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Common deafness genes detection and
hot mutation spots analysis in Han people with
congenital non-syndromic hearing loss in Hunan province
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( Department of Otolaryngology- Head and Neck Surgery , Key Laboratory of ENT major disease research in Hunan Prov-
ince , Xiangya Hospital , Central South University , Changsha 410008, China )

Abstract:  Objective To investigate the prevalence and hot spots of GJB2 and SLC26A4 genes mutations
and to estimate the incidence of the mitochondrial 12§ ribosomal RNA A1555G mutation in Han people with non-
syndromic hearing loss ( NSHL ) in Hunan province. Methods The study included 139 subjects in Hunan area ( 80
males, 59 females, a mean age of 7. 6 ). The genomic DNA samples were extracted from peripheral blood.
Screenings of GJB2, SLC26 A4 gene mutations and mtDNA 12SrRNA A1555G were carried out by direct sequence ,
DHPLC and PCR-RFLP respectively. All individuals found with SLC26 A4 mutation were given temporal bone CT

scan. Results  The study showed 43. 9% of the patients carried at least one of the common deafness gene
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mutations. The detection rates of GJB2, SLC26 A4 gene mutations and mtDNA A1555G were 23% , 18.7% and
3.6% respectively. 6 GJB2 and 13 SLC26 A4 gene mutations were identified. 87.5% of GJB2 mutant alleles was
235delC and 46.5% of SLC26 A4 was IVS7 —2A > G, which implied 235delC and IVS7 - 2A > G were the most
common mutations in these two genes. The incidence of enlarged vestibular aqueduct syndrome EVAS related to
SLC26 A4 mutation was 14.4% , which was lower than that of deafness related to GJB2 (17.3% ). Conclusion

43.9% of the patients with NSHL carry the common deafness gene mutations, which indicates high incidence of hereditary
deafness in Han people of Hunan province. GJB2 gene mutation is the most common cause of NSHL, SLC26A4 is another
common gene causing deafness in this area. 235delC, IVS7 — 2A > G and A1555G are the hot spots in GJB2,
SLC26A4 and mtDNA gene mutations respectively, accounting for 71. 2% of all three gene mutations. The molecular
etiology in 35.3% of the patients with NSHL has been made clear through this study, which provides important data for

19 %

further steps in genetic counseling, gene diagnosis and prenatal diagnosis, and also instructions for clinical medication.

Key words : Non-syndromic hearing loss; Gene mutation; Vestibular aqueduct; Mitochondrial DNA.
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Y7.6 % O BUG . B AR BT 12 58 i 5
EANUT C Y T R v VA RN D U g
PR A, 45 G0 s HE bR B g B s M 25 L b
T A3 BT S B W g 5 ORI 25 AR B - 3
Y12 B Oy et A% o A SR 5 AR B B R o [R] B gk B
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1.2.1 DNA F3&  HhiCH &85 0950 R il &
5~ 10 ml, fF 2§ B, # M AR By — 505 ol 32 5
A 20 DNA,

