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Analysis of SLC26A4 Gene Mutations in Bai and Yi People
with Non-Syndromic Hearing Loss

LIN Ken'.MA Jing', WANG Mei-lan' , LIN Zheng-cai' , LOU Fan',MAO Zhi-yong',
ZHANG Tie-song' ,RUAN Biao®* (1. Department of Otolaryngology Head and Neck,
Kunming Children’ s Hospital , Kunming 650228, China;2. Department of Otolaryngology,
the First Af filiated Hospital of Kunming Medical University, Kunming 650000, China)

Abstract: Objective To study mutation characteristics of SLC26A4 gene in Bai and Yi people with non-syndromic hearing
loss (NSHL)in Yunnan province. Methods Peripheral blood was collected and the DNA templates were extracted from 234
NSHL Bai (132) and Yi (102) people who were sporadically identified in otology clinics of Kunming Children’s Hospital in
January 2010~May 2016. TOF-MS Technology was used to detect the eleven mutations sites of SLC26 A4 including 281C—
T,589G—>A,1Vs7-2A—G,1174A—>T,1226G>A,1229C—~>T,1VS15+5G—>A,1975G—~C,2027T—A,2162C—~>T, 2168 A—
G. All children received clinical examination have been diagnosed medium and severe sensorineural deafness with non-syn-
drome. Results In the 132 Bai patients, 12 cases (9. 09%) of SLLC26 A4 mutations were detected. The way of SLC26A4 gene
mutations including homozygous mutation (IVs7-2A—G,n=4) ,heterozygosity mutation (IVs7-2A—>G, n=2,1VSI5+5G—
A,n=2,2027T—>A,n=2) ,double heterozygosity mutation (1Vs7-2 A—>G/1229 C—T,n=2) were found in Bai people. In
the 102 Bai patients,12 cases (11.76%) of SLC26 A4 mutations were detected. The way of SLC26 A4 gene mutations inclu-
ding homozygous mutation (IVs7-2A—>G, n= 3), heterozygosity mutation (IVs7-2A—G, n=3,1174A—T, n=6). Were
found in Yi people. In all patients 10 cases diagnosed as large vestibular conduct syndrome (double side) by imaging. Conclu-
sion 1Vs7-2A—G was the main mutant form of SLC26 A4 gene. In Bai and Yi people with non-syndromic hearing loss. Ves-
tibular aqueduct and the large endolymphatic sac showed by temporal bone CT,head MRI in some patients with mutations.
Through SLLC26 A4 gene be detected can get a definitive diagnosis of vestibular aqueduct expand before Onset of symptoms.

Keywords: bai; yi; non-syndromic hearing loss; SLLC26 A4 genes;mutation

» EE&TE . nmARHUT AP R T H (2013FZ243) , s TARHETHIM H (2014NS054) , 75 H 4 R FIAE R B2 (RL BRI &% 30 2015FB090)
VEER A MK B (1982—), B Wi+, 3G EE I, 3255 M /N JLE Bk S i 4R}, Tel . 13769186698, E-mail : 526823761 @ qq. com.
BWAEE D WL E B RGN LE S S BSMEE . Tel 113888959101, E-mail : majing@etyy. cn,



AR ESRSE $F31% 6l 2016411 A

] Mod Lab Med, Vol. 31, No. 6., Nove. 2016 29

SLC26 A4 FF A7 T Ak 7931, H mR-
NA 42K 4 930 bp. & 21 N4, JF 7 e 524 48
2 343 bp, 4mHS 780 1% H R Pendrin, SLC26A4
Fe R 22 A8 ] S R Yo o K [5orE B # Al Pendred 45
ik (T [ (T NS N i T S B (S N 1
70% X H 80 %0 MR YL AR R PR AT . KT E
5K & 22 G 1 (enlarge vestibular aqueduct syn-
drome, EVAS) J& # Y (0 4% o P 358 4% 14 B 28 19 % WL
KA, EVAS %k 45 SLC26A4 JEH %48 & &
%Y. = rd HE 8RR B 0 s AL S
DRI 5 R A AR X5 /D . AR ST X 2 i M DX P R L %
AR 25 A AE R H 2 AR K K I SLC26 A4 FE [H 4 %
XA B 1T R T 50 A8 Ak SRR B 1 e TR I, S b
B B 1Y) 35t A% 5 ) R B AL R AR
1 R 5FE
1.1 ##
1.1 WFFEXF 4. R4 2010 4 1 H ~2016 4E 5
AR LE BB 5 s R T2 80k 1 234 1 H
W EETG E CEE DL B AR LR A IR B R R E A
JE I, $2H DNA . fr A & L2 o i R K 2 35 112
RHARLEAAEME T EE U LR RSt E, 4
5 132 Bl A% otk 46 41, 554 86 il 4E % 10 A
~18 % ;102 x5 . BYE 63 B, &k 39 6, F
W 8 H~18 % ., MR & ARBiE# BT RS
PeUGE i, 58 2 F G R =15

