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 E: BB Sz IR A ELR A E BV H 22 (non-syndromic hearing loss, NSHL) i35 % UL H-
FHEK GIB2 1 GIB3 (A it , TR HAF FIATI L. ik SRE 2010 45 1 H ~2013 4 12 A KBE 1121
KB 118 ik B B AELR A A R S i e e -2 8 LA 236 I RGEAME I, 32 B DNA )i 1 RAT ik 4 R % GIB2 .
GIB3 4Rt X Ik 7 N5 AR 5, 41 4E GIB2(35delG . 167del T 176 — 191del16 ,235delC 299 — 300delAT) , GJB3 (538C
—T 547G—A) AT, [FIBF 455 B m & 4 Wikl T s nillial BBk CT Ak fil MRI fufr . 465 118 #il8 L
22 WEAE B A E 5 984, i 18, 64% , Hovh 235delC 4li 4 58 2% 8 4], 235delC P Z 4 9745 6 4], 235delC/299 —
300del AT & 4 225 2€7% 8 ;299 - 300del AT JLali5 A%, KA GIB3 JEHZEAE . 236 fi X% GIB2 JE[H %67% 38
#1516 10% , o G 235delC 445878 ,235delC B2 5845 A0 2 10 4] BE3E 20 fi],299 — 300del AT B4 A 2845 AL
3£ 8 151],299 —300del AT Jo&li 4237, G 235delC/299 —300del AT & 4 24 5748 A il GIB3 RLH%4r, &t =
A8 BB 53l DX AR B R B AR T 2 iR L GIB2 S878 28 K SR T X 5 ] PN R 40 R G HE AR — 3, 235 del C 2 oA 2%
W ZEATE X, HAK O 299 - 300del AT, 7E LAGERE Ry B o7 1) B2 SR IR i 2 oy, J A ZE IR 98748 J8 L, X g A B 28 /0
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Mutation analysis of GJB2 and GJB3 genes in patients with
non-syndromic sensorineural hearing loss in Yunnan Province

Ma Jing, LIN Ken, MAO Zhi-yong, LI Zheng-cai, ZHAO Li-ping, ZHANG Tie-song
( Department of Otolaryngology-Head and Neck Surgery, Children’ s Hospital of Kunming City, Children’ s Hospital Affilia-
ted to Kunming Medical University, Kunming 650118, China)

Abstract: Objective To analyze mutation features of common deafness genes GJB2 and GJB3 in patients with
severe to profound non-syndromic sensorineural hearing loss in some areas of Yunnan Province. Methods 118 children
with severe and profound non-syndromic sensorineural hearing loss sporadically identified in otological clinics and their
parents (n =236) were included in this study. Their peripheral blood specimens were collected and DNA templates were
extracted. MALDI-TOF-MS technology was used for detecting the seven mutation sites in coding region of GJB2 and GJB3,
including GJB2 (35delG, 167delT, 176-191del16, 235delC, 299-300delAT) , and GJB3 (538C—T, 547G—A). All of
them received otoacoustic emission( OAE) , auditory brainstem response( ABR) , temporal bone CT and MRI scan. Results

GJB2 gene mutations were confirmed in 22 of the 118 children (n =22, 18.64% ), including 235delC homozygous
mutation (n =8), 235delC single heterozygosity mutation (n =6) , 235delC/299-300del AT double heterozygosity mutation
(n=8). 299-300del AT homozygous mutation could not be detected. GJB3 mutation was not found. In the 236 parents,
GJB2 gene mutations were confirmed in 38 (16. 10% ) including 235delC single heterozygosity mutation( Fn =10, Mn =
20), 299-300del AT a single heterozygosity mutation (Fn =8). GJB3 gene mutation was not detected. Conclusions
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GJB2 mutation rate and mutant forms in children with severe and profound non-syndromic sensorineural deafness in Yunnan

are consistent with most of the domestic literature reports. 235delC is the main mutant form, followed by the 299-300del AT

mutation. Deafness genes screening based on family unit finds that gene mutations exist in at least one person of the spouse

