHEZH

T P t P t P
AJG 1 H CAP -1.84 0.07 0.35 0.73 3. 67 0.00
AJ5 6 H CAP -1.67 0.10 0.63 0.53 3.35 0.01
AJ5 12 H CAP -1.45 0.15 1. 22 0.22 4.08 0.00

£V RAMOLFEARUGL, P<0.05G4iit%ER

= 2-7 IU4E N TEYRIEN B & B AR 4R ARTE] S AR /5 CAP 251k

Postoperative CAP changes in four groups of patients with cochlear implant at two adjacent time points

ARJE1HVS KJE 6 A ARJ5 6 A VS KJa 12 A

t P t P
GJB2 -11.55 0. 00 ~7.20 0. 00
12SrRNA -8.05 0. 00 -3.82 0. 00
SLC26A4 -11. 26 0. 00 6. 16 0. 00
xR -13.11 0. 00 -8.33 0. 00

£3%: REEXt#5%, P<0.05 H4itH%ER

10
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2.5 SIR 4

GIB24l B # AR J51HSIRIE411.06+0.24, AKJ56 HSIRI¥4r2.00+0.43, RJ512A
SIR¥432.59+0.86; 12SrRNAZ & # A J51HSIRV-/r1.09+0.30, A J56 HSIRIT-4>
1.82+0.41, ARJ512HSIRIFE4r2.55+0.82; SLC26A4A H# R J51HSIRIES
1.1940.74; ARJ56HSIRVF432.09+0.84, AKRJ512HSIRVF532.69+0.86; XfHEZA HEH AR
Ja1HSIRVE431.064+0.28, K56 HSIR1E7r1.81+0.85, ARJ512HSIRVF43r2.53+1.01,
VUH EHESIRIEARJGL. 6. 12N HAMZEFHARIEE L (P>0.05) , VYHEHSIR
FEH WAL E] AL Z R B it 7 &2 R (P<0.05) . (&]6)

#< 2-8 WA AT EIRENBEARG SIR B ELE
Comparison of SIR evaluation between four groups of patients with cochlear implant after operation

GJB2 12STRNA SLC26A4 Xt e ZH Pl
RIGINH 1. 0640. 24 1.0940. 30 1.1940. 74 1.06+0. 28 0. 45
RJE6H 2.0040. 43 1.8240. 41 2.09+0. 84 1.81+0.85 0.25
RIG1240H 2.59+0. 86 2.55+0. 82 2.69+0.86  2.53+1.01 0. 87

ik RAVRRIERTT 200, P<0.05 f4titaE %R

< 2-9 MEA AT EIREN B EHREBAERESARRE SIRTK
SIR changes in the four groups of patients with cochlear implant at adjacent two time points after operation

RJE1AHVS RiE 64 H RJg6MHVS RjF 124

t P t P
GJB2 -11.23 0. 00 -3.37 0. 00
12STRNA -5.16 0. 00 -3.07 0.01
SLC26A4 -4.71 0. 00 -4. 21 0. 00
X HEZH -9.19 0. 00 -8.19 0. 00

#E RARX K, P<005 A4 ¥ER

11
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g

HERA AN BZ21 B2 BAa) T RAEEE L. BENRTHEERERRAT R Y
WAt on: GIB2 K284 K & 21%. SLC26A4 FE K R 25K %Ky 14.5%.
12SrRNA JE K 24 {6 HH o 3.8%(20), SR v [ Hudsk) R, AN [R) b X ) B 38 i 3 7 3
RIS Y RAFAE . NIRIT TS X Cl B BRSO R (AT R SR, Tl
WEFE X G ANk 7 GIB2. SLC26A4. 12SrRNA. OTOF # SLC17A8. AHT 5t A k&
i OTOF A1 SLC17A8, EIILANXT 3 /4 DL # s R AT 8
3.1.1 GIB2 EFE X #r

