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(47.19%,84/178) , otk Jy Hifth (20. 22% ,36/178) 3 T/NT 4H -1 B4 HH 3 K 60. 00% (18/30) , Hyk i b T #I
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Abstract Objective: The aim of this study is to explore the genotype and hearing phenotype of deaf infants
with mutation of GJ/B2 gene. Method: Subjects were 121 infants with G/BZ2 gene mutations who were treated in
the Children’s Hearing Diagnosis Center of Beijing Tongren hospital. All subjects were accepted to undertake the
universal newborns hearing screening(UNHS) and series of objective audiometry, including auditory brainstem re-
sponse, distortion product otoacoustic emission, auditory steady-state response and other audiological tests. All
subjects were screened for nine pathogenic variants in four genes or all exons of the GJ/B2 gene, and then were di-
agnosed as infants with G/B2 gene mutations. Initially, analyzing their genotypes and hearing phenotypes general-
ly. Then, the subjects were divided into two groups according to the genotypes: T/T group(truncated/truncated
mutations, 89 cases) and T/NT group(truncated/non-truncated mutations, 32 cases). Chi-square test was used
to analyze the results of UNHS, hearing degree, audiogram patterns and symmetry/asymmetry of binaural hear-
ing phenotype. Eventually. analyzing the results of UNHS. Result: The most common truncated mutation was

c. 235delC(64. 88% , 157/242) and the most common non-truncated mutation was c. 109G > A (11.16%, 27/
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242). The homozygous mutation of c. 235delC/c. 235delC was the dominant in T/T group(38.84%, 47/121),
and the compound heterozygous mutation of c. 235delC/c. 109G=>A was the dominant in T/NT group(18.18%,
22/121). 81.82%(99/121) of subjects failed in UNHS, including 74.38% (90/121) with bilateral reference,
7.44%(9/121) with a single pass. The refer rate of UNHS of group T/T and T/NT were 86.52% (77/89) and
68.75% . respectively. There was a statistically significant difference between the two groups (P < 0.05).
85.95% (104/121) of subjects were diagnosed as hearing loss and 14. 05% (17/121) of subjects were diagnosed as
normal hearing. The degree of hearing loss: profound, severe, moderate and mild were 31.40% (38/121),
19.01%(23/121), 24.79% (30/121) and 10.74% (13/121), respectively. There was no subjects with normal
hearing in T/T group and individuals with severe and profound hearing loss accounted for the highest proportion
(65.17%, 58/89), while in T/NT group, normal hearing accounted for 53.13%(17/32) and mild and moderate
hearing loss accounted for the highest proportion(37.5%, 12/32). There was statistically significant difference
between the two groups(P<C0.05). Of 104 patients(208 ears) with hearing loss, the audiogram patterns: flat,
descending, ascending, residual, Valley and other types were 49. 03 % (102/208), 12.02%(25/208), 8.65%(18/
208), 7.69%(16/204), 3.36%(7/204) and 19. 23 % (40/204), respectively. The two most common types in T/
T group were flat (47.19%, 84/178) and other types (20.22%, 36/178), while in T/NT group were flat
(60.00% , 18/30) and ascending(20.00% , 6/30). There was statistically significant difference between the two
groups(P <C0.05). There were 50 cases(48.07%) with symmetrical hearing phenotype and 54 cases(51.93%)
with asymmetrical hearing phenotype. Asymmetry was predominant in T/T group(53.93%, 48/89), and sym-
metry was predominant in T/NT group(60.00%, 9/15). There was no statistically significant difference between
the two groups(P >>0. 05). Conclusion: In this study, c. 235delC/c. 235delC homozygous mutation was dominant
in T/T group and c. 235delC/c. 109G> A heterozygous mutation was dominant in T/NT Group. The hearing phe-
notypes in T/T group were mostly bilateral asymmetric severe hearing loss, and those in T/NT Group were bilat-
eral symmetric mild to moderate hearing loss, special attention should be paid to the audiological characteristics of
different genotypes.
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Wy g 45 2 2 i D ) JRR b I e 0 2 — L i
B A R . W AR R R A st e R
50%~60%"", AL PENT Jy i 2k, 30 % AT A B G
FEAHNE Y s A 2R G A BB RO £ A I R
(syndromic hearing loss, SHL), 70 % & 3k &% & 1k
2 (non-syndromic hearing loss, NSHL)., GJB2
FEP R HH W) NSHL B0 36 7, 29 50 % NSHL
HGJB2 BN S 30 . B kL H- 258 5 A 0
BIT R, GIB2 FE R 38 %8 48 LY & BLAF i %
Wk /IN A3 HT GTB2 3 R B8 28 A LY 3L TR AR N
W o F Y, Ay st A% 1 48 A I DR 12 W i 3t A% 5 1) 2 {1t
WA BB A L R
1 #ERERE
1.1 W54

