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i OE: BE IO LE RS M P E I R RIS 8 S AE B R 1 26 (GJB2) AER SR A
31(GJB3) FH R . Fik  AMFIEI 2020 43 J—2021 4 3 JH:2897 1 150 403 vt 8L
FENTFFENS G, AT ; B[RS SRR 1Y 150 W 7 158 i JL2EVE %t IR A o 100 6 ok 4 I R 1 4 e
R4 DNA, GJB2 (GJB3 B: [ R 4wt X 3 45 Wil S B ( PCR) EA TN . XA P41 )L3E GIB2 Fi GJB3 BE[H
Rz 285 5 K AF o 4 LT BB R R O TRl A B RCE Rt et L EE Y GJB2 1 GJB3 B 3 R 58 A8 6 [ LR 98 A8 vf
RS BFRALENE GIB2 (GJB3 RSN, &R WA ILE GIB2 HF 5484k 50 4] (33.33% ) , HH
BUR AR 5 Fh(35insG 956G > A 176 — 191del16 235delC 257C > G) ,40 f§i 5 235delC FE A5 405, /5 1t 80. 00% ; 274
PEILF AR 3 F (796G > A 341A > G 427C > T) ;GJB3 FFH Z=AF I 6 il (538C—T 547G—A) ., X4 LE GIB2 3t
H ARt 3 4] (2.00% ) , FER BRI LB TR (956G > A 235delC) ; Z M FEH BB A PIFI (796 > A 3414 > G) ;
KA GIB3 HH AR, BFFE A ILEE 235delC 37523 10 255 T X FRAL (P <0. 05 ) s F 5T 2 L8 Hp o 3 Sl o 3 i
Hii5 % 59.33% (89/150) ; AN [A) 2 FE WUH S il 24 28 JLE GJB2 \GJB3 LN 5848 Za v il T B BRI A SR 80, 40
S R33.33% F1 7. 5% ; T A E B AR LEOW 98 AR O a3 A 2 TR R AR, AU B T R AR
JL(P ¥ <0.05) , W54 LEEACEE I GIB2 BRI 9 A8 A0 3% 17 19(5. 67% ) BE3% 25 (8. 33% ) 5 GJB3 KL%
AEALFE3 HI(1.00% ), B:3E 1 4](0.33% ) ; AEEEH R I B4l 5 BB G 48R LK GIB3 FEHRA , 4ik
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Clinical features and mutation analysis of GJ/B2 and GJB3 genes
in children with binaural sensorineural hearing loss

WANG Tuan, CAI Aijun, ZHANG Yunbo, WU Qiongfang, ZHANG Shejiang
( Department of Otolaryngology Head and Neck Surgery, the Third Hospital of Handan/Han Dan City Eye Hospital, Handan
056001 , China)

Abstract: Objective To explore and analyze the clinical characteristics of children with binaural sensory nerve
deafness and the mutations of Gap Junction Beta 2 protein GJB2 ( connexin 26, Cx26) and the Gap Junction protein Beta 3
(GJB3).Methods In this study, 150 children with binaural sensorineural hearing loss who were treated from March 2020
to March 2021 were selected as the research objects as an experimental group. And 150 children with normal hearing who
participated in the physical examination during the same period were selected as the control group. Genomic DNA was
extracted from leukocytes by kit method, and GJB2 and GJB3 genes in the coding region were detected by polymerase chain
reaction (PCR). The results of GJB2 and GJB3 gene detection in the two groups were analyzed. It was analyzed for the

mutation rates and mutation sites of GJB2 and GJB3 deafness genes in children with different degrees of binaural
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sensorineural deafness. The mutations of GJB2 and GJB3 were observed in parents of deafness children in the study group.
Results In the study group, 50 children (33.33% ) had GJB2 gene mutation. There were 5 pathogenic mutations in GJB2
gene(35insG,95G > A ,176 — 191del16,235delC ,257C > G). There were 40 cases related to 235delC mutation, accounting
for 80.00% . There were 3 kinds of polymorphic gene changes(79G >A,341A > G,427C > T). There were 6 cases of GJB3
gene mutation(538C—T,547G—A). A total of 3 children in the control group had GJB2 gene mutations(2.00% ) including
two pathogenic mutations(95G > A,235delC) and two polymorphic gene changes(79G >A,341A > G), but not in GJB3
gene. The mutation rate of 235delC in children in the study group was significantly higher than that in the control group
(P<0.05). The children with moderate to severe binaural sensorineural hearing loss were accounted for 59.33% (89/
150). The mutation rates of GJB2 and GJB3 deafness genes in children with different degrees of binaural sensorineural
hearing loss were significantly higher, which were 33.33% and 7. 5% respectively. The number of pathogenic mutation
sites in the severe and critical children was significantly higher than that in the mild-to-moderate children. The number of
cases of polymorphism change in severe and critical children was lower than that in the mild-to-moderate group (all P <
0.05). In the study group, GJB2 gene mutation was found in 17 fathers (5.67% ) and in 25 mothers (8.33% ). There
were 3 fathers (1.00% ) and 1 mother (0.33% ) with GJB3 gene mutation, neither of the parents had detected 2
homozygous mutations, coincident hybrid mutations and GJB3 gene mutations. Conclusions At present, there is no
clinically effective means to prevent and diagnose binaural sensorineural hearing loss. GJB2 and GJB3 gene mutation

