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s e, 2 Real-Time PCR i, 5l oslizad L GIB6 05 S 55 G 4 cpioman

03 g edalie (Ao pd Y/ Y SIS 05 50 g (oal b Y 51 ool gl \Y s andllas ol 5o @Lﬁ
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G ) a8 ol Cudly oyl L;Li}f’\/bb-l Camazr opl 53 GIB2 05 igzr oml ol 1 pS amess

o sl VLSl slow) J gts 45 ool (Gap Junction)
S S GladsSIse 5 by O JUESH o5l 5 ol J L
05 5 e G Vo 3 G 0sSU [M] das s
lac wsd o la g ol 5ol 518 Y1 L SIS
o I Olmsa [V o)ls Ssline ¢y il
OLss e 53 167delT A] s5Lais slacunas 3 35delG
S Sl sl max ;5 235delC (4] g3kl
ey V8] i 3T o me ;3 RI43W S [\Y-) 4]
05 52 el eds 1S GIB2 s fgr op Smls
IS U Yo-Yy Combge 3 il S L R Y S
o AT S 5l 51 SO G oS 5405 55 0iS
0348 slwl 4 e 35delG Jigr 555 0 35delG g
05 53 [V0] 35 e VY o jlec anslidond 53 353 4aSls
Del(GIB6-D13S1854)] 5,5, i~ «_.. GIB6
il S L3S aYs i~ 4 Del(GIB6-D13S1830)
5L S e 0y Sis i b O Sssen Syt oS ol
o () IS) s e il 5y o el GIB2
G3lsks V44 ks G Gde Lels Del(GIB6-D13S1854)
Del(GIB6-D13S1854) g 5 GIB6 05 (s o6 &b
S 53 5 el (3LhS TYY s S Gl ol
GIA3 GIB6 GIB2 Joli a5 05 cia (s3L,ks A
CRYL1 MPHOSPHS8 PSPC1 ZMYMS ZMYM2
SlS Bi- fom e A 2 DY M 258 0 Gl
3 aS 355 0 S GIB6 05 (5 055 4L 31 (glasks ol
s b (Primer) S3el ankas opl G (gl andllas

AE gy OF 5 laie Real Time-PCR s, 3l esliza L

2ol 28 Oy 528 s @&wﬁ&\pujjﬁﬁ

PCR (ome GIB2 (SIKLES o o) il 1051508

A}

asdle —\

S 02p Oludl 53 (2 g 2 (Sl 2l 520
e Jslge VTl sl Y ev e 3 Y a0l il
+S tze—s (Heterogenous) - Seals &y Dl ]
el S a5 SESS St OF 3158 ) as
02551 ADFNA) 5L p 5550 @y st Ll o (S5 2505
35 i b (DENX) atigi i & il (DFNB) acig
sod (ladlae bl s ts p &yl as (65U sie (sl
0k pass) denn Vv il oSSl D) sea 35l se Ao s Al
23l Ay i A el D soan L3 0-)
SRS Soso 53 an ) i3l (S0 sluas
el SIS s i SKLES E 5 (Syndromic)
03 edas 1l a3 55 s Bl L cwdle ol il
35 asle Les aliil oS Sopm 55 5 S 05 S
38 e 3 S e sl oI55 05 8 3 il Sl
e o3l ol L SIS 1 sl 53t [Y]
(Autosomal Recessive Non-Syndromic Hearing Loss:
Ao Vo) el ol sl S0 o s ARNSHL)
s )l 55l 5il e 05 871 Bl 0551 (ol e
eSS Ly GIB2 05 sloa i s esds [T]
GIB6 5 53 S ,5— slacsi~ (Connexin 26) Y1
SIS 05 s sls 53 DFNBI 5 ) s w315 (Cx30)
O3 [E]aslead 5018 5513 psi5—es S G55 M1
33 ol 3 S5 i S el 05581 53 1y YU SO
L0 5515 1y s e e 8l o3Y slasS (¥ 03551 05581
eSS 5 YU e SOIS) 0 53 ol 3 ol sl

S SVl S sl U S5 sl sl 51 (T
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1 |
Del (('}JBG-D 13318341
Ca—

sl i asie ils | Real Time jj))samfljbéu;)’&]&mw.wl;m;:l:;)l.i;?:qll szjl)“f)ﬂéuq;b‘)m@\);\ Jss
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Sl 33l ) ST s S S L Gl s esl s Y
Niss 3,3 53 =lasjl 53 el jslaens S5 g ald
sblu 5l Laesl gl ds g 05, S anarl o Jols zleil b
el e padly 3,5 Tt 03 Aoy a8 el
Lsesl gl 51 asBT asbouls, o, S 51

