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[(HE] HH AR RFEEARETER Usher RABRBEESMH., FiE KEELFIDN RHFHRK
FEK 192 B FEFAFmMIG P B L HFIRFHR R, R DNA #4570 F M EAB R T/ E, R 192 4
BEPIRiLd 16 Usher GAOMEBF oML Rk L L RAEH4AR R FEABEN, 45 F 44 H 4z
RABZHARARELS, FFR 126AFZAFTEL R 2 AR R EME. AR EHN 16.67%.GJB2 &
FARRE 204110, 41%), F % 235 delC 265K & 13 4, 225K % 3 4],299del AT X4 %% 2 #1,176dell6
WA EE 16,35 delG bR % 14 ;SLC26A4 A B IVST2A>G AAETE 16,2405 % 14, &% %% 12Sr
RNA 1494C >T £ % 4 #) & 1555A>G 2% 6 ¥, A A GJB3 AW £ %, i@ USH-001 R % 498 & #F
R A3 AHBARE, L P 4457G>ARI4S6K) F AT R AR F 709K T, it AL FILNEHF®EF F
RFEAVGIB2 AR 235del C % KKK I555A>GC REAE M ER— T A AREGEE BT E KA
HRE,BIFFREGZREE T,
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Genetic mutation screening for hereditary deafness and analysis of

pathogenic sites in a Usher family "
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[ Abstract] Objective To study the mutation of hereditary deafness gene and to analyze pathogenic sites
in a Usher family. Methods A total of 192 deaf students were collected from special education school in Hui-
chuan of Zunyi. Detailed medical history was taken and venous blood was extracted. DNA was extracted and
sequenced to analyze the gene mutation sites. A case of Usher syndrome was successfully screened out from
192 students and the family history was analyzed. The gene of each member in this family was detected. The
genetic map was drawn and the gene mutation sites of the patients in the family were analyzed. Results A-
mong the 192 deaf-mute students,32 cases of gene mutation were positive,with the detection rate of 16.67 %,
20 cases of GJB2 gene mutation (10. 41%) ,including 13 cases of 235del C homozygous mutation, 3 cases of
heterozygous mutation, 2 cases of heterozygous mutation,2 cases of 299del AT heterozygous mutation, 1 case
of 176dell6 homozygous mutation,and 1 case of 35delG homozygous mutation,1 cases of SLC26A4 gene IVS
7-2A > G homozygous mutation, 1 cases of heterozygous mutation, 4 cases of mitochondrial 12Sr RNA
1494C >T mutation and 6 cases of 1555A>>G mutation,no GJB3 mutation was found. Three base mutations
were found in the USH-001 family. Among them,4457G>A (R1486K) involved the change of amino acid se-
quence. Conclusion The mutation of GJB2 gene 235del C and mitochondrial 1555A™>G were the main mutations in
the special education school in Huichuan of Zunyi. It is necessary to further study the unknown gene mutation detec-
tion of hereditary deafness in this area,so as to better carry out the prevention and treatment of deafness.
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H#EANE WA A e a2z —, R EL N
eU A HE N R S BN HZE L 60% UL B, B
R At A R SRR S LB AR Y R R
1000 B AR ELE 1 HHEERE. HEN
Ay T MR Y AR o o X B LR e AR R R
o A Sk P TR o AR A AR i HL I RRE AR T 4 Sl R B AR
UG |7 e 1 E N e NN B S e £ I o i B N
gk 2 & 1E Pk B £ (nonsyndromic hearing loss,
NSHL) FH#F ABEAY 70% DL b AT R A W) R
W N T i DX 38 1 B 8 19 R s 3 B 893 TR TR 45 AN A
W5, AR AT = 0T 9. GIB2,GI B3, SLC26 A4 M
mtDNA12S rRNA & & [ % W 34k 28 & 1F 7 5 &
M,

Usher £ & fEJ& H B IG IR 18 F UL 5 #2814 B
TR — PP SRR 8 AL - B R AR ML
fiE s 2 — b Y AR Bk S5 AR e . LI R AR AiE 3 22
Shy WU Ja% P E R R 2R M O I I 4 . T AR i A i
PR AR EE (AT BE T AR LA W ) R BRARR BE A Ol 3 R IR
WA USH1,USH2.,USH3 #, H ) USH2 # & K
WL B HAT N A PR S USH M3 A
CDH23.MY07A ,USH2A %,

AIF 58 % 350 3 B A7 40 A, DL DD o o 35 £ 1
IR, AR MR AT R it A% M B it AL K i I i2
G S B A BRI
1 BERE5RH%E
1.1 —f&FH

ZREXTG R 2016 4F 3 H F| 2017 4F 9 H 7238 LT
W RFRR B B 2E R0 192 Il HF22A, A
B (D p M H 85 (2) E B DL T 7 Bl Bg
ANREIEH AU s OB T KRR IR 8 24 4
(DOEMEAEFKEE, 2 TG AMR A H.
HeBRbRE (1) IF B sl w Borh B 585 (2) Wr 7 F K& fR il
4505 B e A S B9 5 (3) AR BE LA 1% I H BIF 5
(DB RFRIBEATR A AR AT EH ., AL
T SRR M B B A4S BE ZE D At
1.2 Fi&