1.2.2 Aazalpken GIB2 ARRE MR
P& UCSC 48 FE GIB2 L[ /7 41 (NM_004004)
Bt s 4 ( B R TR A W A )
AN GIB2 BN TP 1, 9" By A B
55 o B X e H B 105 bp FR i 9 83 b,
PCR I Wik & 4 10 pl,{é,\%éﬂ DNA 30 ng,
dNTP 200 wmol/L, 10 x PCR Buffer ( % 15 mmol/L
MgCl, ) , Q Buffer, HotStar Taq ( Qiagen ) [
0.05 U, PCR JZ i 7£ 2720 % JE [H § 1 {X ( ABI
ANHED) B AT, % A Touchdown PCR :95°C i 48
PE 15 min;95°C A8 30 s,64°C E M 30 s, & 1F
HEEO0.5C,72°C 4EfH 40 s,12 MFF;95%C
ABHE 30 5,56, 5°C K 1 30 s, 72C FE il 40 s,
22 AE B 5 72°C 38 43 SE A 10 min, 10°C R £F
PCR j= ) 42 6 % PAGE J K I B AT 5 i 1 7™ i
TS vE DL IS, W B W TR I A A% TR S U i AL
B, 4b 352 JS B 7 ) AT ABL 3100 8 2l il i 43 2k
A o WP 45 2R 2R AT DNAstar 244 #4753 4 o
1.2.3 & A &M Ek48E#% (DHPLC) #& K
#m SLC26A4 X W% P 1 SLC26A4 H[H
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2 DNA 30 ng, dNTP 200 pmol/L, 10 x PCR buffer
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Start Taq ( Qiagen ) fiff 0. 05 U, PCR Jz i & 1
7 :95%C FWiAF I 10 min;95°C A5 4 35 s,59°C B
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fFo FERiAEA R PCR =) 25 6 % 1 I I e ik
JiE A I LA A v 1) 7 e R B R S DL
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BE,95C S min, RIGEERH Z 25C
(R4 s BEARO.1°C) i Z 5853 2458, T W 5= U
MUHE o B A58 7 3 R TS D0 A B 00 A D
B2 47 DHPLC i £ o #5808 19 A 4 2% U
¥, I 7 45 2R >R F DNAstar 8C0F 3517 70 4
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PR 745 () #8251 975 , 39 247 B 3 HRCT K 45 , LU
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1.2.5 R&EBHARE -RFABEFHBEKESS
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A1555G R & N primer3 B 4F 78 £ 33T 5
Wy, E W S W F 5l S -GGACATTTAACTA-

AAACC CCTACGC-3’, [ [ &l 1 ¢ 5 H .5 -
CTATTGCGCCAG GTTTCAAT-3 * . ¥ #8 £ 4
mtDNA 1555 fi £ 1) 262 bP K B H (1 1 I,
PCR 2 R AR 22 10 pl, &% 3k P 41 DNA 50 ng,
dNTP 200 wmol/L,10 x PCR buffer ( £ 12.5 wmol/L
MgCl, ) , Taq ( Qiagen ) fiff 0. 05 U, PCR Jz b &
4 .95C FiASPE 5 min; 94°C A5 P 40 s,61°C 3B
k45 s,72°C fEfH 40 s,10 PMEFH ;94 °C 28 P
40 s,57°C3E k 45 s,72°C #Effi 40 s,25 1§
H;72C FE 40 SEff 10 min, 10°C £ 7. DL Alw
261 PN Y] g% RASK, 6% HE AR R RN M B
Ji Ha, Dk A I AT L 58 A AR g BT FS 4TS S 262 bp —
S5, B A Y R B D A il 17D 1842 bp F1220 bp
[ O = A3 B R % NI 1 0 ol s A O
PCR 7=y 4lifk J5 ] ABIPrism 3700 Jl J¥ 1% H 4%
D7, 12 ) DNAstar 07 40132 F43 #r 45

2.1 GJB2 3K G I 4%

32 B H R 2] T GIB2 B R AL, K
RN 23% , Horh WA A &L R AR 24 )
(17.3% ) , LRI T 10 FiA 7] 28 B [ fig 5 A8
SR 6 B M BN R AR 4 R 2
(R 1) Hrp 28 #i#EiF KA ¢. 235delC, £
FiK20. 1% , 5T A RAZM 87.5% o 43 iTE
3P E PR E GG RAZ . 1396 > T/c.
235delC, c. 550C > T/c.235delC Ffl c. 176 _191del 16/
¢.235delC, ¢.79G > A Fll c.341A > G EF
W) Z 2, 76 8 & iy 55 7 5 B2 3 0l R
20.2% 1 12.4% |

F 1 £ GIB2 A8 R AE B BRI 1% 1L
F5 T e s TR RAHAY gty A O SN FE AR
1 ¢.571T>C p. F191L, L - 1 0.7 0.36
2 c. 139G >T p. E47X e - 1 0.7 0.36
3 c. 176_191del16 p. G59fs ®ig - 2 1.4 0.72
4 ¢.550C>T p. R184P L - 1 0.7 0.36
5 ¢.235delC p. L79fs ®ig 21 7 20.1 17.6
6 ¢.344T > G p. F115C S - 2 1.4 0.72
7 c.341A > G p. E114G EZ 5 25 21.6 12.6
8 ¢.79G > A p. V271 N 6 45 36.7 20.5
9 . 109G > A p. V371 27 7 18 18.0 11.5
10 ¢.608T > C p. 1203T EZ 1 13 10. 1 5.4