S s pskea 5 A5 a8 jlen 13151 O e 1
EDTA (s> sl _ma 4 5 0usa 2] 3l
DNA .13 ;14K (Ethylenediaminetetraacetic acid)

L ol

o Sad sl Sy 5l esli
2l S pasis sl VAL AS 2 sl (Salting Out)
SIS b5 3l ey (o iy 2 STy 55, 51 35delG
(Amplification Refractory Mutation system-PCR:
ARMS L S50 Jis5 .02 oslie_.l ARMS-PCR)
Wl 25 S o
35delGN: 5'-GCAGACGATCCTGGGGGGTG-3'
35delGM: 5-GCAGACGATCCTGGGGGTG-3'
S jiar 5-“GACACAAAGCAGTCCACAGTGTTG-3'

Yo

(Reverse) x5, ST R (Forward) b= S3ETF .ol

aw 3 GIB2 05 Gla g oy canlllae ol 51 Coua

35S e a 0diS axa e 0Ll 53 GIB6 0 S5 G

05 95 03 i Sl e 5 S Sl S5 i
3 O3 GIB2 5 GIB6

Lhu.’:'v) K) bbﬂ —\'
O 3l 3 5m sbe asdllas opl s Oblen o) slaslne
03 s pas el Sl b G e o]l glaailss
ik 31 s o b 530 35150 038 [yme (1 10Uk
delse oo50 53 Gdo iy 5 Ollen (S ol o)
PP E P UK TG P P2 R FRpy= PO 0[5 B O
Shestial Uy sl ayl (7 ¢ s Slods 5 S 3
3 emen (Audiology) v ol b il
spms oSS S S s bl s bl slalas
PSP o R [ [ PP P N WP WO
LMl 3 5 0l g IS pl sl &S plaael iy Sl
5 SASLE o med e LS (T 5L 35
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(National Center for NCBI =zl oL ;5 5 > b

L5 S (Blast) Biotechnology Information)

S5 o 612 GIB6 5 GIB2 05 b S5 Jis V dgder

Sl Mg A3l et
5’AAGTCTCCCTGTTCTGTCCTAG 3’ Cx26F
5'CCTCATCCCTCTCATGCTGTC 3° Cx26R
5’"GTCTGTAATATCACCGTGTCAC 3’ Cx30F
5S'CTCTTCAGGCTACAGAAGGAAC 3’ Cx30R

s 3 GIB6 05 S5 slacsis s L 2 sl

Slaw s aslllas ) 55 (i eslezsl Real-Time PCR

o=l 030 S S, 5 GIB2 05 g sl o5 e

s s des ol J w8 0 olsea CLONT 03 ey,
Sl 3 cole oF gla 5T

F: 5'-CTCTTAGGCCAGGCGTTTGTG-3'

R: 5'-ACCGTGCTCAGCGCTATGC-3'

\743

va L

Rn s

Vit

o/ Ve YO/ AN A0/ Qu/s q0/+

(:bfuﬁl.« ax,3) L

o JT sl (S0 S5STs 53 03 a gl Srss ol o3
SN oz s sl Lol (andly g Pl o5
(MetaPhor) 3L e 3 4,5 ¥ 5,37 J5 <5, PCR
AT PRGN S5 SUU SN S DR WS SUNE DI IV USRS o
el Laol (55 s 28 slaiabasl 5 asiie 35delG
05 Glaigr 0Ad pasion gl 3y il 53 5 23S
o&zs L (Direct Sequencing) JI 5 s i3, 31 GIB2
(Applied Biosystems, USA) Genetic Analyzer 3130
e s Jeol el oS s 4 sl A eolizd
&l A oali ol YT wsees Chromas i le 5 51 JI 5
salol s S5T Gis s PCR oV sa e o i
Gy &S, oL KBC pure oS 31 ... 5 dNTP
Sl ST 155 s alisd (0l D) S (553
ol edel ) s s JIsS e ol GIB6 5 GIB2
Gene Runner ,lyslo 5 by JIs5 s sloa S5

(A
JrEcppe

£/0

Rn s

Y/o

\/eo

Y £ U A VNY YENTIA YO XY YE YUYAY FYFEFUTA £

o

53 CLCN7 05 25 e Real Time PCR 55, b ooy 0 3550 5 reb €505 55 53 (GIB6) G 05 5 (CLCNT) J 28 05 iS5 soen (1Y Ll 503
e Cpioman A il (C) glilin] glaas o gl Ken a5 (Wlodd jasein ¥ 5 Y 5) glaesled b jan) <5855, Slaw 35 53 5 aub 53
ol asls OLES Hlsgas 53 s sline G slls &S (V50 58 slaoslad b 5a) SsSjsan 5 SsS5s,m slew 5,8 53 5 mb 53 55 GIB6 05,25