WFFER 4 2012-04 —2018-12 7EFo B JL & WF
HzWi b2 B 121 Bl GIB2 FEHNEFE R AR
JLHr 5 64 41 (52,89 %) . % 57 il (47. 11 %) ; 4F
W 2~12 N H, 4. 5121 904D H i B 4E
#®41H.

R4 28 A8 o7 s FEROMG RS XF 4243 A T/T 4l
R IKT /B 2228 5 89 ) A T/NT 41 CER I/ %
WraeAs 3 32 fi)

N LHARUE 32 32 i ts U35t A% 1 2 JE TR OES 7 O
H(GJB2 #: A : c. 235delC, c. 299del AT | c. 176dell6,
c. 35delG,SLC26A4 3 ;c. IVST-2A™>G . c. 2168A

>G,GJB3:c. 538C>T, & bi f& 12SrRNA %A .
c. 1555A>G.c. 1494C>T), ML A 52 78 B 15 %
GJB2 FEH 4 4t X 1y, 112 4 GIB2 M 4l A 5%
ARG 9B He 3R A2 LW ) i & (universal
newborn hearing screening, UNHS) 78 B #f 4% 54 ;
% 7 5 ¥ (acoustic immittance, AD) . ZJifa & %
J Cauditory steady-state response, ASSR) &% Nt
2RI A R 25 R

HEBR bR - & IF oAl 2 N 308 48 ; /5 JF SHL
FMHAEE & e W R 1L SR G M 5ok
ANa,
1.2 5k
1.2.1 HFIEGA  f BP0 Lol A GRS
AR L R A o1 B U8 40T I L BEORCRAE 2 ANl
BE B M BE EL AR AN T 8 mm, B3R HCER K i
2 mL,RHITFLA S E] 3 mm AR AY T 1L BT, 1 H
FRESCT 26 4 41 DNA 2 B & CR R DP322,
eI $EIC, 424043 066 BE TH A DNA W 5
i FE B A e 3 7 0 . T AR MR 2 ng/pl, W HH
st UL 35 A% 1 2 R R T30 5 ot e (B A=
1 300065, 65O AL 4 A~ gt 4L EE K S 9 A%
A . GIB2 (235delC. 299delAT. 176dell6,
35delG), SLC26A4 (IVS7-2A > G, 2168A > G),
GIB3(538C>T), &L Aif& 12SrRNA (1555A> G,
1494C>T),
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DNA $EHL, AR 5 R AR HEAS 5 7 A 55 Bl A9 PCR 97
WMRR,EA BN B WETHETY Y, dif
PCR P ¥4 /=¥ Je » AT LUK L 55 . M4 Big Dye
v3. 1) 370 10 BH A5 O O R R O e e
JF R F AT 00y SR 8K 5 4% 3730x1 DNA 43 Hr X
P L HLERAE SEAT B 4048 s Uk R DU . IR e o I )
U 1 S5 A SMID R4 41 FH A5 R 3 D0 O 45
LG 24 B 7 810 2 B e 1 9 o 79 IR T 22 )7 91, 9
¥R PSS B R S 2% 7 50 317 H o
BT $6 S AR S T R TR
1.2.3 Wr i ASSR 4 : b FH P} & Eclipse
ASSR & H AL, KA ASSR # M 280k & M
B2 A 0.5.1.0.2.0 & 4.0 kHz,