IVs7-2A>G

S

Intensity
W A~ OO N

= N

ol

Mass

IVs7-2A—~G 4l & 5875

1.1.2  FEALS AR ABI 3730XL I A, 55
ABI9700 PCR ¥ ,Mass ARRAY i HFE R S
P ) &, 26 B Sequenom /28 H] ) Mass AR-
RAY DNA Ji i 451 5 H 7 R 4¢

1.2 Fik

12,1 IGIREARN R Gl o W N AR N 3 4R
o0 5 0 s S B G Bl B ORE, HL N A L 4 B
SRR BRI A A CHE R 2 W
T LA L) A, XA B R E T e
B I PRAS: 25 GBI CT Ak i MRT 4G 25 ) AN T ) 2
VAR CHEF & 5 W M i T 375 & ) » Ik B ok 8]
Fk I Sml LA #EF 7 35 20 DNA A9 i) 55 B 5 ] 5%
Bl

1.2.2 "KAT A [E] BT (time of flight mass spec-
trometry, TOF-MS) £ ARk I . R4 B35 5 ml 41
B T L IR RE AR AT 2% FHRG I L X AR AR $2 B DNA J5 17
S SRl BRI 5 W R A A, ) A e =
% i X PCR 7= 9y gEAT A3, DL 25 B 9 185 5 7 v o)
&I ANTP, =9 2lifh, B8 7. Skt 2
Bl ot i AR KR R A B B S8 AR

2 H#HR

2.1 TOF-MS#&nl =X AG. SEGEIESS
HER H R NBE R SLC26 A4 3[R 28 78 4 5 o 1= 1Y
D35 M TVST-2A>G L, RASIEE DL 1,

IVs7-2A>G

oNn A

| T S S I IR I TR T
5450 5500 5550 5600 5650 5700 5750 5800 5850
Mass

IVs7-2A—>G & 578

B 1 TOF-MS#il SLC26 A4 B ERTIEE

2.2 R E L 132 M) A 102 46 S R 25
AAFE R H 2 i % SLC26A4 K R 54 52748 2 4% Wik
9. 09 % F1 11. 76 %0 » He G AR sH A A 7 X WL 3R 1,
281C — T, 589G — A, 1226G — A, 1975G — C,
2162C—>T, 2168 A—G o J57E F T | 5% e Bk N\ A
R EBA R,
2.3 whEaed BEWEE PR CT Kk
MRI K2, £F % 7 1 SLC26 A4 3 K 98 48 1) &
HATRAR F G R, P CT & MRI 45238 &

TRE A2 VoI B A TTRE K B PR S ik B
KO 2),24 i) SLC26 A4 FER RAS R FHHA 10
38 CT S 7m XU A EE S 7K 458 9 R B N ik 1 4
K.

3 Wi KREMREWRESKEY KEERS
SLC26A4 JER A %)M G . 71. 9 % 1 K ke
FKE LR AR F TP AT DL I SLC26A4 B 5§
AR, 2 Y5 IEH A AT AT SLC26 A4 LR 28748, Hijy
EER A 55 B 2 W R /T BE K N Ok B



30 BCRREEAE B 3G H6M 2016 4 11 ]

J Mod Lab Med, Vol. 31, No. 6., Nove. 2016

R o 8 R TR 5 A A AN [ B S T dal A AR
Kuy2e 5, 5T 2 FE i X /0 B0 R I 22 48
H oy TN A 5 A8 A7 2R S e AR A X AR R g

FBE RGN 10 RE B IO R X JHG At /0 R e
Gy BT RS L R A e H 2 N T R DR 2 A 9 A o)
Br.