A URHEFL A L2005 CLE AT HE RS IR 7R JE DR SR AR I S HY 2% 5139.5%
(79/200) , GIB2ILK HIH i = oN17% (34/200) , 5[ Ay Hodt i [X 27 2815¢ F A T
RN S TR JE IR 07 25 O SO AR LU AR — B, (HARRE A 25, W REH T iR 2ZE =
. Duant1Z: A\ 7 [ b b X NSHL R AR & I [R 845 A HY 2R N 33.06%, J
HHGIB2JE K] [ TRAF A A 16.12%,  FEPR IR 25 i S HE AR T AW 7L . vl RER N5 AR
MR RS R A o<, IR SE N7 BEAECHE N R AT R R R & . H AT, 7ENSHLE
HH R I 200 AN [F] (1) GIB 2B F8 AR AL 4 R FIEY . 35delGAV 1 FEARTERK Y . Hb o ¥ AT
JEENSHL B F 5 0L, 235delChz s RAR/EH [, #hE . HASZE R E KB N I
31341 ACHIF 9% o GIB 23 PRl Bt o LI 154 235delC,  # HH #J211% (22/200) , Hiikse
35delG >y 54% (8/200) , 5145 3% $y235delC /35delGE & 7 & A% ., 4 F it A
Nof [ PN GIB2FE [K] 33E 1T 2 A5 40 M K I 235del CAz AT AR B WL, K HI % N11.90%, X 5 AR
s R —8. B WKL TGIB2ZAR I H WAL 9299 _300del ATHS Hi 2 4.75%08), 1
AV T GIB23E R Vi WA AT i hy35delG, 299 300del AT S H A N1.5%, X
A AE SR ZE R G, DLTEAR L X E 4T GIB2JE K] i & HL A B R X
3.1.2 SLC26A4 EEMHX A TSRIESKEN K

SLC26A4IE R A7 & H AT & ERVu N S EINSHLIY — AN AT B A R R . X Fh AR
AR R AR SRR R WLRR o FEAS IR BB A mp 3 AT AR 25 S s o0 R A
HRATGEA BT AR . AT 78 2 N SLC26 A4FE K Z8 X e Y R 16 % (32 /2000 , H
B WA EUNIVST-2A>SGHE IR 8% (16/200) , XU FEN 5R482% (4/200) , H5H
P 78 AR — 355 261, SLC26A4IE R 5848 BV 1IE B W] LA S 80K AT i S /K B S B 1iE
(Large vestibular aqueduct syndrome, LVAS) , A 05 F K] 28 45 2 3 5 5 [A]
B7, [EAMHFFTR R, 21416~83.9% [FILVASH# 7 SLC26 A4 1 H A XU H &5 v JE R 5%
A, HAEFEA G R FE A A A AR JEARWEFLCT R 3161 5 RIA
LVAS, H1SLC26A4FEF54E 164.5% (20/31) , 425.8% (8/31) HILVASEZ
WAL (AFRAGRABME G RERAE, Dl EN B F A4, 1IVST-2A>G

12
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A RAG], 11TAASTAEERAE3M]) 5 38.7% (12/31) KIHEIFAEIVST-2A>SGIL & K
A F6.5% (2/31) HFEKHSLC26A4RE R & I H ALK RAE (SLC26A4ZE K IVST-
2A>GH HCIB2AE [K1235delC I A I RAL; SLC26AAFE K IVST-2A>G 74 & T A4 I
12SrRNAZKE[R960 961insCi&45848) ; 29% (9/31) H& A HE R4, SLC26A4
BRI G R RARREUR T, RAWFAGEE S 64 G R nf LB . RIA
W AT 1245045 5 B4 5 A%, Off AR Aar il o ek [A] 58 A8 BB 5 R BIUNLVAS, it X Fai
ZIERTTREN: 1. ARSI F2RAR; 5Kk —BO% AXHETT IVST-2A>G L A 5
A G AT SLC26 AAJE R HAm A B - F7 A 30, 5 Ah— N SR A HE 22 1£63.64% (105
/165) o 2. REWIAL SR AL H AT O 2 K I SLC26 AKE R RAFAT 527 R AL 2k
R, R RAR, SR, i NRIBY R g AR 41 AT T 6 SLC26 A4 R LA
WAL S TR . 3. AT REAEAE BRSLC26AA%E R AN K HiAh 51 AR LVASHIFE R . K 7
FENFARE Y B B G e ARSI HH 22 (R AR ALV AS B 1B AT S N 4 T SR R e, R 3
VELETTREBURAL fl. IXAE T R SLC26 A4 T AR 1 A28 S Pt A HRIX 22 57 7 Bh T8 5
RIS WU 05 B I PR 4 556
3.1.3 Zhiik 12SrRNA EREHX S

