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Abstract:

Background: Non-syndromic sensorineural hearing loss (NSHL) is the most common
sensory disorder worldwide and more than 100 genetic loci have been identified in NSHL so
far. Mutations in the CX26 (GJB2) gene at the DFNBL1 locus on chromosome 13g12 are
associated with autosomal recessive non-syndromic hearing loss in a variety of populations.
The purpose of this study was to investigate the CX26 gene mutations in patients with
NSHL.

Materials and Methods: In this descriptive laboratory study, 50 patients with NSHL were
selected from the welfare organization of Marand city, Iran. Blood samples (5 ml) were
collected from the patients and genomic DNA was extracted using the rapid genomic DNA
extraction method. After amplification of the CX26 gene coding region using the polymerase
chain reaction method, direct sequencing of amplified fragments was performed.

Results: In this study, six different mutations including 35delG, R184P, R216K, 363delC,
C202R and V84M were identified in 10 out of 50 cases with NSHL. Therefore, mutations in
the CX26 gene were found in 20% of the patients. Among these mutations, the 35delG was
the most common mutation found in 5 out of 50 cases with 6% allelic frequency.
Conclusion: According to the results of this study, other genes may be involved in hearing
loss in the study population and further studies are needed to identify these genes. Therefore,
mutation screening of individuals with hearing loss referred to genetic counseling centers
before marriage and pregnancy is recommended.

Keywords: Hearing loss, CX26, GJB2, Mutation

* Corresponding Author.
Email: onsoribiomol@marandiau.ac.ir
Tel: 0098 41 422 63555

Fax: 0098 41 422 60566 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, August, 2015; Vol. 19, No 3, Pages 242-248

Please cite this article as: Onsori H. Study of Cx26 gene mutations in patients with non-syndromic sensorineural hearing loss. Feyz 2015;
19(3): 242-8.

Y¥Y



https://feyz.kaums.ac.ir/article-1-2705-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-31 ]

P9 i crin (o gatilh 4y e 53 CX26 (5 slagiign aallias

*
SrRE >

(oM

Wl o 30 0T L Bl 0 35 ol Ve el e 4 ABl e mld len S sk b e 2530 1B 9 il

5 s3liele alsil Jole p jege 13q12 comige ;5 DFNBI 5 JK > 53 (GIB2) CX26 05 55 gilen Jobo sla i

Al 0 CX26 03 55 (ol geil Jolo gla i owyyn pol andllae 51 Gis Ll o0 Lilomer i

ool o i gt g pokims b )l il A s Jlem 00 555 p Rl AKELST - Lo 5 andllae i 59 9 SMge

el gl el RGDE 55,4 55 DNA Ol jley 51 sd,5 055 A3 Jen O 100 S5 51 ey A5 pls! Lo Ol g (s 50

FULK LIPS RS ouhsma;...a;;t,s@ﬁ:gPCR Dok DA 0F oS US 4l 2SS 1

0+ 3151 ;3 VBAM 5 C202R 363delC (R216K R184P 35delG fols Cilisua g g5 7 slbad Goiond ol 55 i

o 03 s S 0dalin CX26 03 5o g 0 Ao Y o (ol ply s B ool cagsdin 18 9 51 53l 4 Sae 5 3

S b5 6k Gl 5l Ay 8 AT SIsls b s 30 ,335delG g (o i !

56 T alals (gl 5 disls 2B andllas 3500 Comer )3 2530 550 03 5,500 05 45 Aas e DL axdllas ol 10§y Ao

S s glessl 3l B s (S5 epslie 810 4 D8 AS anrl o (51 sokem Jolo St g U LASL e e Slddlas 4

YEY-YYA Olrio AYAY 4 65 5 30550 F o el (@R35S 093 coad s gn — oode aaliola s

(DFNA) LI 55 oKl ¥ slaw 1444 Jlu b 4S5, sbay
(DFN) X & &l o&Klx ¥ 5 (DFNB) o glio ol YA
ot g as edd wFLS gk g2 ) plsE0 5, o
sl sy 38 Vot S G 4 oyl G5 oKl sl
4 had lsil 4 N bl 5 e Jil [V 0]
W 3pd e 035 eSS g Hpd g 03ls Lomd (S la, gSU
TR R SR P IS R L SR
7 ) SB5 Il A PV Ly L wdls oS
35090 3 Ao s YY 5 aS J jn s o0 Ogmine o0 K
o [N oo bl a5 Lol pon o po i S
Cobhe 0551 lBEL 50 5 55 WSl Ve Sl e Sl
b5 oKl Sl ead i 15 (DENB) gy 6
blojl 5o i gbiamer 52 @Y cowd L DFENBI o6
L 2lgal & ol g3 5855 05 el odd ald ISl L
S IS g o LBl oy fegs ASL e GIB2 (i
#DENBI 5 ol 5 (CX26) GIB2 05 55 sl ier
i & Al 1312 comdse 55 WY psis S s
55 g8 5 sl plsb (e)s 00 51 ) e
Dol S5 0s81 93 31 05 opl [IYAN] Wb o ghie
05 oS U5 g s ¥ oyled 0381 5 ol edd S5