AT IR 2R 96 1/ GST 2 ®) 4R P2y GSI-33 Al
FE RPN A, B R 226 Hz i1 1 000 Hz,
85 dB SPL #435 . Iiak isf 18 45 3 A 1% 3k o i
5HIE 1% M R,
1.3 5rg o K bRife
1.3.1 Wy p 9% 2 F ASSR Wt ) v [
55T A DN W 50 A7 W ) R A OE B R OE R T
P (nHL) #5854 WAl Wy I 9% (eHL) . Hil Ak T ) 9%
SR A H A 3 K P T RN [T LA A 4l T (5
(HL). ASSR Wr s 17 [ 5 47 Sk I Wy Ak W B ) A%
IERF IR 1, WP ASSR K 4 51 i1 8 W H
0.5.1.0.2.0 & 4.0 kHz By 5 4l 35 J 7 15 F 15
B AnRAERE IS R 5], 45 IEOZ R W ) 3 i
K AR W 82k o 4 I WHO(1997 4F)
il PR HE KW 743 R W 7 IE R (<< 25 dB HL) |
BREENT 34 e (>>25~40 dB HL) . BE I g $i 26
(>40~60 dB HL) .3 B W Jj$ii 2k (>60~80 dB
HL) b 8 B F 2k (>80 dB HL, L5278,
LA B2 (14 W g 468 2 R B AN (] B DA B 8 5 A 0 14 T
FIVE R WT 345 5 R VA 28 I AR 3
1.3.2 WrJ &2 a AR5 LLH-GE 10T ik
Mk 207 . B % Mazzoli 57 $2 H (1% X} W7 7 il 26 46
ALK T ST 5y R 6 R AL, TR RR AL PR 2
AL B AR B AR H A,
1.3.3  XUHWT J7 2 BUXF FR /R X Bk M 79 0 % s o

W g R R W g il 2 28 R R I g 45 O R RE

XUCERWT 7 3 8% AR 48 SO W ) il £ 2 8 % Wy ) 4
KA — 3, 2% 3% 55 (2018) I HF 5% , il 22 *L
B 7 R AVAE XS FR A 8 PR AE AN - A B XUH T )
M ZE IR AR X, B AL BUERWT 4 2k AR B R XKL C
AL OBUERWT 7 il 2R 28 R 50U W g 5K R R 48 R
XFFR
1.4 Giil2#abr

SRH SPSS 21. 0 Geit 25k % 2 di 4k JLwr

RN FRYESEAT o K56, 135 PEAG 26 K HE X 7 E
a=0.05,

Fz1 ASSR TR R S/MNLITAHMITIFEERKIER T

B/ dB nHL A /kHz

0.5 1.0 2.0 4.0
20~25 15 10 5 15
30~35 10 10 5 10
40~45 10 5 5 10
50~55 10 5 5 10
60~65 5 5 0 5
70~75 5 5 0 5
80~85 5 0 0 5
90~95 0 0 0 0
100 0 0 0 0

HeHL=nHL— & 1E B F; 6] 41 : ASSR Uik 500 Hz
Wr 2 I [ A 60 dB, W FUAL Wr 78 60—5=55(dB eHL)
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2,11 A SAEN ALK W 7 A GIB2
FEPRIRAS A (R 2) , Ho il 28 48 3 4>, 43 90l R
c. 176del16.c. 235delC K c. 299del AT ; JE W 2 48
4008 ¢ 109G>A e 427C>T,c. 583A>G
Joe. 9G > A, 1R W7 28 AR K R I = AL
c. 235delC (64. 88% , 157/204) s H A c. 299del AT
(17.36%,42/242) , AE #7525 K 481 3% B =7 19 o7
K e 109G>A(11.16%,27/242)

x2 GJB2 BEERTMABER

R AR A, i A S R T
B I3 i /%
T c. 176dell6  fiffi#¢ — 11 4.55
c. 235delC i A5 — 157  64.88
c. 299del AT i ¥ — 42 17.36