whose child has gene mutations.
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Hh 7 B LT #ILEA 80 277, HE4ELL 3 TEIL
TR REFE I L AR EE AR ph AL TR R
R, 7EHZE AR o 70% 138 15 1 B 2% e 3
HZEIMAHEA H A e R, X R HZ IR BB H
2% (non-syndromic hearing loss, NSHL) , A< 3Gl i &
T3 3% AR X = 8RR B 2 5L R GIB2
(35delG ., 167delT 176 — 191dell6 ,235delC 299 —
300delAT) , GIB3 (538C—T 547G—A) 347 5825 for
SR, T A ARG S AR H A 2 TR AT
FHIE
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1.1 WF5EX4

SRAE2010 451 ~2013 4212 JFREEl 1i2HUk
(1) 118 itk 5 BE AR LR A B S Er i R B2 B L e
H 236 HUGEAME L, firA B ILE AT AL H- 8
TN T AR BB B M e P 2 R AR 1% 10
216 %, HH 5 68 4, 20 50 151, B2 sl 1.36: 1,
BAER A DUWE 80 i A% 9 il | Inl ik 8 1] AR i
2 M3 AP 6 9] 8 BRI RE R S . FIr A F
FER RIS AZ A TH] )l RAG: 22 FIWT ) 2 3P Aly, 27
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1.2 FHi&
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BOHEEE K LA s HZ s AR
S TR BE AT H BN RS A R R IS R
HWETE A7 Hm S5t TR il T35 A H o AR S
MR CT 1k i MRT A 2, HEBR vh B2 Ao 25 H
bR R E R WT IR L ABR S B 5% )R
JERRHE T =90 dB,
1.2.2 SRR 46 B3 OR R R B 6 AT B 18] 3 (ma-

trix-assisted laser desorption ionization time of flight
mass spectrometry , MALDI-TOF-MS) # K F| FH#E M
TE L AT IR 8] 55 205 19 SR AT BE BAE B 1 DR
P e 2 A A & 23 1) AT I [, A5 0, 4
NGEAR R o FEAS S B ;T — o 5 B RO R R
st 55 LT B e 2 ft v, i S RO P W Wi RE
i, AR IR, BRI — A 2 8] R A R AT R RS
BERL TR RS R A 7R LA TR s R
AT TE RS BRI 28 04 TRAT I TR]AS [ R i A
DX ARG (B 1 Jo i FL A BE 5 R I ) R OE
FE) L I AT SRATRE dh 25 AR 01 B fe

1.2.3 &M EAKA 5[ ABI 9700 PCR 1Y,
Z£ [® Sequenom 7\ ] i) Mass ARRAY DNA Jii i [4 %]
LR 3BT 7 58 Mass ARRAY it s ke R GE LA S
&, ABI 3730XL I 4% o

1.2.4 ez Fra X EE KR 10ml ik
FEA A T, 0 DNA 42 G0 & 2 DNA |, 585073
JEICRETHIEAT i R AA BRI . AR S SRS L
FEFIAE P R BT S | RS AR 5] ) (R
N :94C TS min, SR 5 94°C .45 5,72°C 45 s; 3t
30 NGRS, BT T2CHEMS min) o HRGR AR BT
A AR B B Wl 0 PCR =W R AT AL B, LA
B3 R 4R 1 NTP Y AE 5| 49 533 %o 4l
HEJ5 Y PCR 7= ) AT BARHE S Al S 1 o T BH B 7
SCARM IR X PCRSE A = Wy #E AT 44k, K BRER B 1o
FEXSOLRBEHINF 519, R AEAS AT B P 5
P oA, A SR B AR IR DI AR RBE A 23 7 58 A o

2 HR
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WFFEXT G 118 BT N T H A A YRR &
IR TR HL 35 R 1 O 0 R U PR e R, AR )
B e S AR A R e SR A R E o, W P A T
(ABR) [#{E =90 dB,
2.2 BJLBCE B A 25