LRLIAL12SIRNARE R RAR 5 s ST Rt B A Mot . T EHEEZARE
i, RRARTSHNEERAERAMES = Prezantl*% A\ T19934E B R KUK & ik
TR 12SIRNAZE [ 1555 A > G 28745, fZ12SrRNAZEA ) 32 BRARAT &, EAEA M
X NBEFIIE R FEA R HL DA [E] I E)AS H R AN A, JBE i ] HB[X 12SrRNA
FE[K1555 A > G K HI E N3.6%. ENFEJETEIE N5.3%. HAN3%. 5 82.4%. %7 F|
AAEHHN1.8%. £EER0.7%M) . [F N AN, g1 AT K I 12SrIRNAKE K 58
R H % H0.65%. 0.72% o AHIF I A IR AR 12SIRNAJE PR SR AR K H %6 /5% (11
/200) , 1555A > G RAFRK EN2.5% (5/200) , HET FiRWEFT. AT RE 2R A
B FUXT 12SIRNAJE RIS A7 s %2, FEAHE T Hh B 11555 A > G A7 sl AR 4h, ik kI
1095T>C4li 42848, 960 _961insC4liAdfi N, 961del T4+ & R4, L A] REA HT s X 1
TR R AWM IR 2 A5 . /MBI N\ TE 134 JT X 37 8 1) Hh X 12STRNAZE [A]
1555 A > G fi tH %6 59.28%(18/194), izt s T AW FT . 31X 1] B 150 B 35T 58 1b X X0 2 2 0
HRPUE RN B RIE TR, KRBTz,

3.2CI BEARBFHRTH

AJG R R RV 13 41, RIAKT 187 BB F AT ARG /b AWFsid, PU4
B CURJES 1A H AT AT I B ] BAR TR T, AR5 6 A MIRTARES 14
s RIEHE 122 DABIRTARIES 6 A, AT 9Tl R 1) SR AR AL ot B e =
) RE BT, O B W DRI e . (HR AR IAEAR G 6 HZAR)G
12 AT 9 U B A S A A, JEHE 12SrRNA AR 6 H 5 AR)E 12 A2
ZEREAG 2R WHBEERS 6 AU @i ARLRIFE RS . WA E

13
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HAT RV EARR . ARJE 1. 64 12 AHMEZEREE GRS, UHERRAE SR
Rl R A B FHAE Cl 53 R &8CER . SiB MO K e B AT IR W 77,
W J7 2 S B BRI EEnt . DUZEI CAP AT SIR B3 B4 1 5 I 1] i ZE K 357 S 30
TR, ULEH ClLEE ARG SRR IA TR . BIAME N MR, B3 A
BTSRRI, SIR AR ZEREAGITE N, (HEF T CAP FEA[F ) K 20 7] 17
EZES, VAR E R S50 £ 5 1 CAP Y14, R FR BRI A R 2L R H 3
Cl A JE MW 547 9 Ee
3.2.1 GIB2 R R 7