R PTRIRY Sy uf.;S\_,)J leﬁéﬁ’\f& Jya.mc\SJ,AJL;a ()Lf..})\:_,w' «CLCN7 )GJB6 Qj,:i?dyam u_gbw(u sl

S J S (S sen xS (2SI DNA WL

1

I8 4 gei 5 S 05 Jald Lo sad 5l plaS s 5
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gls——1 V371 W24X RI27H delE120 35,
ol o el ¥ J o 53 Ollews ol 53 el il sl 55
Ghls el gl WY 5lesl gl N s caadlas 5500 Cuma= 5o
Gl slaw 313l (a5 £VV0) YU SIS 05 s e
o w3l gl g s 5 gy <555 yen 35delG o
SLa VT Slsl b as edalie & K55 20 &y 50w 35delG

o s Sesl Sl 3 edd sdalin e $5 Y dgder

03] gl slaas 5
1 35delG/ 35delG
Y 35delG/Wt
\ delE120/delE120
Y Wt R127H/
\ Wt W24X/
| V371 Wt
W Total

GIB2 0} sl igr M1 Sl 3 Y Jgum

Aoy g Gl P sl S S
Ve 't 35delG
Ve Y delE120
4 \ V371
4 \ w24X
\ Y R127H
Yoo e Total

SIGIB6 03 sl yigr L 5 ) shaas candllas ol o

oo b Qe glaids sdalie gl 5 Jgs s i)
31,58 gl kas GIB6 0 .4 eslizul Real-Time PCR
350 YU e SIS 05 55 g il ga g 5l SO &S
5SS o s GIB6 05 oS e cbay nl 53 oAb o
ol 5558 slacsi~ plad 3 8 05l a5k 4L
aSoml s i ol 3 A S eIl s e Bl

J=e glai, 53 DNA i SYBR Green &5,

YV

Ol Sy sl 5y5e absed 5 ank J xS
BREICCUR S R RV S P I BT G C VIR J g
Sl Jshoms 51 s Ko Yol ol onls OLES Y 1o gl
(Fast SYBR Green Kit, Fast SYBR Green Master
s S5 DNA )5 S 0 Applied Biosystems, US)
oS1s Sl SV e Sen /Y LB w4 e sSe 5 sl 4 )
s A S T 5 Sty ole e Al eolid
gl 53 s S g i Yoo dalad Sy, 0l s
el S is BA ps an a0 S GIBO 05 (5,450
A ey 2 O 3 phe b oy 5 o
ol aalad ol 2SS (sl 5l 3, sla ST I
Slsge
s 5-AAGACGCTGGTCAGTTCACCTG-3'
S 1 5“GATGCATGAAGAGGGCGTACAAG-3'
by s Sen 53 p S5 Se YO e 4 DNA (slad sl
Lo s gl ADNA ¢ iS 5o S g3
(Nanodrop, Thermo, USA) 2000 1,5 50 (s j20 55 53 5 ;S

A.j_’,'nl

oo a5 Y L VA oy YU /YA i b s e

Express v.2 ,l;-3lp 5 Ll » Real-Time sla S5led
s 3 <y sea Real-Time Sl wl s =1 b

o3 aids Vo) s glads oan 35 glaa s

03 g () Ve o aglB Yy ar ;340 5 4l b ;5 40

s Y

Cle ag syl pe s 80 s ole Bl (G ol 5o

DS 0 & anls g5l S bay s el sl
55 (Jeos Yo/) s @il sl gl W Sl el gl VY s Y
35delG Y oSS 05 g n S bd S
ool gl WY Slesl gl A js i s 51 S
J—<l> sla g A edalin GJB2 e b (s sV /0)

ol del st SL 5 oy b g S YT SO 0
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o s )58 VIS3I (Polymorphism) ISl
ool 3S 0Ll 53 0S5 &S es g ol gla jig <52 V3T
2D gy oS