1.2.1 DNA I

B 52 K X G i A R — Uk T TSR M
5 mL,—80 CIR-AF . 4 I At f 5 1 DNA #2 Bl 5
SCETAY TR DNA,# ] Thermo ND-2000
e DNA W B 5 20 B I REAR Sl BE A g ose 1. 8~
2.1, ¥ 150 ng/pl 45,

1.2.2 FEARE AL

B2 r9 DNA B 50 ng Be B L 25 pL K R E4T
PCR ¥ # , )2 W 410 : 95 “C HiZ8 ¥ 5 min; 95 C 4%
P30 5.50~60 'CF 30 s EMJ5 72 ‘CHEAH 30 s, # 4T
30 MES LR M G 72 C Ml 7 min, B F 4 Cuk
FEORAT . 0 B2 R0 R b G 1) B0 0k R )y
(At st B AR A R 2N W) XA BE9E 192 151 5B 3 0
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Ho#% O 5% R AT O A, EE ARG GIB2. GIB3.
SLC26A4 2 mtDNA12S rRNA 4 A~ U H- 28 35 [ (14
9 LA
1.2.3 USH2A AB T EHMN AR KA E % H

X 52K B 192 1 72 W5 2 A 3 40 i) o) L5 8, AL
Wik 1 BB E 2 Wi Usher 28 &1, 140 7] K
T % il AR AR 5T 110 3 SL i ¥4 4 5 15 TR A5 il B
4 mL #Rki, T BE R 4 DNA, PCR &0 )5 »
At IR A PR R R AT , O AR 4 SR 4

i H R RFAEA .,
2 &% e

2.1 EBHF—MIH

Wy 7~22 %, 5 113 Wi, 2 79 B AT AR E
CRAFEBEITE 3 & LLITF)125 #i](65. 10%) , i 5 #
BE A ERRITE 3 % L) 66 B (34, 38%0) 5 f#f
FHEIEWETT 25 /35 58 191 (30. 21%0)
2.2 ARRTAEEEBHERL

XFI = 4 4 ] Mutation Surveyor 47 X 43
BT A6 192 9 58 35 v 3 IR 98 78 PR 32 ] (16. 67 %0)
W&k 1,

*1 HEEARTAAKRHER

A SR n o R EOD
GJB2 235 delC 4l & 13 6.77
235 delC Z¢ & 3 1.56
299 del AT &4 5878 2 1.04
176 dell6 4li & 2748 1 0.52
35 delG 4li 5 2848 1 0.52
SLC26A4 IVS7-2A>G 4li 45 58748 1 0.52
IVS7-2A>G ZR4H 5878 1 0.52
ZeRifk 12Sr RNA 12Sr RNA 1494C >T 4 2.08
12Sr RNA 1555A>G 6 3.13

GJB3 538 C > T 0 0

2.3 BHEBEELH

HR A% 52 % s 0 o Sk #5124 Usher 28 A9 1
i 3 Ge ok USH-001) » 4838 1 41 1] 22 1 B 5 M AR
WF T ) S v TR) 57 B B o s, R Cyrillie 2. 1
ol HR R . R RAE 38 15 6,
R B 2 B A 1 BIEREAE 4 B R REW T
R, LRt 25 AF % 35 K W ) R BRI A W S i A8 Ak, Sl 3L
X AR PR SRR e e M E L LR 1,
2.4 USH2A AR R THAHERL

YZEZR B2 B 0 D AR AT T
Grp s LR B 3 P L R A B, ILFR 2, 3X 3 e g
RAT T, BB kAR A R T A A 2 o 4457G > A
(RI486K) s LA PRI A X 8 1 7= A= 52
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B0 &tk @ B otk Bk JeiEs .
B 1 USH-001 RRERHA