TR SE R i Ay 25 AT 0 A, AT SRR 2R CIL RE SRR AR, AR
INTEARJE 12 N H CAP ¥4 GIB2 FE K RAFH 53t FZHAH L B = R B it = X (P
<0.05) , ULH GIB2 FE[H A g 5x A M L Cl R J5 B BT HIWr 547 N EE
WE L. ENIMERE R GIB2 KRB EE Cl KRG ERFMBEEME, SR
ML ZERTEGI Fm B, AR ER, GIB2 HEKRAH B H T X R4 &
HU8OL X GARMFGER 8. GIB2 FEK KA HEE Cl AR5 R U 1) 75 ol G5
GIB2 J:ARARAE N HA K. GIB2 J:[H 4wt 4%/ H: 4r 1 26 (Connexin 26, Cx26)
FEHE b A gE AL IR 12 . Cx26 B A2 P H: PY itk B A B3 1 PR I I 1) —
FRREARE B, T OR8N IR EL R R OE B AT (T R, SR Cx26 B 1 57 2 R I A 25 1
[F13E, AT Corti 2% Py 4 Hh 23 1 S 2 5 220051 GIB2 K] 2848 71 B (1) HE AR {1k
RPN IME LR B FRESA TAMEL, (5 GIB2 F7% H3 t H- Py 1M iE 4 24555 20
HRIIER . ClWE BFHW )1 B ETARTT 7%, BT e B A0 28 B 1F A
N, - AR e 2T 2 BRLPS AR R BRI T DA TR A PN S 1) R e
FRETTYNM, PRI, S8 AN & N KMt o] LU= A0 7. BRitk, GIB2
RA N HEFBELE CLARJEAH LB W ) 51880 .
3.2.2 SLC26A4 RFZIR S

YanlZ425E \Aiff 78 27 SLC26A4 848 i S xR SE N R B FH ML, R ERE
HYit# 2R, Wulss AW 5t fon SLC26A4 A8 B F1E Cl A JG 5 AEIE R 2848 41 AH L
BRI S ERAEE S, W SLC26A4 2748 BB 1E ARG I 5 18 B RUR v HAFE 4
Wo AT RER, SLC26A4 FERRAHEFH CAP FEARJG 1. 6. 12 N H 5xFHEA
MEERARITFE L, £H SLC26A4 FH R EFHE Cl ARJEH B 54T N
Re/1, HXTRRAAM LTS L. WAL R BN, SLC26A4 B[R AR B #HAE AR
BT RIAT W W P35 i 0 v T X HRZE, RS AT R0, SIR EXxJRRAAH L 2 S B4 it
TR, KRG CAP XAt Z R B A G2 E L. SLC26A4 FERRAZT] DL S 2L
Pendred £ & 1IE(PDS), . 53ELE SRR S LIRS M A H &S5 H LVAS MK
(DFNB4). PDS & DFNB4 & (R0 S0 4 ™ BAE B2 b B2 B B FEANGE:, H SR 3))
FHEATHENT /3 T REPA, KimP3I%E N RR 1 2 AT SLC26A4 F7A8 (1) FA 35 15 H A= i B 12
BRI 71, 1€ 3 ST tHILM R W /)T . 456 SLC26A4 FEPRIRAZH 3% CT wI LA

14
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RIL, LVAS B# 5 62.5%, £HTEHBUE U B2 /il GEA R0 S a2
AHF T SLC26A4 FER AL B EAJG 1 4N CAP SXF A % 7l ge 5 B 5 AR HT
HA—E MW7 NAE 716 <. CharlotteB415: A\fff 72 {7~ SLC26A4 X+ ¢.706C>G
(p.1 u236val) KA FEE = A S R M H 2R W B, XM 98 5500 a3 R Ja R 8
S . BT AR AL T SLC26AA B i fplise b, X T [A —JERIAS R S RAS & 5 2
s Cl B EARERIL, FTEY KEAERANT . KB —5, ME CIRE
BE VTS A AE K, SLC26A4 JER AR i SXT A L2 A 2 57, w7 2t — 2Dt
Fo
3.2.3 12SIRNA RFHR 7

