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ABSTRACT Objective: This study is aimed to analysis the mutations of the four common deafness genes GJB2,SLC26A4
SrRNA1555 and GJB3 in Some areas of Heilongjiang Province, and to investigate the molecular etiology to genetic deafness through the
gene diagnosis method. Methods: 116 unrelated patients with non-syndromic hearing impairment and 29 cases had normal hearing
sample were recruited from Department of otolaryngology, Fourth Affiliated Hospital of Harbin Medical University. 51 patients were
diagnosed Profound or severe sensor ineural hearing impairment with otoacoustic emission, auditory brainstem response audiometry and
acoustic immit tance. Blood samples were collected, and four common genes GJB2,SLC26A4 and GJB3, STRNA1555 were sequenced.
Results: In these 62 patients, there was no significant correlation between the way of born and deafness, and patients without family
history had high proportion, and there was direct relation with medical history. The deafness-related spots were GJB2 c¢.235delC,
SLC26A4 ¢.IVS7-2 A>G and GJIB2 ¢.299 300delAT. 45.2% was GIB2 ¢.235delC, 16.1% was GIB2 ¢.299 300delAT, and 17.7% was
SLC26A4 c.IVS7-2 A>G. The hot spot of SLC26A4 was c.IVS7-2 A>G, was 84.6%. But the gene mutation had not occurred in the
sample with normal hearing. Conclusion: The deafness gene mutation can lead to hearing impairment in this study. The diagnosis in
molecular etiology is aimed at support the follow-up treatment, and provide important hereditary information such as genetic counseling
premarital health guidance.
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Table 1 Primer’s sequence to amplify gene coding regions of SIc26A4,

GJB2 and GJB3
amplified . Product
Gene Primer sequences )
fragments size
F:5'-tctcgtatccagcagcaatg-3'
Slc26A4A RS ¢ seageat’s 3 223bp
: 5'-ctgtgagaccagcacttgga-3'
Slc26A4 _ glgagaceag &8 3
:5'- ggcttgeagattggattcat-3'
Slc26A4B gectigeagaties 221 bp
R: 5'-gtgagcaatccagcagtgaa -3'
F:5'- gtgacgtcatttcgggagtt -3'
Slc26A4C glgace segagt 246 bp
R: 5'- cattgctgetggatacgaga -3'
F:5'- tccccaaataccgagtcaag -3'
Slc26A4D gagteadg 244 bp
R: 5'- gecatgcetcagaacaacaga -3'
F:5'- gtgacgtcatttcgggagtt -3'
Slc26A4E glgace segagt 210 bp
R: 5'- gecatgcetcagaacaacaga -3'
F:5'- gtgccaatccatagcecettgt -3'
Slc26A4F g gectigt 219 bp
R: 5'-tagcatcatggaccgtcaaa -3'
F:5'- agtgccaatccatagecttg -3'
Slc26A4G £ secte 221 bp
R: 5'-tagcatcatggaccgtcaaa -3'
F:5'- gcgtacacttgcatcctgaa -3'
Slc26A4H geet £ £ 208 bp
R: 5'- ctagccattttgeccatgtt -3'
F:5'- aggctttgatctt; act -3'
Slc26A41 goctialelioses 220 bp
R: 5'- tctttaggcaggggtgactg -3'
F:5'- tgagctgeactgatcaccat -3'
Slc26A4) sagelgeacts 227 bp
R: 5'- ttggeetggttctgtagett -3
F: 5'-gtttaacgcattgcccagtt-3'
GIB2A RS ¢ geatigeceagt 3 149bp
: 5'-ggcectaca, ttcaaat -3'
GIB2 o 8g ggggt ;
: 5'-caaaccgcccagagtagaag -3'
GJB2B i geccagagtagaag . 240bp
R: 5'-tgtgggagatggggaagtag -3
F: 5'-ga; ca, aagca -3'
GIB3A RS gagtgtgteagelogane 3 233 bp
: 5'- gtataccagcacccggaaga-3'
GIB3 o g & ggaag ;
: S'-aggtcctaca ctgagt -3'
GJB3B et gegectaagt 212 bp
R: 5'-gctagcagtgecctaagtgg -3'
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A 45 ), Aotk GIB3 RN RAS B E 0 N, [Nt BA
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P KA GEAR 2915 Sle26A4 LB f 2848 1Y) 84.6% , 1 SLA:
MHFRER 17.7%. FitL, Rk =FEEHRAZ L GIB2 il
SIc26A4 2 %, FEMY RN mARIKE GIB2-235 Slc26A4-
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%2 NSHL EZH#& Slc26A4.GIB2.GIB3 ERRERIER
Table 2 The gene mutations of Slc26A4, GJB2 and GJB3 in patients with NSHL

Serial number Genetic mutat Gene mutation type

) ) The number of Mutations in the
Gene mutation site

genetic mutations proportion of total ones

IvVS7-2 6 9.68%

Heterozygous mutations 2168 1 1.61%
1 Slc26A4

IVS7-2and2168 2 3.23%

Homozygous mutations IVS7-2 3 4.84%

79 5 8.06%

299 4 6.45%

235 10 16.13%

235and35 1 1.61%

Heterozygous mutations 235and299 3 4.84%

235.,299and300 1 1.61%

109 1 1.61%

79.358 1 1.61%

2 GJIB2 299and176 1 1.61%

79 5 8.06%

) 299 1 1.61%

Homozygous mutatios

235 11 17.74%

176 1 1.61%

Absence of heterozygous 235 1 1.61%

Absence of heterozygous and ~ 79absence of heterozygous and176/191 . L61%

o 0

Heterozygous mutations heterozygous mutations

GJB2and

3 Heterozygous GJB2-235andSLC26A4-1VS7-2 1 1.61%
SLC26A4
GJB2and

4 GIB3 Heterozygous GJB2-79andGJB3-250 1 1.61%
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JEE o HEAN, A7 TR S X2 AR R A (0 H A L JC P W R DL B2
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DR A5 P 624 o AT 22 ) i RAGE A KR, P 3 WA
T S S A T AR UE ] 1 DR A BT B A 1
TENTIIRE b2 e A o H RS B R e T R M 4
PEHAE .

