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[(FWE] B& X HRASHIXIELE A AL EE# (NSHL) B3 347 GIB2 Al SLC26A4 F KA I 1
SIHE, TR AR i X H B R PN ) B A AN, T NSHL B3 N i A 2 Wi Fa R (BRI Ak i . 73k
W) 7R84 X, NSHL S AN IFEAS 100 107, {5 FHER G i ) (PCR) - i sXHE AL A KA
A IFEA DNA 1 GIB2., SLC26A4 JEAIY 14 FhoEAs  IEXT A S #7501, &6%  7F 100 {4 NSHL 8%
P Y 34 0 2R BE PR 298, S8 ARG S 34.00% (34/100), Hirh GIB2 R 2875 iy 3 34 44i] , 46 5k
34.00%, HorF FH R ¢.109 G>A 2878, (5 91.17% (31/34) ; SLC26A4 FEH 525354 3 2 ], 46 %l 2.00%
34 |5 ARG A PRl A 28 AE 11 4], LR G 5848 23 fhi], Z AL R B84 2 4, 8518 T AR
X NSHL H# EEHEHURIE N GIB2, Hirf L ¢.109G>A 2878 M fch W, 46 11 s T EUK . iZHF5E
Szt X HEZR A I IS T NG T R LSRR
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[Abstract] Objective To test and analyze GJB2 and SLC26A4 genes in patients with non-syndromic
hearing loss (NSHL) in some regions of Guangdong Province, and to understand the main mutation hotspots of
deafness genes in Guangdong Province, so as to standardize gene screening for NSHL and provide theoretical
basis for diagnosis and treatment. Methods A total of 100 peripheral blood samples from NSHL patients in
Guangdong Province were collected and 14 mutations of GIB2 and SLC26A4 genes were detected by polymerase
chain reaction (PCR)-flow cytometry and the mutation sites were analyzed. Results A total of 34 cases of
deafness gene mutation were detected in 100 cases of NSHL patients, and the mutation detectable rate was 34.00%
(34/100). There were 34 cases of GJB2 gene mutation carriers, the detectable rate was 34.00% (34/100), mainly
¢.109G > A mutation, accounting for 91.17% (31/34). There were two carriers of SLC26A4 gene mutation, the
detectable rate was 2.00%. Among the 34 cases of mutation carriers, 11 cases were homozygous, 23 cases were
monozygous, and 2 cases were polygenic complex. Conclusions The main pathogenic gene of NSHL patients
in Guangdong Province is GJB2, among which ¢.109G > A mutation is the most common, and the detectable rate is
higher than the national level. This study provides theoretical basis for genetic diagnosis, prevention and treatment of
deafness in this region.
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e R R AR5 P AN A28 B D BE R A A0 S
43 MEEEMEYE T (syndromic hearing loss, SHI) Al
AEZE A 1iE 1 B2 (non-syndromic hearing loss, NSHI),
Hop NSHI (5 60% ~70% ' A i 44 07 20 ] B
F0] o N Y AR B AL (2915 80% )., F e ik
WAL (L4905 15%), bR AR BE R it il (45
19 ) 8% X BESAL (5 2% ~5%) .

UEAEK, il AR R AR B i 2 DL KAy 14
YIEE R st ny R R, NRE ke T 50 £
A HAEPETF B I 52 A T 100 24 NSHL Hi 3
DR A5, o (L] P R DR ) 2 T T e BT 26 1
P E KA 7 NSHI B M EOR 2 9 JLAS IR 98 22 5 |
H1 Horb GIB2 AT SLC26A4 FL A S 58k NSHI 4
ARFRPER AL B FEHORIE , SLC26A4 JEH 5848
LT GIB2 HEP 7 H RN 2 A6 7 ORI
N2 R R BB I e R I, 45 7
AT KR35, DI AE 2805 15 08 JE8 gl S A5 A
A AR IOE T AR A T UK 100 4]
NSHI & BIE R TERE, IR 2R A Wl 5% I N (poly-
merase chain reaction, PCR )-2¢ 64538 & 46 GIB2
F1 SLC26A4 JE[H 1) 14 A5 AB 7 1, o iz M IX e
BRI R TRATIE O, st (G P H B B A TR f A
PSR s, SRS RS R o
1 #MFFE
1.1 BFgERtd e 20224F 5 H—20234F 4 A fEA
Bt H- SRR i2 RS i S B R E b, & R
R RKEREA | W 2 KOG A KA 12 O NSHI
1) 100 B FAE TN S: . Horh B 39 i), Lotk
61 il ; A% 8 ~ 87 %, F-1(50.19+19.45) %