FRR 2215 \ 06t 192451 N T B A J5 5535 47 W 5 5 U84 838 (Meaningful Auditory
Integration Scale ,MAIS ). CAP X SIR/JG & BLZE ki A 12SrIRNAKE [K 5 AR 2H 5 A A H 2 [A]
RABNTGI 25 . AHTFURIL2SIRNAZ IR B H HEARFL. 6. 12 KT H
MWT . SIR X CAPYEy Fifi A5 i S} (] () 18 K35 B R 42 iy, 10 A — B B 9 12SrRNAJE K]
RAHEH G RMAMLKRASTEE N, X5 AR R —3%. JiI12SIRNAK:
R AR 2H 8 3% CIR J5 S AT . 12SIRNATE Kt B3tk s vh, S EME k8
U N R B R IBAL, S TAZE AR LG, 2R R S AN o A A TR 2 11
ML Ak, DRI 12SIRNARE I\ A 2 8 S HE 7 2 1) 32 B8 ) 7 55 %), 1555A>GAll
1494C>TRAN: T2 KR 12SIRNAE FE RSP 1, BB R AN G < FEH
IRFIRTREA PN ATP =5 TR, RN &7 KM, 3 BRI T RE A 40P £ 51
HITD, WA SEERIAW HFRE, T 12SIRNARIS H R K, HEAER D, 35
MEF— PR B HCIRN G FIERENE, ERENEEZMEARE.
324 MBAAREHRSH

XFHEZH 5 GIB2 K SLC26 A4 R RAFAM LLCIAR G R R 2, " Re 5 BER R A
X, HEHRREZ, WEHMAMURIRT Hig, A TgeSrsatimar, 8
5 BUE R AR A R EcE B AR LR B R R K R B, i o) By A
WXPHZThEE S5 A 9% FIRAHIF FERTINAL s 6T T L 28 B A 1 S0 467 50110 5 A 22 Lz,
DRl L AT BEAFTE AR B AS I R i HA IR [RI 548 . 34k, 5 A 110 3 8] 225 B B0 B 22 4
b, JCBH R SR SE R 1) H i v R A ) IR e pp & T AR 2 n AR 1, T e A2 T
X IR o 5 GIB2 K SLC26AAFE R R AT LLCIR G RUR E RN . ERBER
FHERNTAE, FraCHENER)LEAIT T SEEEIIZ, FohTScEn ).

AHEFANS: AHRMANEER S, TS H B IR I B R,
B — e REME. AW EEAT M. CAP-11. SIRVEAL 5 1% A G B3T3R4,
F BE TR LRSI T v 8 L vz i L AT R Lh s . SRR RS CIR JE I B
BIRR, AEFFe DU 8 PER T AR L, ZR LR (P<0.05) , i
AT DAFIEBR AR TR 20 45 R RE I o ) AP AR AR SO it IS [RIEAT 20 41, 0 dir i
HARGL. 6+ 127 FAT NI . CAP. SIRVE N R ILALIA] 2 2% A Gt = X (P
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<0.05) , AT LAHERR ™ b A5 AN AR T AE R, PRI SRR 245 R B — €
HERATE . SRIMTASHE FEBAFAEAN R AL, ARJF BEREVIN B, REEENSERE
ZRIFBEREL ZUPIROL B S IAEL. MARRBSEHCE R . B, WoR
BERAWIIC, BRWAEANFR AR AT E OB, K. 20087,
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ik

1. HrEsh XN THBRE N B3 GIB2JE K AR (A R e e, o WAL AA
235delC, H iR N35delG, ZHTiaihX N THIRME N EE I 2 E LR —.

2. SLC26AAKER AL Kk GIB2FE H R B HAECI R R I RIFHITG, Xn[ReS
FERIBYAOC, PRI R AR AT BRI U e A
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LRIk

AR EEERS ATEIREAN

2L HBR Pl R WA e G g, 2 B It 2 R R AR K
s . HANRERATRIERSLLLR, oandE 7T = FRE. A EZH 14
B, JERDRTRS I A I DR W R IR i R A A A5 i 4 2R A D% 1) B B0 R R 4
o IXEL H R R oG 1 22 JE R RAR 0] DU S B0 H ) S R PENT Jidik,  FF HoehxLe
T MHEFEAEHERLIEW . HT X FERERRRI, 23 7 AT B2 0w AL
PIRNINIR, BRI 22 1 KA FH 25 DR I 32 AR SR it A7 226 (R s A A0 5 B2 . 7EIX
B, BATEBIA A SCEREE B T IR SEIE R P L, mgh T B i A i B R A
IR, iR B E R TE Aa T TARR S5
K. HE;, HEBRER; NTHIRE