3 WiE

L2 2 S0 L P o DL B R R A o BT,

1000 AR LA 1-3 B H2LE , Hh 2494 —2 5 58L H
FA K, F N HMFE R IR T T BRI TR
A —2 L FHELR AR L P B 22 ) GIB2 (gap junction
beta2) B F A58 By, BT L GIB2 — B E N AMNE- B4 Fi
2B ARG AR A 3R LR AR (7 05 23K 140 24, HA 1Y
R, AHFIEFM 35delG 2R SE AT B Y (iR s gt
2 B DL B B AR (57 45, T 235delC T2 7R 3V b X - 2% A T
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Table 3 The information summary about clinical examination and questionnaire
Age groups (years)
Item Total
0-5 6-10 11-15 16-20 2125 26-30
Case 34 14 5 1 4 4 62
Caesarean birth 12 1 1 0 0 0 14
Birth type Eutocia 17 8 2 1 2 30
Unspecified 5 5 2 0 2 4 18
Deafness 9 3 0 0 0 12
Family history of deafness Non-deafness 21 8 4 0 3 2 38
Unspecified 4 3 1 0 2 2 12
Non-illness 24 9 4 0 2 2 41
History of illness Illness 3 2 0 0 0 0 5
Unspecified 7 3 1 0 3 2 16
Otoacoustic emission Not through 34 14 5 0 5 4 62
Through 0 0 0 0 0 0 0
Auditoru brainstem response Not induced out 3 14 > 0 X 3 >
Induced out 0 0 0 0 2 1 3
A 33 14 4 0 4 4 59
Tympanogram B 0 0 0 0 1 0 1
Acoustic immittance measurment C 1 0 1 0 0 0 2
Acoustic appear 0 0 0 0 0 0 0
stapedius reflex disappear 34 14 5 0 5 4 62
Double deafness 31 12 3 0 0 0 46
Deafness type Volatility deafness 1 0 0 0 1 0 2
Unspecified 2 2 2 0 4 4 14
Cochlear implant 9 6 2 0 0 0 17
Treatment Hearing aid 17 7 2 0 0 1 27
Non-treatment 8 1 1 0 5 2 17

Note:

@© tympanum pressure at-150~+150, compliance>0.27, type A curve tympanum pressure>1500r<-150,compliance>0.27, type C curve

compliance<0.27,Curve flattens, type B curve

@ Abnormal of auditory brainstem response: Waveform poorly differentiated,its Repetition rate poor, volatility Low, abnormal wave incubation period,

abnormal wave interphase

BV FRE AL, o A M v {5 A% 3o A2 BHL s 25 L, AT 5 2 T
B, EVkEIAh, GIB2 235delC [ A NSHI &% i)
TG ATy 2, FLSC AN ) e N KA GIB2 PR 2848 (K
H% ok 21.01% , GIB2 LR AH S P 2 ORLAE (0 56 K 5 25 45
14.96%09, {5 % 4L3 1 35.97%, MZARWF 5% B9 280055 42.3 %,
T T A2 7 v Ll (X A TR AR 7K . GIB2 ZE ARG H:
B BH IR 2 AR B, BE M BB R R MIE
FRS , EXTFRPE, 22 v o ot 7 2, WG i 3k PG
T2 GIB2 SN, iE & A T H A A, I R 5 B i
BI7AL . (H BRI 220N, GIB2 L1 B iy B AET S
TR | IR RATWY RS R BRI AR AR —E M 2 HE 1
AR AR, GIB2-79 7 s 14 58248 241,15 T [ P At b X g A
EHELETR16 iR 13 4], 16 62 Bl S A 1 HAEZ &
Fh 21%), XOREHURE BRI Bt NSHI By —Fph
FERIE R, IR EUR 79 (s i —Fp 2380, A 1 T — 00T

A FE PR S ARG P M ) AR B 1 IRl L GIB2-79
FER LG58 T GIB3 B[R 250 i M 65878 . GIB3 HE[H %
ASEE AT BBt T RPN B L . GIB3 #:H 5
GIB2 3P BAAAHE R — SR ok b (HER GRS 22 A, AN
B A R A o e RO 0 TR B A, GIB2
HEHEFWRES GIB3 HHILFE FHEBEBEM LK. LT
GIB3-250 73 # i HARIEH & H 5 GIB2-79 (e &, Al
PB BRI OL , att— 25 A 43 HT

ARHZKATER BT GIB2 Z4h, B — T e 2
SLC26A4 SEP , 2 3k B 7 T e V30 40 Hb Xt 320 11.2
(13/116=11.2%,7E 62 i 5 21%), FEELZAF (37 5 IVS7-2 Al
2168, iz AR # H A W 7.8 (11/116=7.8% )% Fil 1.7%
4116=1.7% Y% , T P & 28 & 0 & 60 s %= A8 Ry 17
(2/116=1.7%)%.
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