T G R A SRR O B SR I (139) 5 A6 (7L DR ATIR 1 5708 45 (S ) o 9T A5 268 07 5 DR 1 )
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2.2 SLC26A4 JE[F 575 K ) 2%

Bk 24 5] GIB2 WL &% i K& A 28 22 1) f8 35 A,
LG 115 9 8, o 57 A4 5 A6 T 31 DH-
PLC S T8 o &y 40 #r , 26 Bl i 5 #5000 A
SLC26A4 FEF 545 K R K 18. 7% , %
P14 T AN [F] 28 A R AR S, 4R 13 B 2 A

G R Fh £ 45, 3Lk 17 ]y SLC26A4 HE K

MG EBREGRE,9 Bl SLC26 A4 Jt F %
A(F2), IVST —2A > G BEH W RAZR
G T AR SR Y 46. 5% , o VST
-2A>G 4i /R 6,5 fl 7 IVST -2A >
CMEGHRERZ K3 B IVST -2A > G H5
A R 948 5 ok o T410M, (5 BT A 58 48 45 i
HEHEMI11.6%

F2 £ SLC26A4 75 SEAE FBE TP R IR L
5 AART/NE [TE Tl RAEERNE FRAFHTY gy S Ky A7 B R g R

1 2 c.23C>A p. S8X T X - 1 0.7 0.36
2 6 ¢.679G > C p. A227P 1238 - 1 0.7 0.36
3 1vs7 IVS7 -2A>G - LE: S 6 8 10.1 7.19
4 10 c. 1174A>T p. N392Y itk S - 2 1.4 0.72
5 10 ¢.1229C>T p. TA10M 1238 - 5 3.5 1.80
6 10 ¢. 1226G > C p. R409H Y - 1 0.7 0.36
7 IVS10 IVS10 - 12T > A - B - 3 2.1 1.08
8 15 c. 1692_1693insA p. C565fs fran - 1 0.7 0.36
9 16 c. 1716A >T p. F572L 123 - 1 0.7 0.36
10 17 ¢.1975G > C p. V659L Y - 2 1.4 0.72
11 17 ¢.2009T > C p. V670A itk S - 1 0.7 0.36
12 19 ¢.2162C>T p. T7121M =38 - 1 0.7 0.36
13 19 ¢.2168A > G p. H723R e L - 4 2.8 1.44
14 IVS11 IVS11 +47T > C - EA 1 19 14.4 7.55
A R A AR BT BIRL BRI (139) 5 S DA I G AR S S N o T SR S N (278 ) f L 4]

2.3 MBHEKAL
26 i K I 2 28 A5 1) BB Rl 22 i),
PEAT U HRCT Ky, & B 15 51 WL &5 {3 3 R 28
A 35 9 FR BN B A U R RE K R, T B
SR L 9 AR A 3 RN i EE K S TR
4 BIEH . PRI ERAERE 1 B8 T3
i v, 2 1 R iR B S R R OBR S K
SR WMBEER BBEEMASWHEREE,
Tl R & X, N R IE#
2.4 mtDNA 12SrRNA A1555G %875 K i 45 S
5 i /B E WY S 5 v WL 262 bp — 4%,
J¥ R S5 A7 7R G o€ AR, b 2 o] iR S A O 4 Al
GIB2c. 235delC Z& 4 %75 fl SLC26 A4 IVS7 -
2A > G RA, MHAR 134 HI TR,
fit U 5 AT UL 220 bp — S5 (B 1)
2.5 EHE X4
104 5] Wy Jy IE # # AL & 3 IVST - 2A > G
Fl c.235delC B 45 {7 JE (Rl 28 A 4 47 & 45 1 #i],
A K I Al 58 AR A A