tHiE PHR R AT RBRLA 4.66 1 NEAW kG, Hr 3400 5 A&k T 1AL
U W R RS AN, AR RHX . R A b LA SR A R
20 P A kiR N O on, FREIA 2780 30T J05kE, A ERRE
NEE 27 % B, Horp 7 S WrkR R LA 13.7 75, SFEHHA MRS L 2~3 7,
2008~2010 ¥ 56 R MEUT ) Ffis B 1) R A R R IR EA &S, 755l 1.99%.
2.15%- 2.19%bBl, f—TF L HARH A LR 20H -2 A H A LI ik, H
Hh 22 /b 50 I B 2 8 A% PR R IE R . SRS 2RI LL %, Bk H) 2019 4
8 H, CHIMAMEZESURILA 121 4 (https://hereditaryhearingloss.org/) B, H.r
GJB2. SLC26A4. 12SrRNA H £k K 54 fe T8 E s A PE H 2 i WL AR B R, 78
FE, CAXBEERERNGEERT T REIT, FAEEA 0%-41.5%8 %, 7ELHFE
M B R AT B R IR e H R R, A 10% B85 B i 12 W W #2001 A
#5 (Auditory neuropathy spectrum disorder, ANSD) [0, [X| A4 A Z %} ANSD 0%
X OTOF 5 SLC17A8 PN EERHEAT 70 b . I TSR ZE R RARAREA R R, I
EAFERIEIRG A B, #emRLE JLE SNHI P4l A B vh 22 0 2

LA R EZEEENFRITR

1.1 GJB2

GJB2(DFNB1)(Gap junction protein beta 2)& {7 T4t {4k 13q11-q12, 4K 4804bp,
Z 5N HARSHIAT . GIB2 R LEMIERE T Cx26, H 2 MMNET (45N
193bp F1 2141bp) Al 1L MW & FHM. B 2 MW SR A 45 4 23, IF
TEAN L 2 (BT R BB IEIE, 25 135+ DB 40 M 2 & 8Lz i DL 4847 By
Pk ELFELA AR T 1, GIB2 EER 5 EUH Ytk B Mk AR SR A AE T 04 EE, T 1996
EAE LRI SR S i ORI, 24 ik, GIB2 S SRR ) S AR TE tH S RN B
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HOR IR R, Hid 200 ZANEUR RN S A ikER4, ¢.35delG . b3
AR NSHL 538 B LI GIB2 B R A S, rp[E. HAR. HESRTEE
GJIB2 A s E T A ¢.235delCl628, B AEK GIB2 RABARANMH, 2 H % N &M
i E B2 ANFE R GIB2 i R R AR EUR SR AZ N 12.88% (1028/7984)1,
1.2 SLC26A4
Pendrin /& —Fl 1 SLC26A4 Z: Kt ) H BT, B2 110 % 140kda HIHE{L

AR AR, R — MRS R R A, R s e, o CE I,
HCO3~. HCO21, Pendrin f77E T AN[F (48 B ML, Wig e, AT S Py
BE, ReRl2 N EHAEDRR. fERE, XME TR A BT 36 AR T S A IR A
RS e, AL e @l 2, BT AN ER B TR E PR T4, Pendrin 182
S Y B S5 R 22, SLC26A4 FE (K 845 1] L S 8 Pendrin 2 DA H, MG
AR RRA R, SEREY 5K, PR ETERET RS W E Y5k DL 132k,
A SRR E S KB ZE MM, SLC26A4 FE K 1 AT f2 4% GIB2 JE[K 548 2 o i 7
EERAFG A EER S K WIRE .. BRI SLC26A4 FERI LUK, HIRARAL 5 A1
K A W A R A [X 22 3L, kB H Rk (2017 4E 2 H) B4 KL 527
FhoRAR KM, AUPEEE AR, Bk, FHAMBTRE AR S, ik —5% A REEEA
TR 72 R I SLC26A4 FE A IVST-2A>G 2845 56 H Rk F%F 11.52% (271/2352)
[26]
1.3 12SrRNA