NT . 109G>A ¥
. 427C>T W
c. 583A>G M
c. 9IG>A A

Val37lle 27 11.16
Argl43Trp 2 0.83
Met195Val 2 0. 83

Trp3Ter 1 0.41

2.1.2 JEPREMAG Gl A LI L M R
AR LA GIB2 FE R B AR 89 i, K Y
Y& T T/T 4,5 73.55% (89/121) ; i 33 GJB2
B K 4 g b XK I, K 8 GIB2 IR B %% 32 i,
RS E T T/NT 4, 5 26.45%(32/121), T/
T 2H e WAL B R ¢, 235delC/c. 235delC 2l 4
AR (18.18% ,47/121) . T/NT 41 £ 8 WL i) 3 5] 74
K c. 235delC/c. 109G>A B &2 A %78 (11.76 %,
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20 5 FE R B0
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BEFNE2 BE Ay 9 A 31.40% (38/121),24.79% (30/
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Wr AR R WL 5. T/ T 41 89 Bl ¥ a%i2 kWt )
ik, Hop DLE MR EREWR DB E N E
(65.17%,58/89); T/NT 4 Wr J1iE % 5§ 53.13%
(17/32) Wy SR AR B (v B o 32 (37. 5%, 12/
32),2 HERAGIFE L (P<<0.05),

2.3.2 Wi ph& 26/ 104 4] (208 FO W Sy 2k
R SO T B S S B £ O R S =
(49.03%,102/208), 2 ZHWr Jy il £& 25 A Hp 4 WL 3%
6, T/T A AR th R fe iy 47. 192 (84/176) , 1
fih 20.22% (36/176); T/NT 240 3H B 46 1 K Ny
60.00%(18/30), EF+#AY 20. 00%(6/30) , A4 Hi 5%
AT I LR ;2 25 5 it R L (P<<0.05),
2.3.3 Wy RIBEXSFR/AEX BRI AW )
10 104 i v, Wy g R BIXTFR 50 4] (48.07%6)
EXFFR 54 #11(51.93%) . 54 fild, A B 17.31%
(18/104), B A 5§ 14.42% (15/104), C # |
20.19%(21/104), 2 AW Sy 28 B XT Lt L 3% 7,
T/T HLLAEXSFROM 32 i 53.93% (48/89) 3 T/NT
HPARFR T 5 60%(9/15),2 AR TG ¢
X (P>0.05),

R4 2AHFEILNAFELER %)

SRR 700U R 15 (w00 g o P R MR o P
WL T S I 3 10 107 4512 89 Bl T/T# 12(13.48) 5(5.62)  72(80.90) 7 11002
2.3 Uﬁjjl/g\&ﬁ T/NT 24 10(31.25) 4(12.50) 18(56.25)
2.3.1 WryREEE WrJpHik 104 $1(85. 95%) 5 1
x5 2AWHBELLR ¢
4151 151 % E# % i i)' & JE & ¥ P
T/T H 89 0(0) 7(7.87) 24(26.97) 22(24.72) 36(40. 46) 62.35  0.00
T/NT 2 32 17(53.13) 6(18.75) 6(18.75) 1(3.12) 2(6.25)
F6 2AWNAMSEEB LR %)
4151 fls TR - 4H A x| T 5% A HoAls v P
T/T 4H 89 24(13.48) 84(47.19) 6(3.37) 12(6.74) 16(8.99) 36(20.22) 10. 65 0.04
T/NT £ 32 1(3.33) 18(60. 00) 1(3.33) 6(20.00) 0C(0) 4(13.33)
*7 2AWHREH/ERRELR %)
2 51 il % X i T ixgr cH x P
T/T H 89 41(46.07) 17(19.10) 13(14.61) 18(20. 22) 51 0. 69
T/NT 41 32 9(60.00) 1(6.67) 2(13.33) 3(20.00)
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GJB2 3K 5875 J2 3% i 2 T 7 5 % de i DL
B & . GIB2 e H 2848 HoAA W & () b ik 22 =
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58 A5 i S K e 235delC (64.88%), H Wk K
. 299delAT (17.36%) . c. 109G > A (11.16%)
c. 176del16(4. 55 %) , KKt c. 35delG i 55, 45 2%
5Z i — 8., XF G/B2 & WA A, Dai
SRS, . 235delC/c. 235delC 4l & 2 745 1 ) %
s BN e 235delC/c. 299del AT &E & 24 %
s AR B bR S R RS R A R Ah s e 109G > A/
c. 235delC FEH ARUKS R AR & . AWFFEH WL IK 2%
A5 5, e 235delC e 299del AT, c. 176dell6
it AR LB A R O A K L e 109G > A B2
P75 R RE I GTB2 3 4 g A5 X e 4G o L R S
K DA 1530 Sy 7 A L R #5 5E TR) O A ) o A A f
BWEABT .
3.2 HiE LW i