L11 AR O BEETIN KMIX, F5
FFEITTT . il BRI ; @ B A AT A
XA T P9 2 ) 7

112 HEBRARME  SHI S At ARt K Ah 84 B
HORREE SN EEES

113 {RH% ARBRRAT A EES B 2R bR e, 2
AP B= 2F A0 PR D1 2 A It (L < 2023-102), i
ARSI ARG 2 A7 R % G2 B R E R R

1.2 AR SR AT A B R R P B &
RN SE A R A B FTHR LA DNA $2 B
& GIER4S . B 20150062 5 ), 7 H#{Y #%
k1 ABI Proflex 1 5 PCRAX (SEE N HAEYI RGN H]),
¢ ] Luminex MagPix 2 JJHE & 77 & FZE ARSI AL (5
Luminex 23 7)) #E4 RG34 4528

1.3 WrJpzEiz W SR AR BRI vk A P22
Bl BRI 328wl $2 LA ECLISPE W o i 1375 & 7
DURASOR £ 5 e B 2 DR 2 N EA T W AR A B
EPIEF-RM, P BARE., PR 5 45 T 0 2 B ik
S, HHR 211 WK /s, X IR ECH 1024 1K,
SE ISR EE S 90 dBnHL BYIC 2k, L vcfass
BIERIZ AR T I, V3t 5 DLV IR0 BEAE N
2 ~ 4 kHz Wr 15 %4845, V IO BI{E < 30 dBnHL
NIEF W S5 AR IR R S GebnaE
B PV ROV BIE R 31 ~ 50 dBnHL ; 1 .
51 ~70 dBnHL ; FJE# : 71 ~ 90 dBnHL ; B L .
=91 dBnHL.

14 SeARER A X BELIETE /K A A8 1 B AT
64 HEBE CT ~FH 12 Wbt K 532537 i Sennaroglu
AR UE, 3 R Bl K AT K K e K A
ZEAE (large vestibular aqueduct syndrome, LVAS ), H
s PRI B N B S5H E

1.5 HFREPRI R R 2 mL AMEI (LS
T &P 2R (ethylenediamine tetra-acetic acid, EDTA )
Pt ), AL R BT & F2H DNA . W H PCR Y
X GIB2 JH (4345 508_511dup . 299_300del , 35delG .
109 G>A ., 176_191del , 235delC {37 /5 ) Fl SLC26A4 F
R (f4% 754T>C . IVS7T-2A>G . 1174A>T . 1229C>T.
1692dup . 1975G>C ., 2086C>T. 2168A >G i ) K
14 5 WA sH- AT 3G R 1 74 5 100 &
TR FEA T %2, il ] 22 DI RE A PR A B AS DAY S
AR AT R B A5 WSS, AR R P AR PR R AR
HIIREAZ 5 (normal/mutation, N/M ) [ i B % A6 0 45
RHATHIEL,

1.6 St R SPSS 26.0 44X 5k k4T
GEit oA, WAL FLAR T x 2 A, ISR n<40, R
JH Fisher KWk . P<0.05 H2ERAGH#E X,
2 #£R

2.1 Wi h2ek e 258 49 BRI RS i 2=
R R e MR ST T B 28 1], BRI
TR 21 . WL 1.

22 HZIFAMLER 100 6] NSHL £ & A8
34 B H B IR 5AR , 5848 K H %k 34.00% (34/100),
AP SE R Al A 5848 11 ], BRI 4 5 9878 23 ],
LI A5 2 . RUMIT 3T R 2H 56 PR 58728
PERS 2 51.78% (29/56 ), BN F1F Fe4H B
HRN 11.36%(5/44), Wi 22 R A G X ( x *=
17.91, P=0.00).
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%1 100 %I NSHL £2EZR HFHEEHZHE

HEHI B (1) di k(%)
WUEES R b o AR 2 2.00
CELX e 2 12 12.00
WCE R o i 2 8 8.00
CECT BRI 4 18 18.00
—HREER, -H R 2 2.00
—HEER, —Hrh S 2 2.00
—Hh R, —HRE R 12 12.00
A CBUmwT 41 FRE) 56 56.00

HEHI % () He B (%)
LRER i e 12 12.00
L MENC ) 10 10.00
FH 9 9.00
PAHAR R 13 13.00
Ak CRMT SRR ) 44 44.00

A5 (SR BRSNS E R ). K3 ClinVar 5098 2
R PE S AR DL IR 1, B2 08 288 5 SR B0 b
A, diFH SWISS-MODLE 535 4 T 28 A5 37 i A5
UL 2 ~ 3,