*x2 USH2A EERTHRHIBFR

7 GEAR g, e i H

1 4457G>A(R1486K) HERAE W R IR
2 879 T>G(L293L) [F) S 5% A5 2

3 504 A>G(T168T) [R) L &A% AN 2
3 i+ i

WAL PR H R SR G PR L LA B B P L R AR
F18) i R A A R %) W T 3 A TR 3% L 2 B A U TR
. AR L PR R T 43 R 25 A AR AL R 25 A A R
FEREA 4 M EZENEORERHE GIB2, GIB3.
SLC26A4 } mtDNA12S rRNA, ¥ & 9 4> 28 75 fif
S, GIB2 2 FE A — A 5] 8 L v T A S AR S
SE M RAS 277 A 5w AR 1 Cx-26, AT 5% M)
20 e [ B 3 2 5 BCLE P9 B o T S Tl T B
H#.GJB2 FEF R FEH MV 1k 2 RN K
P OO X R P AR SE AT MR R ORE B b B R
SJC26 A4 £ 3 % i 5 M BT Pendrin, 55/ 5/
IR SR E M Z A K, EMNR T FRIE S FE Pen-
drin ZEAIELL R T BE K 25 G 1E. GIB3 & E &
AR E B IE L 5 E 51 R I PR 2 3k R
Wr R e B2 £ OB E ., mtDNA12S rRNA
FE G DNA 25 0] 45 #4 (4 o 28 11 8022, Hoh 4ok 1k
DNA 12S r RNA 1555A>G 5 5 1t 28 78 X il PR 2 72!
SO B b OCREDY . kiR SRR AL O O RE R B
e AFE T A AL T —0 H ARt U«
PRl LA 44 F — 15,

Usher Z5-&1IFJ& — i G 0 4% 5 M 35t 1% 950,
FRast (5 Pk B 220 0 R AR P2 & iE . USH2 & i
WL — MV Z B R R ARG 50 UL 1L AT ED)
e mIEH 2 X2 USHI 5 USH2 i) F % [H %,
USH1 B#E LI BRI N E 3 B BB %, % S 4%
Tz 3l /Y BE 1 #R G Hof 4l )L s 5 USHI1 AH Hb USH2
M E I ik R %, USH2 £ % &2 USH2A ~
USH2D DY &Y, £5 37 70 AR 48 & 95 BsF [] | & 0 A B L H- 4%
R AR U 4T X 4y, Ho oo USH2A & & % WL, 7
USH2A HfEFEss LA B S5 A8 45 30 Z Rl LR 58

A,

S 102 {925 W2 A SIEAT T BRI A5 o U
A5 HE PR T JF 388 5 4 B 305 o 6 H11 1 16012
Usher £5 4 X H5 R AT T 3410 TS L 4197 T 1%
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KA R E R RAZFERAL A, FE AR I 7R 192
{91 3 W 2 A v SRS HY 32 9 3 PR 2 AR BH ML AR H R
16.67% ,GIB2 FE K LK & 48 20 fi] (10. 24 %),
235 delC 4li &5 2878 13 ], 24 & 48 3 i, 299 delAT
T B 97 2 1,176 dell6 A& 278 1 4,35 delG 4l &
RS 1 i ; SLC26A4 KN TVS7T-2A>G 4i 5 R4 1
], Ze 59878 1 ), ki AR 12Sr RNA 1494C >T 28748
4 9]} 1555A>G 4% 6 il , R kI GIB3 & H 58 4%,
53k C10 4045, o 3 X USH-001 K & 19 ¥ 4 0F
T KB 3 PP L A, Horp 4457G > A(R1486K) ¥
K IR P9 B oA X A8 i s Y FE 1 i Usher 453
GBIER B MYOTA J B0 9 A B 28 28, %f
Usher ZEAMERAFIE T BN L 73R 41 % 48 H %
AR SRR S R R VT T A 103 ) B2
BF IR AN H AT B KRN 45.63% . ik
A SN SR AT R 8] R AR I e b A 2 R T B
AT H R A LN RAR 4 DAY IE 20 A7 L %
[H 52725 4 B R 2k 50, 00 %6 5 25 1 A0 X 191 il Jk
TR ELT 4 MR WHEFIL A 15 A
A SR, BE PR 28 AR A th R Ry 47.12% . Al fig 5 A F
58 H- 2R L ORI A7 /0 IR SR 4 L R AT S as B R i
ARG SLC26 A4 HpH H723R 28748057 5, JF F A6 I 7
T O, AR R A 55 R BR AR AN K
IR B AR A7 (45 78 USH 58 2 v 5B 3 1 T 4 1 58 45
DA AL 259 30 ) A I D i T R e L AR TR AL
U 10 3 0 A v e IR ST I X R IR LT A AR
A PR B R ST 20 G BB 31 Y H ok
A& 12Sr RNA 35 PG BH % AN 5 L 4B VF 2 K AL H
FBHRRBETHI—LHER,

H L YR A AFF 5% 3 7 B 2 35 TR A9 O A ek N T
fat e 2 G H B, JU H W oK L 5 iz WA 25 L B
1 XoF 3 PR 11 0 A B AR A A A o L T A R S 1 T
B s DAREARER L AR JE xR A & ik 1545 . Bl
FFE 1) PN 25 32 A A it BRI IR A 7835, J5 S0 Rbn A &
HEAT BT — 2D B ST, 50 35 A b %) B D] 2 A8 LA T

2% ik
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