Athed 90 AEAX, A H B B SR AN BT R AH — DL B B8 SR ) SR A 7 P IR
LRI 12SrRNA J:[K 1 1555A>G RAZ, & T THEs2 1555A>G RAZFE [ iX /L
MFIGEHERD, Rk 12SIRNA 58748 58 15 S AR A E T 135 2 A0 5B,
LR RARAFAE T BRI 4l SR A I Serh, I LR 22 BOAF A0 T Bl JiS 30 & L () B 4
WIERZERR TR S0, W HB4HRR T ge sz, B4R FFIET:, B BIK AN J13%
K1, 12SrRNA &K 1 1555A>G F874% f& W F45 2k kA6 1) 3 2 SRR Gs AL TR 2%
1555A>G i s SRAFHE 1T F N R IR RPUAE R UK, IR R R ok
WNEHL, B R EH B S g R Eng 5w\ iy ke, @ e e s
FE &R, 12SrRNA J2 [H N 46T mDNA 48 5 AV B 5T i 2 3, Hid
FLAEHLE 1555A>G Al 1494C>T 7 £i, A5 #E AR A7 mi i B 4% 961T>C. 1095T
>C. 961insC. 1291T>C %5, 7EAAMHuIE. AFRFEEHHE LI T 1555A>G KA FE
MR KPR A ENIEG A E, AN AR E H & N BTk
Bl 12Sr RNA FE[K i 1555A> G J845 4 H1 %y 2.830%1%%1,
1.4.0TOF

OTOF % [X(DFNB9)& — & 6 4> C2 X E H, &4 T 2p23.1, K/MA
90kb. OTOF H:[AIJE& 1999 4 1 Rl %5 72 I 51 e i G AR B PE 18 A% AE LR A A WT #0200 1)
FH, H4mhD otoferlin F, i IA T F-0 A HT RE B 4N J2 KB, Otoferlin 7
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Wr i EEAER, ST RN B4 i R S S AR S Ak A, M AT R
af, NEAMR Ca2+2 ik M EFFIME S, FHARAR W] LU A B 40 i i it A A
P 1B FTREA 1.4%-5%IM B R 8 4% (K AE 45 A fEVE HE 2 238 /7 7E OTOF JE[H A%
331, % HFiA1E(2018 4E 12 H), OTOF K i B4 4RiE 1 190 45487 5 B4,
Fedick!®1%5 \ K7R OTOF K RAF SWr & A 9%, 1E4E RPR N NFHE AR A
1.27%0, OTOF HIRAZ RN HIE R XA —8, £/, EFEAH AR 7
K 3N 50-60%, PHBEF G HI R A 869% 31, 1 [E Py EAK BRI A% T ) LB B & B
H OTOF ZE A A R iz i TN, 7308 41.2% (14/34) , 55% (4/73) [39,
41].
1.5.5LC17A8

SLC17A8 fii T DFNA25 [2E [ |, E4mht | #RB R iz H 3(VGLUT3),
DFENA25 2t 7PE. SR LR G B2 ek B2 . VGLUT3 H 12 M E
TR 589 NMEIERA . VGLUT A 3 FilEAY(VGLUTL. 2. 3), HHHH VGLUT3
1EN B RIEE . BN W A, 7R B TR R R A A
Al E A 2 R BT 38, SRR, VGLUTS [ B IR X Fh i 3 i s
FE)/NEF . fEEZ VGLUT3 SRR MIENL R, A 2R DR IE N B4 ) N
S WA IRET 0, (K, SLC17A8 JEK A& T3 VGLUT3 MRk s, #hims|i
Wr Al T REG T H, RICAER H DL GRG0 51 gLt o il . Rk g0
N FER B SLC17A8 K ¢.824C>A FRAZ 1] fig 55 73 W #1225 i 58 R (1) A0 AH %
%57 5 T RE AR S MR F i3k — B FE 927, Naril*U2s A A 5t 45 S 7R SLC17A8
AL B p.M206Nfs*4 848 1] BE A& 5 B0 40 2295 B B0 28 A8 1481, X6k SLC17A8 JE K 1T §i
AT RIS AL LR AR E B B B, [FIB mT LB B A8 SR A7 B AT P R i A, X
TRIRP ia HEA HERE X