#x3 NSHL 2EZZEEHEESRTREMNXER
GIB2 A ¢.109 G > A o7& (i)

V%
bR a5 RA FBRAE
XU 9 6
LA 1 15
i 10 21

{E : NSHL JyARZE GV H- 2

&4 NSHL BEBMERNEREESRELBPNXER

1 NSHL AAEZE S HEPE 2

ABEGERE H GIB2 Jk R 58 A HEA17 35 34 3], K
R 34.00% (34/100 ), RURIT 3 T BELH FHAEAS H 25
h 51.78% (29/56 ), BN W 7 T e 2 BH P A6 1 256 R
11.36% (5/44), 2R GG E L (x*=1791, P=
0.00), HH BRI Al G5 11 1], R e 58 7E
23 ], AR EE N 109 G>A, H N 91.17%
(31/34), HK A ¢.235delC 27, fi LN 8.829%(3/34),
Hor 1 154 e.235delC 255848, fa i SLC26A4 J
PRl 28 A5 #5417 35 2 1, A 2R R 2.00% (2/100), £
c.IVS7-2A>G 1 ¢.1229C >T Z2748 4 1 5], ¥k XU
Wi h R, HAIF GIB2 878, ZIL N A R4 K
9 2.00%., BRI 5EAR (R VB L LR 2.

%X 2 NSHL EEERRTAAMNKHER

Sl A B AR PN i & i
w g n RES Gy
GIB2 ¢.109 G>A 10(27.77)  21(58.33) 31( 86.11)
¢.235 del C 1( 2.78) 2( 555) 3( 833)
SLC26A4 1229C>T 1278 1 2.78)
IVS7-2A>G 1(278) 1( 278)
At 11(30.55) 25(69.44) 36(100.00)

E : NSHL NARGESAEEH-2 5 23 ARG

23 GIB2 K c.109 G>A i 5 087 GIB2 A
1 ¢.109G > A {3 i S B TEA ST b RS H R B
Hh 59878 21 ], 259878 10 ], /B35 52 R AL
H SRR TG 75 L (P=0.576), W,
3. FBMEWT Sy BT AR S SR A OC AR
W3R 4. e.109G>A {7 S 2l o242 F Db | i H
BRE RO RBHEVREHZE R,

GIB2 JEH 1 ¢.109 G>A (p.Val37Ile ) {1 f5 575
S SR BRI 37 LB K 58

RN HE GIB2 HEMH ¢.109 G>A fii s (f41])
% “it RARE
B I 1
Y 3 2
Tz 4 6
Lxill s 1 12
ait 8 21

TE : NSHL RARLE A EPEH 2

NM_004004.6(GJB2):c.109G>A (p.Val37lle)

Interpretation: Pathogenic

Review status: vt reviewed by expert panel [[IERINHADIINIISE
Submissions: 46

First in ClinVar: Dec 3, 2013

Most recent Submission: Mar 11,2023

Last evaluated: Jun 24,2019

Accession: VCV000017023.86
Variation ID: 17023
Description: single nucleotide variant
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3 Tt

AL TR R IR IR W WA s A, g At
LR Bl g o (A S A A R B, BT S A it
S M R T FE 52 i ORI RE o B 8 3 TR A 26
A5 3 AR RN A s BMAFEE RS, B
AR R et A He B SRR . FEFR I A s AL
HEERE T, 41 355% 5 GIB2 5 SLC26A4 H& [
AR ARWFSEE X AR A H X, NSHI
A GIB2 K SLC26A4 & [K 58 A5 N7y 45 4347
T iz X B R BE PR 1 28 AR A, AT K Bl 29 2
TARR ML