123456M78910111213141516171819

—
—

[y
200 by W 0 g g o g e

—

100 bp

1 ZRRi MR DNALSSS {37 g i i 10 4G I 41
T VKIE 12 #0013 7R B ALS55G =72, B Y) )5 A Al
W, 262 bp —24f ; M :100 bp ladder marker ; 4% Jk 38 :
/N 104 4] %k BRORE oA 17 ) 995 481 1 B U0 25 R, AT L
220 bp — 47

3 itig
HAafH TR SR IrRBELe, a8
R L IR SR 10 < o R O 1= 1 I B <9 A N 3

o W RFLP X 2 1A B i 5 28 A2 1 A7 i A%
J&— P B G BT R AR 0 AR DN T vk o T o
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AR Kk JE L\ ) DHPLC 15 58 78 i £ 5 Th) B gk
PEFDFE 5 Mk S, PR R E KR b 3 O 96% ~
100% ™, HL 5 B4 00 8 AR B A B4, 1 A
AT I R g AR U A . R AR BF 5T 4k
() &6 I £& 2, %0 Bl DHPLC %} SLC26 A4 3 [H [
21 AN Hh S B AN B 40 AT 58 AR i A A i
) B T R0 R S MR AR AR R B R R TR B A
A% 25 I P IE S A H F G 100%

AWFFE T, AT R 43.3% B H WA
(R B S RNl 8 1 N A P i e G =
KW G, Hr, GIB2 JE R % 48 i & th 2
1, o T 30 g b XU NSHL f 8 UL iy Ji B
A M 1997 4 & Bl GIB2 JL A 5 H &1 & & U
K, EAAEEAR RGN PTG T RER
K GIB2 B 5. HEIE &K 200 £ Fp
GIB2 HEPH 98 78 im0 3X 26 58 8 75 AN [m] B e A
BE b & AR 3R o A i DL 25 AR OR .
35delC 7EJb BR K 25 [ 0w & AN b i A
GIB2 A5 Y 70% 7 167 delT & 3 &k A 1 5
WL S AR T 2R B R AR 0 K I E X
il 58 A8, H B LAY € % Ol 235delC, F D
S50 XF 2063 ) LT O Y R E B R
REEAWGE KB, GIB2 JE N 78 38 (= 5 8 A #¥
o SR B0 AR IR 14.88% , ABFS W
7N, R X GIB2 K PR A B0 g8 AR R
17.3% (24/139) , & F 14. 88% [y ia 1k K .
Horpr235delC 4G HI R K 19.9% , 5 A =748
LN EHE Y 87. 5% , J& GIB2 = B (1 B ¥
X, 5 E&EH &0 AT o 78 i 8o
(18.16% )" e, Wi Rg #b X NSHL H 235 delC
S [ A AL TR Y K OF, 235 delC 2 1%
HiIX GIB2 My SR AL R, 8 EIF &N L H
Vi b i X NSHL i 2 w1 R 235delC 5b, 228 W
1) 5€ A% Sk 299 -300delAT, 5 fF FH % 4 1Y
15.66% , M A MG IF R K BIZ AL . 176 _
191del16 Fil 344T > G & LK F 235delC By %
A AR GEAR BRI, £ A AR 3. 6% , i
—UESE T GIB2 JE R 28 A8 BLAY B i 119 b 35 KR
Sk GIB2 3 PR AH ¢ o B 8 /R 3 1) IR IE ph &
AN R R H, R N D E AR A Y B AR
H BRI BT R GIB2 kA %8 A% i A X H-
ERFENIRIT MG A EEE L,