*1 132 il Bk 102 Bl FE GRS MR B E HEH SLC26A4 EFERITHER (FI)
W bk %%
IVs7-2A~>G 1229C>T IVS154+5G—>A 2027T~A IVs7-2A~>G 174A—>T
KERE B 2 3 3
i 2 3
aRRY B 4
B8 3
Eakary Y 2
I
RARN) 6.06" 1.52 1.52 5. 88 5. 88

TE AR RS IVsT-2A—>G 5 1229C—>T W M1 /132 Tk,

2 ABACT REMBIESKEY KAE;BEAN MRIEBRAEMAKEEYT X

SLC26 A4 J K 7E v [l 98 48 Bl 46 fie ey (1) 28 10 2
IVS7T-2A>G (4l AP, IVST-2A> G (48O (4
FRAE c. 919-ZA>>G) o1 T 40 i F 8 BT VI 7 o5 A4 7
BN AT 7R 37 R, AR HT /A mRNA
ANREIE #0034 T 8 A B L AN T 7 FIAb
W9 ELREAE T F 2L Pendrin B8R R AL
HE B3R BT 1k . 521 Pendrin BS5 M FITHRE . 2k
— U A X 263 i K RTRE K A R E AT
SLC26 A4 F PR A 5 98 A8 X 38 0 A 7 R 3R T i &
LT B A IVST-2A > G Ab, R E OB
SLC26A4 H R # i RAZ B A5 TVSIS +-5G—~ A,
281C— T, 2027T = A, 589G — A, 1174A — T,
2168A—> G, 1226G—> A, 1229C— T, 1975G— C,
2162C—T, SLC26A4 3 K =& 48 o] S 30 Ai g 5 /K
FEY R HENERE., fiESKEY KRGS
fiE £ H SLC26 A4 3 K 7E A [] Mo XA R 28 48
RAVB AL AR . W5 0 AT B [R] 53 £ R

P X BRI R £E A AE R H N B
SLC26A4 FER A 11 A7 s i A7 2, 5 BN
R 7 2 He e, B v Al e R L 7 T R LR
RERF ST RBAWR SRRARGE AT E &R
SLC26A4 F [H 28 A8 1) £ B A 5 2 TVST-2A>G,
H SLC26 A4 K& [H 4l & 58 48 1Y 8 38 FE W 1 B 15
T 2% 35 s B A — 3 T g 40 2 7K St A 1 K G A4 1k 22
S IR HARA B E R CT & MRI R [ E S
KEY KN E Y, X 7R E K 28 A 1E
)43 F 9 B B SE A8 2 Wi A e B — BohE 6 i 4
SLC26A4 R4 & R4 2 G268 =AM B
MmO SAFEER YL, REXEY RERY
IVS7T-2A>G AR H B & CT #ijiE /K E N #1%
2 IR — B0, n] BEAE BCE R N b L 77 AR A 3
AR AT e . &P XS UL Ap G 00 . RS R i i2
HIEE T KB 25 A AF L i A B SLC26A4 43 195 [H
B RBE T it — 24T Y 0 A e WA E R



AR ESRSE $F31% 6l 2016411 A

] Mod Lab Med, Vol. 31, No. 6., Nove. 2016 31

REALE 5 AR R B BOR e SLC26 Ad 5 [H BT Y

RAFFHIE . AW G2 R 092 65 LAY H i i P

AT RGN | 6T T 30/ B30 R e - 23 ik PR ORI 1) 98 728 A7 kAT

TE R BE o F 2 38 o W B 1 A I S TVST-2A >

G M R R B R AN, B AT 7R

T K 336 fAE £ A AR B 2 A A R A TN B TVST-2A

=>G il 2168A™>G (H723R) %5 {7 3 IR 47 % 43 51 g

9. 0801 2. 98 %6 ; B i A8 AU A Ll 7R 4 U N KR 2

AR 78 4 R A A P A B SLC26A4 TVST-

2A> G M O 5.13% . AR BF 5T A

SLC26A4 #: [ IVS7T-2A>>G RAE R 6. 06% . 5 ik

SLC26A4 £ H TVS7T-2A>>G RAE R 5.88% ., Kk

H 2168A>G(H723R) R, IVST-2A>G H 4%

BRI E NRIEKE . BT H R R AR A,

W AR G R AR W 2 2, T 5 2 0 I K A A

ARG . AR YRS 45 R 2 B B W T L B B B

HEWFHT2HMIZME L Ak FEE 8817

A Ja WIS v s gk — 20 b SE RO . AR Il R v B X

i A 48 i B0 R g AR 0 AN HE 0 S C L T 24

RT3 2% B 7 45 5 T A] BE AT AR 4F By T $50R 4R

SO0,

Sk

(1] & kbR —. 00 2. 5. RuTE K 256 10 i 2

RAZ WA SLC26 A4 KR 922 43 #r L) 1. viv [ B o i e
L HHMEE, 2006,13(5) :303-307.
Dai P, Han DY, Feng B, et al. Genetic testing for the
enlarged vestibular aqueduct syndrome and mutation
analysis of the SLC26A4 gene[ ]J]. Chinese Archives
of Otolaryngology-Head and Neck Surgery, 2006, 13
(5):303-307.