GIB2 PR 58 78 i i i WL Y B 22 i A, NSHI &
HHEAT R I 28% , H LI A8 B AL HE 235delC
176-191dell , 167delT . 35delG 257 &5 ') GIB2 LA
F 2R H 26 (connexin26, Cx26),1Z4E
F IS RIIE G5 & U RS B 3% 2, 2 B py 4
BT B2 B A, T AR R 9 R R KT LA
GIB2 HL[H 275 n] S5 Cx26 5 1 I P ISh AEBIE , 52
M 240 [R5 545 32, el 40 B8 7 I PR AR, S8
BAEWT 3R AT GIB2 RS R Ky
34.00%, = T4 GIB2 BMEUR R (12.88%)" ',
EW ST 54T OB AR HUX NSHI B2
(1) GIB2 JLHI AR #EAT RN 9.47% , X AT REJ& T A
IFFE R ) 28 A8 (v AR AR 2, PRI in T 46 1 %
AHFFE AT AL B GIB2 Jk PRI 28 A8 v a5 F %2, {H 100 5]
BE T HKH ¢.235delC F1 ¢.109G > A Pifhzeas , mf
RESE N ARIEIE 1) R B 3/, P B ARG S A
B, AR BE TR R, 7T 58538 & R H &4
Ko ARWFFTH GIB2 FEH ¢.235delC A7 5 A AR K H
N 3.00%, 5 FE2E RS 5. GIB2 FH KA
PR BB 2 kA T4 LI, WA 5 AR i
/R EIL 8 %, GIB2 HE[H ¢.235delC i S 4l 4
SRAFPEAT R B T . — AN
k1 GIB2 JEH ¢.235delC 13 5 F 24 5 2 AR REE0 , 15
ARBFR T 1B 35 2 BEHET ¢.235delC o7 5 Lk
BOEAE B R I 3 R [, SR BT
—3L, ¢.235delC i f BAR 5 S AR HEAT AR RT R AT
B/ AT SRk

GIB2 3 ¢.109 G>A (p.Val37lle) ZE4E J&:—Ff
5 SCAR B AT B S R e A AR R (A TR
AR SR ). %A FEAE TR E A R A
R (8% ~ 12%), AW 5T 1 NSHI i85 B4 3
34.00% (34/100), 1 = T AH#EHE A 3, o Kk

RPN UE A S H S EREE
HEM AL HEEETITIEA, Y 109 G>A
(p.Val37lle) i S ali 5l o 5 R 50— 4G
Hows 57 RN AE RS, ol SR B & A4, Li
VRS 2 100 G> A i 2l A sk e 4 s i)
SR R )R B, TR AR K
HEAFPEINEE , 3 AT RE At TR S 282888 T i A
RABEH R S8 HEMEE ., A5 ClinVar $E %,
W e 2 A8 8 R BURPE SR AR, i SWISS-MODLE
BT P T 58 AR 57 S ASERY, W] DU HY SR A S AR R
S EUREE A [ 25408 & B AR R, X T RE R BUE H R Y)
RE M As , AT 51 S — RARAE . ASHF5T H NSHI
BE Y 109 G>A i 5 S AR AT FH 5, RIS
R A8 Al RE S AR IR T ) R IR RS R 2

SLC26A4 5 K& 7E 3 E 56 — 5 & 1Y A8 5%
M, A 14.5% B E R B E BRI R A,
SLC26A4 LKA 21 AN40 8 ¥, BB Zw i %5 5 25
(Pendrin £5 ), 5 & ) Pendrin 85 H K L 1E % &
PAZTNRE , S ECH P Ik LB IREE e A, i Sk
H# . SLC26A4 FE[H 2877 ] 33 LVAS. NSHI Fl%%
RAEFE AL HUR IR b 25 A AE 2 ASHIFSE SLC26A4
FER ARy 2.00% , 1K F 4K K-, ol RE A&
TR H X SLC26A4 FE PR 98 712 #5417 AR IR Bl bR A4S =
S EAEAS 2, SLC26A4 BN T 7E TR
Ji B PR UL 28 AR AU, ¢ IVST-2A>G A2 LY
c.1229C>T FEA5 4 1451, 25 2k UMW g T B i, H
I GIB2 748, LR A 55877 . Bildr CT iy,
WA BT 5 Y TC R KA P, (R PR 5 A= R T
Wi R8O ST, T I IR T SRR , AN HEA TR K
TGl R Te Al RHLAE, LU E 1 A8 4k 3 30 1 &
R

AHFFE Al FH A PCR- 3 2SI AR SR
BRTF BRI F AR, & — BT i3S F I IR 1 =
Wi AR L ORI R 7R
T B4 () Atk L B = SAR IR E T T 4esc e
P ARSI 25 SR A R TR S s i R D A
SR AR A B R — R R g, — kM A
ARSI 5 S0 TR T8 B, SRR A48 e RS e ]
4 ZEig

L B, TR AT He IX NSHI fE 2 32 51
oS GIB2, FE R IREAENL R 109 G>A,
HL X F I S A XA 22 5. EIRIR T
Vi o7 R T 38 5 RGN, W g DR, 05
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