GJB2 3 N 33 58 48 e ) gl o 2 i A= B A
FYSERPENT S 2 Bl WF 98 B TR A 223
TR GIB2 R B8 5748 LA A B 3 A= LT
TITEAEG — R, N 3.8% ~6.9% ", A
5% 18. 18 % W 2E JLWr J7 i A X H- 3@ 3, Forp T/
NT #H N 31.25%,T/T N 13.48% , L4 i K5
FUENFGE, T/NT 4B L 25 5l 2 37 A4 LWt
T, AT RE AW SE T/NT A2 ILE H ¢ 109G >
A PSR K, R RE A7 8 5B L P
e % R %Y, A LW ) i A 0t R m T
50%1, AW 22 0 H i T B A LW 0
AL, 15 BITE T S92 Wi i 30 T A [6) 72 B
BT F1 455 L ENGIE T GIB2 3 R 80 58 A8 B LWT )
WA RN IR LM, BRI E W, A LT h
i A A H R ER 4 FL AR AT A B8 LTSI ke
W PR AL K ) R N B R R K B I ST )
i A 38 3 A BT 1 AR Ak
3.3 Wy PR E

2005 4, Snoeckx &E M 16 ANEZK 1 500 4%
R A 2 W P B A TP BE G B2 BRI 8 AR
SRR, RMG/B2 N R B RS
Bk BRELZ IR ER HEE., RERSE
(2014) GJB2 A BB AT LAAR 55 BE W g T B P 1

(17.40Y0) e . A W5 W J7 58 2% LA AR 5 B Oy 3=
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H, AFFTAANN G HRIL.G/B2 W E
RABILEAK K EF WS RE P AT B Iy i
SRR ARG BILA T TR R R R, T/T
LA TGN 7 IEH B BL, T 740 K R B DA R O
(40.46%), T/NT 4 53.13% B ILE I KW S
EH R TR 2 R L X R AR A
Xof A 1T B A R 1 S AN ) A O, AT 2R AR (A
c. 235dele) — M TC I T BB 11 5T 45 4 5 I 48K O 5 A
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AL W iR R B 2R, B SR A %
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3.4 Wr oy

KT G/B2 BB &R AW S & ZEH, Liu
SN Sy R 24k b TR SRR R U
ARUFGE AR AL 5 B, kI GTB2 Wty [ il 26 32 22 R %
AH RIS AV H AL, U R0, J0 F AR £k
REBEE 01D X 297 BIGIB2 FHRFBRA B H
Wr Sy 2B b, R T 14,93 % b T EIT Sy
i &, (845 DL A R A (26,2700, F 30
(25. 16 Y0) % W, ABEFEH 2 AT 7 il e 2 7 34 L
A (49.03%) B AR WL, HOR R BE R
(12.02%) A 58 32 . ASSR &5 R 48 11 W 77 il
B, KX 8 kHz Wr Jj [ {8 #F 47 46 2, X G T B
U A R DA B ST AIK . R OF 3H A T g il £
G T/T A UHAB SR &l W T/NT A UL - F
AU R WL 38 GIB2 B2 2 e 78 B2 )L 4y it
LR B 2 ek R, HL L I ROR ) |l fE S Sy
JIMN RIS R AEAE 22 5 . A WG 30 7Y if 26
SRS R A T o AR s T S Rl R i I g 6 2k BB L
17 GIB2 & R A F1 T BH B 5 P
3.5 Wr Sy RAUFAR /AR X FRPE

R BT X GTB2 5 P 38 58 42 Wy ) 3R BUAS XS
PRI E SUAGE—, JE X FR R4 i 22 5 K (0~
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