[2] Hakli S,Luotonen M, Sorri M, et al. Audiological fol-
low-up of children with the m. 1555A™>G mutation in
mitochondrial DNA [ ] ]. Audiol Neurootol, 2013, 18
(1):23-30.

[3] #& &b, RFHME, wk —, 5. Pendred £ G 1 3k B #4

G U A R W T B L 2 AL R ETE K B R A R R
(. v T S o Sk 351 40 Bk 2% 7 2006, 41 (7) : 497-
500.
Dai P, Zhu XH, Yuan YY, et al. Patients suffered
from enlarged vestibular aqueduct syndrome in Chi-
feng deaf and dumb school detected by Pendred’ s
syndrome gene hot spot mutation screening[ J]. Chi-
nese Journal of Otorhinolaryngology Head and Neck
Surgery,2006,41(7) :497-500.

[4] Yang JJ,Tsai CC,Hsu HM,et al. Hearing loss asso-
ciated with enlarged vestibular aqueduct and Mondini
dysplasia is caused by splice-site mutation in the PDS
gene[ J]. Hear Res,2005,199(1-2) ;22-30.

(5] =k —, L E g, 8, & ROu7IE K8 A& SL-

[7]

[8]

[9]

[10]

[11]

C26 A4 35 5 5 B 8 J7 5 R ). 4 T
Bl 7,2010,8(3):292-295.
Yuan YY,Wang GJ,Huang DL, et al. Screening stra-
tegies for SLC26 A4 gene hot spot mutation regions in
patients with enlarged vestibular aqueduct in China
[J]. Chinese Journal of Otology,2010,8(3):292-295.
B m.3 PR ORGSR TRAT I )AL I R
TEAEZR-A NE B 5 22 5L PR A rh i 2 FH LT, b AR H- 5
WA IR Sk AP FE 2% 3, 2013, 48(12) £ 985-990.
Zeng Y,Jiang D.Feng DF,et al. Application of MAL-
DI-TOF-MS in gene testing for non-syndromic hear-
ing loss[J]. Chinese Journal of Otorhinolaryngology
Head and Neck Surgery,2013,48(12):985-990.
EARRLHE AR A T ER A AR T R
Wy I3 PR B8 B RO ) ). AR R 24 7KL 2013, 11
(3):375-379.
Wang CC, Dai P, Han DY. Preservation of residual
hearing after minimally invasive cochlear implantation
[J]. Chinese Journal of Otology, 2013, 11 (3): 375-
379.
WREESE AF  AE AR AR, 45, TR b X AR 25 A E 5t 1%
P A DL DR 5 A By A (). BARRG 36 B 2
47,2014, 29(5) : 34-37.
Chen XP, Fu Z, Fu SM, et al. Study the mutation
screening of GJB3,GJB2, mtDNA, SLC26A4, gene in
hainan population with non-syndromic hearing impair-
ment[ J |. Journal of Modern Laboratory Medicine,
2014,29(5) :34-37.
EHH R — 0, X SE A, T B I H IR X 336
RLE G AEBIVE 32 8 K 4 T ot %0 B 2 4 B L) ). A
B DL L SR 2R 5, 2012,47(9) :760-763.
Wang YL, Zhu YM, Liu XW, et al. Analysis of the
hereditary etiology of 336 patients with non-syndrom-
ic sensorineural hearing loss from Ningxia Hui Au-
tonomous Region of China[ ]J]. Chinese Journal of O-
torhinolaryngology Head and Neck Surgery,2012,47
(9):760-763.
PN ok — 10 AN S IR RN T AR O A
HE2A G TRBE ] e R 2R E,
2010,8(4) :407-410.
Jia JJ, Yuan YY,Dai P,et al. Molecular etiology a-
nalysis among students with profound hearing loss in
a special education school in Shandong[J]. Chinese
Journal of Otology,2010,8(4) :407-410.
Schimmenti LA, Warman B, Schleiss MR, et al. E-
valuation of newborn screening bloodspot-based ge-
netic testing as second tier screen for bedside new-
born hearing screening [ J]. Genet Med, 2011, 13
(12):1006-1010.
W #E H #1:2016-07-25
&[5 B #8:2016-09-26