detection can be used as a method of prenatal diagnosis for the mother, so as to prevent the next generation and help

effectively diagnose the occurrence of deafness rate with early prevention and reduction of morbidity.

Keywords : Binaural sensory nerve deafness; GJB2 gene; GJB3 gene; Gene mutation; Gene detection
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104 {5 XEBPE 2% D05 133 91, BRI 17 1.
SR 12 5 AR 150 0 16 3 0 LB A %t
BRAL, AL 91 (), % 59 9 I E T A H 3 4,
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1.2 W55k

W S A - COFRS SpAs < i PR _Eo8 HI i 75
SHUI F B G 3 ARy S | [RDRS B  UL
S5 (TRTAR S ST ) R G4 oy R 3k s @R 75 & 45
R o HoE R Rem | i, U WA A1 v - g, H- 0 2
REIE R (HIFARE S Bt 5 T 00 o 5 FR 7 R SR
S U0 B H 8 AT BEAE TR S , T B ok HA A A 45
FREEEHIWTIR L L E

KA TH AN IK MAEAS R LI 5%
A TRRAT BRI A 7 1 1) 6 2 BB L VR 1 400 i
[KI#H DNA, R FHE & 4% 52 b ( polymerase chain re-
action, PCR) ¥} GJB2 .GJB3 JEHZwi%IX . #3458 L
Ji 5 18] 50 pL iR R HIA 100 ng FEFI4] DNA,
A G U A 10 4% 22 v (&5 15 mmol/LL
MgCl,)5 pL, ZJEfEH] S pl 10 f5 5 A% 1 =R
H2.5 pL YRR 2 wmol/L /) BT lES14, H
A 1 wL DNA G, PCR KT #E FR AL
(£ ABL A=W o8 w)) #0470 R ARAFIRE T
94 CHMF 5 min, Fl5 FRECE 30 s, 58 U5 1 H &
T 58 CAMTIE 30 s, o ¥ HE T 72 C &AM
T30 s, Hxd HEAT 30 RPEFR B, 5 f H T
72 CHEAMT HHRNS ming, 14T 4 CF
IRTE . M4 pL PCR P4, 2R 1% BRNRWEEEMR
L VKA, 754 3G i BO K 944 bp, GJB2 .GJB3 il
FP 45 R e DNAstar 800 F5E . 41 :GIB2 I
514 5° -AGAGAATGGAGAGTGAGGCTACC-3 , |
514 57 -CCAGGCATGGACAGAGGGAT-3" ; GJB3
EWH 514 5° -TCGTGGGTCGTGTCTTGTGTTGC-3 ",
T4 5 -GCAGGGTCCGAGGTATTC-3”
1.3 WMEHEIR

OWEL W4 LI GJB2, GJB3 FE R I 45 2 ;
QMEI 5T 20 8 LH-Z AR @A 58 LA [ 2
JEF B L GIB2  GJB3 JE[H 5848 FAG M 1 Il Je 58 7%
B E DL @SR IFE AL LXK GIB2 \GIB3 J: X
AR L
1.4 Siteeink

B AT I B N R PR £ SPSS
24. 0 BAF AT G0 Hr R T AR B A T IR S
7225 VER 3, A 43 b (% ) RoRTHESE R, R
Flx* K, P <0.05 Ry 5 B G2 X

