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Hotspots of deafness gene mutation and its effect on hearing in newborns

LI Wei, ZHAO Yi, GE Yueming, FU Hongtao, WANG lJindong, ZHANG Xiaolong, DONG Jie, CHENG Yuxiang
Department of Otolaryngology, Tangshan Maternal and child Health Care Hospital, Tangshan 063000, Hebei, China

Abstract ; Objective To explore the hotspots of deafness gene mutation and its effect on hearing in newborns in Tangshan city.
Methods The data of 5298 newborns born in Tangshan maternal and child health care hospital were analyzed retrospectively and
hearing and deafness genes were screened. Hearing was screened by otoacoustic emission and auditory brainstem response, and the
genetic basis of newborn deafness covering 15 variants in 4 genes was screened by the gene chip. Genes included GJB2 (c.35delG,
¢.176_191del16, c.235delC, ¢.299_300delA.c.109G>A), GJB3 (c.GIB3538 C>T), SLC26A4 (IVS7-2A>G, c.2168A>G, c.
1975 G>C, ¢.2027 T>A,c.1226G>A, IVSI5+5 G>A, c.1174A>T, ¢.1229C>T), and 12s¥rRNA (m.1555A>G). Results In
total, 234 patients with deafness genes were identified as the deafness gene carrier group. A total of 2 404 patients were randomly
selected from 5064 without deafness genes as the non-deafness gene carrier group to analyze the mutation hotspots of the deafness
genes and their effects on hearing status. The prevalence of deafness genes was 4.41% (234/5 298). The positive rates of GJB2,
SLC26A4, GJB3, mtDNA12SrRNA, double gene mutation, and single gene mutation were 2.49% (132/5298) , 1.34%(71/5298) ,
0.28% (15/5298), 0.19% (10/5298), 0.09% (5/5298), and 0.02% (1/5298) , which differed from previous reports. In primary
hearing screening, the for deafness gene carrying group had a pass rate of 91.88% (215/234), a failure rate of 8.12% (19/234) ,
and a diagnosis rate of 1.96% (3/153). In the non-carrier group, the pass rate 93.97% (2 259/2 404 ) , the failure rate was 6.03%
(145/2404) , and the diagnosis rate was 0.08% (2/2 364 ). The pass rate for bilateral ear, failure rate for bilateral ear, and diagno-
sis rate were different (P=0.001, P<0.001, P<0.001, respectively). Conclusion The common gene mutation for deafness in

newborns in Tangshan City has a certain regional character, and carrying deafness genes is a high-risk factor of hearing impairment.
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The combined screening of hearing and hearing loss genes is beneficial for detecting hearing impairment.
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% 2005 4 WHO 11T 43R H- £ 5% i3k 2.7
e, HH R E AT 4.6% , B N FPERY A3 TR
M) e RIS 6~ 8 I H-Z L Horp
it 60% KL ILEFRBRAERESH By
JLRH RIS B R B NE SN, B SEH
BERINARE ISR EE S, A K B0 fEE,
ERRE B EIL—A47 30~50 T H TR EE
A T A 1 KBy R AN SR % BT T BERS, DA
TRIT T, T 2 R B AR T R S R ROIA Y 2R
M BRI U, I S H R NS
AR T ) i A B A W A LR R
BT A LR A 25 i 0% 3k TR 5 78 i, PR e 3 [
RGN T 7 5 BB L PR B A 0 A LA S B WT 7 i
R LB sl RIE9T .

1 #AREFE

1.1 IR

PEFE 2020 4F 7 A 2 2021 4F 9 HTEFR B 6 1Y
B LERTRFE X S A KHEBR bR OFE L
AR 48 hy @A LR KA 1T )y i A 5 B 2 0
PRIEGR A5 i A 1) R () 243 5 @ A LB A= LI AT )
W17 5 H 2 R 0 s D A AR AE LR KRR
BCE Ja 2 AT J1 Bl 15 @ #57 B2 JE K 28 8 4 A 21
X4 R SE T 3R S0 2 W AR L, AR HE AT
H R B 58 20 A2 N 5 S 0 i3 ok R A= JL R
A H 588 T 2 0 Ke Wi B A L. HEBR AR
i OB A LA S oM @ LA T H e R
AR s @FT A LA Th E R G VB ; @3 B
FEPA 7 A v AR 5 U O AN (B50) 2 W R AR L R
PEa B2 BL DR 5 AR 20 o) i R di A HAR 5 IS i A
(80) ZWrnH AL
1.2 AHik