PEAE X TSR ARE EVA B Ay SLC26 A4

5 DA G £k B, SLC26 A4 P 58 A8 HAT W] A 114

Pl e S M, AS TR B LA ) b 3 EVA HRE
SLC26 A4 Ft R 58 A5 1y Bl %6 F1 28 48 1% 5 A .
FEACBR = mm N Fh i W 2 AR AER
T416P f1 IVS8 + 1G > A" | H A fn ik F A
SLC26 A4 3 [H ) 1 % 548 )5 K o H723 R
Wang 25 Xt 107 451 b [5] i E K & 97 K 883
177 SLC26A4 JEH 21 AN Ty, kAL
T 7 AT IVST -2A > G FI%E 19 48 7
B H723R J& o OB I 0 M R A8, B TE T
AR5 57.63% F19.04% . A B
HIVS7T —2A > G WK H ZE R 10. 1% , K T 4
[ SF- 24K 13.35% 5 B A 58 78 4 o 3 [
1) 46. 5% , N5 — & KR AZ, RS T SCHR ik
W, HR oy T410M Fl H723R, 43 5 &5 Bf %
AR EET LR 11, 6% F1 9. 3% , A K il 21 &5
NP 5 H DL B Rl SLC26 A4 SE R 58 A
TN HE T SLC26A4 B[R 58 A8 B AT F ik 4 5= 1
MWL o K B Y 13 Fl 35 1k 8 AR 4y B Ay F
PDS JEH 45 2,6,10,15,16,17,19 =4 &
TR T M 10 N & L, HA A IVST -
2A > G i FANE T 8 BB T H, % X AL &
MRAKR 20 4>, A F 10 .19 (17 53 54 8
53 NRAMK, RATLEX 4 A IR 548 5 BF
BRI 83.7% , L, % 4 A~ X 3 Al gE >
IUJ% NSHL 1) SLC26 A4 it [F 58 A8 iy #4 a5 IX 3

Ml ) 22 | #+7 SLC26 A4 JE [F 58 A8 1) i
T, AL R 28 3 EVAS 1) R A R
100% , BLAF 7 FE P R AR 0 42. 9% o HR 4R 3C
BRI 4 A A BIE ST 4 R, BT A B SLC26 A4
HEEMG AR EGRAERTHEEHRAN
EVA 5l B At B % | 4 W72k U7 19 5 2 ] 1VS7
—2A > G 4G R8I B E IR AT RE O I RE K B
PR, WA BF 5% 0 A 19 139 4l B &8 i b = 0
A 20 il R K HTRE KA B A . R, )
X NSHL AffHr, 5 SLC26 A4 JE [H 58 A8 A7 3¢ 1)
EVAS [k =% K 14. 4% (20/139) . iz Hs
X GIB2 FE R AH KM H FA KW R (17.3%)
LL#e, 78 SLC26 A4 J [ 28 4% J& {L Ik T GJB2
JE PR 5 3500 B M DX D% NSHL & g 1) 7 22
o H R BT RE K Y KB H e
i S A A% 1 T B B R TR AR R E R I AR
ATy, AT A AT DL ok wr o R s
SR s BT 2 R AR A5 BT Y 32U AR T, BT LA
BB — AR KRG MM ERY
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LA 5% AT B N AR o o A o R PR R A Y O A

FATICHE 5 ] 8 F #547 mDNA12SrRNA
A1555G AN, AL RAE RN 3.6% , 5
FARETH K 2.86%" " o Hoh 4 64 B
9 DR R % 2 A o Tﬁﬂ?@éﬁﬁiDNAl%rRNA
A1555G SRZER DX ZHME R LS ERA
A AR, T LA A IR R A B N A
& fil X 28 BT A R Z AT Al BB R B O IR WA U
SPUT BT L, AE 58 AR SR I ) T M X R
mtDNA12SrRNA A1555G 28 7% 1) i &8 T AEAE %
HE 7R B Y ) I, R R R T 5K T A
GURAEZME R R R, X TR 2
P32 1 A R B TR T

AWF 5T @ o xR WL H 3 N GIB2
SLC26 A4 KA F1 mtDNA A1555G Z& 7% (1 %6 M
HHH35.3% (17.3% +14.4% +3.6% ) 1y
BE G T . NSHL B85 ok [ ) 5 45 4
X, BA —E 9 AR A, BF5E 45 Rtk — 2
FE T O IR P O A T8 R XA
i 1 “ET M T R 2 TN W gt AR R R T
HAEERE S
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