2. B FREHERWATERARGHR T

N T H-@5#5 AN A (Cochlear implant, Cl) & H #6975 &Z MW E T J1 4k EEF
Bt ClLEEAREREIBERERRIAE T Z R, EARES PFEE. TR JIFIAR
JG FERF NN, SRy, RIS AR K EBUH R A JLEAE Cl e 82 MR BB R,
W RIMABAAERE ZE R, MR SENFER UG AT T R =R AL 508
PR B AR AT REMRRE T CI KRGS IERE ML R . BT AR 3R 2R RA [F 197
DAL, 2 BRUASE I o AR ) gl B A7 B, AR i B B AN [R), Rl AT C B Wy
BRI . GIB2 A BB AT TE I DR A 52 B0 A, 1 1 5 P B e oo 20715 4 B ol £
M. #Hig b, XEEH ClIERAEMTIE GIB2 M HEM, fE—mtad, #
GJIB2 H R RAFH 3% 5k GIB2 AR HEBFH ML CI RJ5HHE%A RILH I B AL H
Sl SR H AT F 2 A o, GIB2 X HEZEH T Cl 45 R 54E GIB2 X HEZ Mt
ITECES, MRS R BAEE S . SLC26A4 K Zwhd ¥y pendrin &5 1152 40 S BT A%
FREES, R IR BTN S . A AU R H R K] SLC26A4 HIRAE
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Al gE 2 JLE Cl A5 RIFTGEHE &M, OTOF 5 SLC17A8 3 K/ FH £F 5 fil jiy B2 1 Jis
b, S5IRWMEHER. RBIEE, RAESRmA RIITIEE, M AT EE S 2L
R8s, H AT B A s OTOF &K 5848 B 4T CILAE AR G RUR W H 2 =T

SLC17A8 FE R 4% i W fi 28955 & B B BUS BT 1) CI RJERCR, HAr s Eit— it
FEln,

3. EARE Cl BiAh#tTZh ORI 24

ERYUEE N 5H 7%0) CL B EHEARERRAE. H, BEREZRZEW Cl K5 E
MHEZFERFZ —. HETENKT CIHEANERE KRR KZ 2 GIB2. SLC26A4
12SrRNA =AM H ILEY 9 M A, TERFFT Cl 45 55 R A 2 8] AR S A
20.6%~55.0%H CI &2 FTHIAfA R0 LB £ 2L R R AR TR E K& Cl B #H UK R
DRI B98I ol A T HAE N A idb 4T T A4 BRI, R BT M 3
DRl S A A, AH X PR Hm el Ee s D O, R LR =+ L. BT o 2
b, FIEAEEXT CL IR LTS TE s T8 L. Fit CI B I THELINETF
GIRIER TR A, AT 2 RO, REER T H R R W EUR AR AT, dE
RIFHEE, o] DU RN 1 00 B 00 SR DR S FebLk), A H B R SR B by
PIMRSS . (HRFATHETZMERERLE, ME2HO0rkT ClEE AN, AlgEss—
SERI R, BInFE N m Rk, N LHIREARE I FRLESE . KEs T
FHIERRERER . 2Ot e, fRESDE S — b, REdE R T ARMER A
AR RRZE, G B A AE ST B AR AL o

4. BE

INE

Bt 70 1 AR HOR ) e AR A8 2 B 0w P B 3 2 R R B, A7 Bl IRt dgt
FAEHFRRR o XX SR DR R AT 58 IR I 1 FRATTHE 43 17K ~F X A BT e Al 2
fift. EENEHRMEEZEE, JFRFMEEMER RS AW EF2HELT, U
TR B FE RIZ W] DL B dt S A b AN & St I AR &, RIETIUS(E S, JFiR®
RIS E R SR, T AN F ARG A X B R ) R AR R APAE 22 57, RIMAT L SEAE %
M R EAT AR DR 3E R S AT 70 i AMELRT DL I PRAT ST SR 44, i HLadm] L
ST A1l DX 3 ey R ROV R AR R X BB RS W 4 R AT 0, YRR PR Al AN
R R LN B e, T FE Ak, I CI Hla () 2D AN BL.
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