P AN A JLIIFE IR AR JS 48 h HUR BRI, 565
J A B 4 A FE (15 AN 050 5 Frfa B A L33
A 48 h 347 H A %& 4 ( transientotoacousticemis-
sion, TEOAR) fifi 2 , 57 JLWT 7 i 25 476 2 1F Jify iy
40 JAIPEATT) AR - 3 R 7 A 45 L A A
AR A AR H B AL 8, e it B
LR 5 A WA AR R S W DI 00 0 4 2R 5 i Al
HB R A rh (R A L AR 7 2 B R 5 A
Wi R L, TR A 42 d #ET HGS
K5 TEOAE F1 8 3l Wr 4 i+ /2 Vi ( automatic audi-
tory brainstem response, AABR) I & &2 fiii , & i &
W F T A 3 A H#EAT I 2w, geit Wi v

56 W i T 112 B 4 A L A A 45 SR 5 TR 56
HERBULI S5 S, AR 4 0155 ] 2 e ) e LR LR
Ja& AT AH S B BE R R
1.2.1  HEBRHEKN

A LA 48 h e R R BRI 3 i 43 BITR T
AT I A B 0 AR 8 mm —HH TG
YERBAFELIAS Bk ol % &2 A, XTIl EE 9 DNA i
PRI FTALAR UM BE , & TR O, I AZE4
K, FEAMRFE R4 15 min, 25025 B, R
JZUTRRYI AN Chelex $2 U, 78534+, 56 TIK
TR E 30 min, TR 2 W95, 47 8 min, R HI 5 &
L, T 4 CEHAF . -20 CKRUIRAFRRN, DU I
AW B RIS GJB2 . SLC26A4 . mtDNA12SrRNA |
GJB3 B 15 > i o7 1Y B2 B PR S8R AR A A B
PEXTHE
1.2.2 Wy Jpiiids Sz Wi

FT A A48 4 JLAT TEOAE i £ i, ¥4 &b 7 i
BRORAS %8 N5 <40 dB (A) ; ANEE W 15 5 K P
22 B 2 & S i AO0) £ L IR T3 AE R 2010
AR A ) L s 0 A5 F AR RV R A 0 A, O SR
A ZE 0L s A B S R s AR A kAR L R
Pty HL B LR 9 A8 2] vy i Al i B A2 L, AR )R
42 d /1 OAE 5 AABR B& &0, Bt REiEET
G 3 A ATV 12 W, 445 B & S TEOAE
i A . W7 M X+ /2 B (auditory brainstem response,
ABR) RIS & L7 (40 HZAERP) F2 815K
Hi v/ (auditory steady state response, ASSR) 75 4T
TG AT, B2 T g i i) g8 LadEA 5 AR N 9
1.3 SitFEaE

K H SPSS 23.0 A #4743, THECFRR
BHUIMESR IR * K35 A 3K =0.05,

2 # R

21 ETEEEARTHHELER

oy B8 0L X g8 AR 4] 4t 234 i, 0 §5 GJB2
(235delC . 176 _ 191del16 . 299 _300delAT ) . GJB3
(538C>T) .SLC26A4(2168A>G IVS 7-2A>G 1174
A>ST) 2 Kifk DNA12SrRNA (1494C>T . 1555A>G)
LI R RM R ERAH G FE L (P<
0.001) ; GJB2 FEH &AL 1 ¢.235delC , 12SrRNA F:[H
RAFH ¢ 1555A>G PR SLC26A4 FEH R4
Hoc. IVS 7-2A>G 2% & . GJB3 A c.
GIB3538 C>T 8 24 G RAEH ¢.235delC 24 G i
WI(ERTD)



IR KA EE R AR 2441 2024 45 1 A 4 38 4 45 1 10

Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.38, No.1, 2024 <3

K1 HE LS B R AR A AR R G 45
Tablel Comparison of positive rates of various genes
in neonatal hereditary deafness
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Table 2 Comparison of preliminary hearing screening results
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Table 3 Hearing test results corresponding
to mutation types of various gene loci
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Table 4 Comparison of failure rate and diagnosis rates between
deafness gene carrying group and non-deafness gene carrying group
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Table 5 Hearing status of neonates carrying the deafness gene mutation and the correlation with whether their parents carry
the deafness gene mutation and family history of deafness
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