2 HR

2.1 PR LTE L PR RGN 45 R

WL L AEAE 5 B GIB2 LR B0 R 742,
Ay 5h 235delC 35insG 176-191dell6 257C > G 95G
>A, Hip GJB2 3 g8 A8 3t 50 i, 5 33. 33%
(50/150) ,40 |55 235delC 225 #1255 #EAF GIB2
FED 578 fBE B 80. 00% 5 22 785 7k 2 A el A8
3 F, 395 i (796 > A 341A > G 427C >T) ., GJB3
FE AL 5 fi], 5 E 3.33% (5/150) , 4345 538C
—T Fll 547G—A, X} 150 i) )L & B GJB2 FE
R8T 3 i, i 2.00% (3/150) , A= B 58722
B, 500k 956G > A 1 235delC 35 Ry 25 578
R ZAVERE RN SRR MR, B 796 > A Fil 3414 >
G, KK GJB3 FENFA , W4l L 235delC 5
Ap b R XA (P <0.05) , L3k 1,

F1 FEREEAERTREE (&)

AR (ffj?(l))(?ﬁ?g) RASH X P
GJB2

35delG 1 0 oo AE 1.003 0.317
35sinG 1 0 o g s 1.003 0.317
95G>A 2 1 oA 0.337  0.562
176 - 191dell6 6 0 HwRAE  6.122 0.013
235delC 40 2 KA 39.978 <0.001
341A>G 53 64 LMW 1,695 0.193
427C>T 1 0 LA 1,003 0.317
756G > A 41 73 ZASMENUE 14,488 <0.001
GJB3

538C—T 2 0 A 2,013 0.156
547G—A 3 0 HoRAs  3.030  0.082

TE:GJB2 (SEBRIEHRH 11 26) s GJB3 (SEBEH A 31) . T
[,

2.2 WA )LEHER TR ALR

XHAIFGE LT A FBLagEA T 40 355 1000 W s 2 14 il
TR KA KRS WHO W 0B 2 Gebr e Rl 23
o 25 3R e B B (26 ~ 40 dBHL) 25 f3i] | o JiE
(41 ~60 dBHL) 36 fi| . T i (61 ~ 90 dBHL)49 i,
W E#E (=90 dBHL)40 4],
2.3 WARAANFREEZEIL GIB2 .GJB3 HEH 57
By Rl

W52 150 ] L, #% 8 L GJB2 .GJB3
B R 5 A S 3R A g, o L4 33, 33 %
M7.5% , 032,

.54 -



ER A LE OIS M AR I RS 5 % GIB2 55 GIB3 SRR AZ M

R2 WIRHAAFREZREIL GIB2.GB3

FEHE AR [ H(% ) ]

Hame 1% GJB2 [A% GJB3 A%
E=3Es 25 12(48.00) 1(4.00)
g 36 11(30.56) 1(2.78)
o 49 14(28.57) 1(2.04)
&S 40 13(32.50) 3(7.50)

2.4 BRCHARREZZRIL GIB2 GJB3 HHRAL
(LR O

R 1 T 2 B0 R A R TR
R, 2 S MR IR TR A (P 3 <
0.05), W33,

*3 PRHARFEBRELEEIL GIB2.GIB3

FER AN 0L [H1(% ) ]

AL IR (nﬁfs) (:F:%ﬁ) (ii) (?;%fo;)
GJB2

35delG 1 0(0.00) 1(100.00) 0(0.00) 0(0.00)
355inG 1 0(0.00) 0(0.00)  1(100.00) 0(0.00)
956> A 2 0(0.00) 0(0.00)  1(50.00) 1(50.00)
1760191dell6 6  1(16.67) 1(16.67) 1(16.67) 3(50.00)
235delC 40 10(25.00) 7(17.50)  12(30.00) 11(27.50)
34IA>G 53 9(16.98) 17(32.08) 22(41.51) 5(9.43)
£27C>T 1 0(0.00) 0(0.00)  0(0.00) 1(100.00)
756> A 41 5(12.20) 10(24.39) 10(24.39) 16(39.02)
GJB3

538C—T 2 0(0.00) 0(0.00)  1(50.00) 1(50.00)
54764 0(0.00) 0(0.00)  1(33.33) 2(66.67)
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AR A I 38 58 7F ] GIB3 5878, 5% Ye e IR ok
BLGHAF, W3 4,
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T Kol i‘ff’}ﬁ /éj'ﬂ‘%?é@ %\%ﬂ%f”ﬁ
SR BRE MOGRBR AUR BSR
GJB2  35delG - - - - - _
235delC 13 25 - - - -
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35sinG - - - - — -
GJB3  538C—T 2 1 - - - -
547G—A 1 - - - - -

3 itig
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