236 il i L AR & AL SR GIB2 B[R 58 A%
18 {4, B} 5% GIB2 K& [H 28 4% 20 i %) i He i JLAR A
GIB2 JEH AR, AL B} SR B AR At 4l 5 5848 K& GIB3
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35delG - -
167del T - -
176 - 191dell6 - -
235delC

299 -300delAT
538C—T - -
547G—A - -

GJB3

- 12.71
- 3.39

| | | | | | | ‘
‘)‘H:f
|

2.3 HBJLHEBRFGI S

118 {5 8 )L, 22 e Rl A U R A3 i 28428
i 18.64% , Hirh 235del C 442878 8 ], 1 Rl
J%5235delC B 5878 6 5], L rh N P i A T N

BUB S 2 1]5;235del €299 - 300del AT & 4 2 4 %
A% 8 ], 2 U s R A 299 —300del 4455872
GIB3 JEHRAL, W 2,

F2 118 flH# L GIB2 \GIB3 H-FIL K 225K I 45 51 (5]
FU B N 23R AT AN FUL B
I 0 1 7 S " 7 i " ;”*”ﬁ*ﬁ FAEH (%)
GJB2 35delG - - - - — _ _
167del T - - - - - — _
176 —191dell6 - - - - — — _
235delC 6 - 8 - 4 18. 64
299 -300delAT - - - - — _ _
GJB3 538C—T - - - - — — _
547G—A - - - - - - _
2.4 IRk CRANERIH 2 2 5/ EU LA FE D 28 48 % UIA O,

X GIB2 PR 58 A2 1) 22 f91] KR 5 A7 3 vk
JE TP CT Kty , R R ABUE CT 79 .
3 itig
NSHL s —7fi 5 2 33t % 5 J5T P4 5 0 , 3 o B A
RGN T TR 23 26 AR o DR 2 W, T EL v AT LA
X R IR A5 B IS F R B . fEE NS
Bl Z s e Z LR S5 1T 240 1k, 28
FENLHYAESE G AR R H 28 (NSHL) JE Pz 5 3133 4,
AUE W YR BT (DFNA) 54 A e Ak
PEE (DFNB) 71 4> X-# 82 (DFN) 5 A~ A M 1k A
(DFNM)2 NF1 Y-ZE 88 (DENY ) 1 A~ 5 v B BOm
A 62 A, Horft DFNA AHOCHE 27 4, DFNB #H¢
BE 40 4>, DFN AH G LR 3 A, 3 20 ik 5[] i oy
DFNA 5 DFNB, 5j4ME 3 2 b iR 5 NSHL
AH7% ( http ; //hereditarvhearingloss. org/) , 18t {% 4 H-
FRIE R A AR K e, N IF T R SRR 2k

XM FRATRHFRAGE T e B35 I PR i A RN EE PR 2 B A1
WA o AL H 2 DA I 2 B A R A s R
FOMITEZ

GIB2 H [H 4 Ah 4% B34 4% 48 11 ( connexin 26) 7|
FEHE AR, GIB2 B R AR S 30y H 3R I W
MR PRPE TR 2, W P R FR AR AR, 240 &
FEa i HA . SCHERIRIE GIB2 JE[RI 878 J& 24K
WY RS e T BRI ST R A P E
WA HE A E D GIB2 AW 5 A MY
") Dai %R GIB2 RASFEAELE S EH B
FERYARS 2R AE P [ AN R L XN 4% ~30. 4% , H
F 35S Hy 235delC, GIB2 [y [RS8 A 470 8 Ay
B GAY R AT TG U RAR S, GIB2 FEH 58748
FERFER G H . GIB2 KL 548 HAFp
RS e E N, B UL GIB2 KL R AR
F A 235delC ,299_300del AT . 176_191dell6 45, 24
5 GIB2 LM 7848 ARER 80% LA O ZIipEgY
FW L2 N TH IR A G W iE S R E R
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RUF o AW R L8 B ILH, 22 47 A Ao ) Ak
PRI R, DU 18 151 9l P4 ik 2 191 kv ik 2 i,
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