So LS a8 (hos £VY)) &0 5 2 slaesl sl s
Bl 5 laai Glaigr aalsl s ctmils GIB2 05 e
e R o R
Laesl gl cpl 53 a8 ol cpl W5 a0 b s ol o Iy
05 3 edd PUl5S slafigr Ol 2 Bl e S
3 ek ilate 3 i aSepl bosyls s ym s SO
2o Lol an 3 e p 350 oS Sl GIB2 0
¢ S b cul leib e S5 slaos
3 S Dl Ol Cmar 52 Y (SIS 05 o g
a5 L0 15 ol sl 158 8 lalones
Lasier nl o 5 ol JoSi il slace 3 51 015
cilies ol g3l ol o gline KuSS b il glaca s )
IFVTY] B o I &y gty

el 0L 5 3Ll 585 Lau 5 4 (glaallas s
s3iS 3lae=UA 5 GIB2 0 e Sl s [YY] s
s slacmaz 53 05 o=l Sl Sl p 5 A e
S s 5558 ot dled 5 (OS5 Ol 5 OUS)
5 deo3 YA Jled 53 sl ol Olses 35 5538 bli 4l
4S5 s aS asllas SO s s Aoy YY e Jlad s
(Y] 55 o3 YO 50> GIB2 g Sl ood S ol
Ol ot Jlomd Comar ailie L5 Sl ol Ol
S 02 S ) G S el jasie izen LS
lacan SLaSlL Gbcamer o 5 Cl Ao yn 4 011 8,5
S TS | . CO UV VA R O Y S SR RS R o
Sl e VWY 0Ll 55 GIB2 05 g ool anllas
ot 53 55 35delG g Sl o A
(o V) ddodys bl b 5l 2ty 5588 Jlas

bg oS Ol ol Cmen p arsdS Sladlas ulad

52 GIB2 05 sla i pand lilodd 5518 Ko pudizes

YA

by b e ey L s S e Jeate jals SSGT
Sl dd o sl polans] o Y o 5 g5 oS
s 5 Real-Time PCR i sdsl o wsas mls e
SS el (gl s sy S &S A eslizal AACT
CT jlacie ;81 sy ol ol o 05 K LS sl
Sl cpl blaasolis L /1 31 5 S dsal K Sl
s 2 el D5 Lachlo g cnl gl 2 S
wdllas pl 5ss5d e 25 GIB6 05 oo s sen J S
L Gds uﬁ@_aReal-TimePCRj S5 s s

Sl olis GIB6 05 s 1y slaked g

&

Cow —¢
Ol sl Il Ll 53l sbol 3 (s3daze Jalge
2 S LSl s ) slacaner 3 sdete Slalllas
Jols S e 0S5 YU SIS 55, o GIB2 ol 35
Coner 53 SEOLE e shie o35 51 gla ol 530 55 ol
sladomar 55 05 ol sl g Sl b)) Sy Aid
i 5335delG i sl Sl § o s
o) g e sl ik sl S5 L Olgr (slagma
Pl Usse Sl s Gl Glecanr 3 e
Sl esl sl V aallan sl 53 [YV2VA] ol o Lol g
QI3 53 GIB2 05 iger sols (s 2550 8315l WY
Sl 45 Glosl 5L VY 1 s (Ao s V1/)) iy 555
S P51 S bt eal g T s lin g Y1 eSS 05 g
o sl (Ao s B s s e s 5
Sy doyn Ve e fem sl 5 35delG
oL (_;Mﬁu 555 axdlas 5 a5 delE120 g
B A R e e T e B
5 edalie (Dl D) 5528 b s sl b
ol gl 93 S RI2ZTH i 55 dm s Ve ol =l
(U35 0) V3TL 5 (amys 0) W24X g 5 (don V)

on.}L?'— 93 50 g Ad odali_e oJ‘};L} &_; DL (a\.)s_gj_h
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o iadlas 5 Ol e s ik i S s Sl 8
el gl (0 5 GIB2 sla igs 456 oS Laosl Sl
Soml g ar g oS el G530 55 st Koo slal)
yb o Jold 1y 35050 doys Yo Tsgus GIB2 03 s ig
Al sl sl o s 555 Sla03 035 1y (51 anlllas

S el | Laesl 5t il g K55 o pslin b

Oemaman b ol (Solen Dl 3 lE Ly ijw'}w
S5 A3 05585 05 S e L) &8ss 53

S5 8 e s (sl 53 pasetal oKl

e gl Sl s a8 AS elys g8 gl S e

93 03 g BB glad pel QMTC,M:A{@&Q@Q-}JL{
o el S Kl DS L e O3
SKLS e Gl pleal Lle s o5 b ossd w)

03 Sldie O goas Slardlls oo 5 sd asie 408 )0

el O 535S e

&'.})u\s ) Jg.:.:—o

o) 53 0k S5 Ol e (slaesl il 51 0L 3
3 A5 Sl Sy Clides S e 50 &S Slnse s 2k
S BAES e ol s Sy S oKl
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