Y eSS s Gohmlguel JIg &S col GIB2

She gl 6ol
o GIB2 Y8 SIS (o) iU s sl OB 319

doddo

23 Ol 80 srkos 45 A3l g0 b 5k Sy (2l 0
VAot ole ol (Gl )] s S O 4 Olgr ol o
3553 Gobem (pl [Y-0] 3L anm s Jb- 53 slay S o
o> ho)3 Py ¥r b G S gk 2B g (ke I
S5 SR ok g g Sl [F] sie
1 salisobe gl pl 5ab 51 Aoy A g 53 Cslin (095 551
ki She SO alsd e O3l S Sl asd e ol
cheme b (Gl 5L, 586 SU N5 oS 250 O s
Sl Bl an s gla) 528 3 [F-AY] AL T 5 S5 L
SR il e (S5 Mlsa bap sl Lo F
55 LAl w58l Dosen BlFe Gl SIS
S5 el Bl abouS e 9 X 4 dely coglie
ol 5 syl s gy SOl lsEL L Bl s e s U
Wilodd 4 bl i gadle (b ajs cnl 53 @3k 5 sle

9 Jokw wlid Cam 39,5 ipe 3xly (gollwl ST olKitils )b sbiwl
Ol 35 p0 o 9SUgo

sJoluns 3iumged (3 *

Olpal 33 00 oI5 9 ok gulisd Canmn j 29 5 033 o 3219 ¢ godhusl 15T 2>
CEIEFPS 055 runagijes SEVEFPSIO00 Al
onsoribiomol@marandiau.ac.ir sSag)3S)l Caumy

AE/P/PY 1led oy AnG /1 /1Y sbly)s 336

Yer


https://feyz.kaums.ac.ir/article-1-2705-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-31 ]

55 DNA #1 sl
055 A o5 SIRGDE g4 55 DNA ] sl
g @y oY e e pled V] CB 5 e s
o LS 5 S o 5SS 3 51 055 DNA £ sl 5 e i
el ekl gl gl DNA coaS 5 jo s Ol5m Kad
b Pl gy il 5 doys V 55,81 5 55485 I
Slgeay VAT gcans Ad sdoens 260/280 Ol cond

A4 Bl s kel gl o shhae oy

PCR s S STy 500 ol

PCR sba 5281y chls gl PCR S5 plodl ol
Y MgCly, Nae b VO Jols 2y S YO sl
Jols] olasst el 5l JsasSy Ve lANTP LY e be
5 (CX26F): 5'-TCTTTTCCAGAGCAAACCGC-3’
(CX26R): 5'-TGGGCAATGCGTTAAACTGGC-3'
¢S5 S 5 Taq DNA polymerase V‘Uj A>ly +/0 [
S Sy bglses 4 5l Gy i3 5 i (0535 DNA
0 Jols PCR S5 4l CX26 03 oS U 4l oSS
S, ST b s o Y0 ol F Sl am e 40 gles s aids
08 ;3 43l FO el ke (4l FO Sidots 4353 0 L3 O
0 26 S S 53l Kale amps VY js aids ) 5 28 e s
e Mluge 5 olaws g, p 31,5 Sle 4 ys VY s adds
-3 8 ks Labeycler/Germany s, SENSOQUEST
J5 o p a8l 2SS bl PCR s plonil 51 dmy oy
(SRS ankad Aol 5l e b3 B 55580 200 Ao ys VIO 5,81
sl CX26R 5 CX26F (5,3l ol jor 4 PCR &Y s
~ sl g Ul ks Jlyl SOl S8 4 Iy e
l5le 5 51 eslinal b () Jbs a3 JIs b ool s
23l ol BLAST 4 Chromas Lite 2.0

Fa
W ol 53 Y 5 slen 55 00 sla GdeS onl o
sy Mald Olgen (Lawdn Sbp b L L olss
Y slaw caddllae 3pe e 00 S 31k E I3 ey
sl 5 285 DNA #l sual 51w sy 05 A YA 5 5,0
» 100bp s lukwl S,k of es 4 PCR &Y game PCR
Slakad 45 A3 sdalin 5 Lks S 5,585 8 55,81 5 6,
=S A0S 4l S Jels oS L s VYF Jgb Sl 54

-8 5 Mg BT Y oled JKS) Wledal sy (il g0 O3

YrY

S o >

Y eSS G M) (O eled JK3) A8 o (5,080
-0 olin Joh o0 (Gap Junctions) Lol oY lasl
Sz 0l K5l eSS Glaptiy 4 5 A plsil s s
Ol ot V2 eSS LT o 13 5 Kpdion oIS IS 35
I 3 1) S 5 oege S 3,05 DLl al s Sk 55 )
Sk 20551 G5 S b sk B ops
05 5o il glaier [VONFF] w8 s Ll (ARNSHL)
Lsdogr e 95 58 LI5Sy, sl GIB2
PGS Bl b aS usb e 35delG i T ppspls S
2 et ol oS A adlate YooY Camige o oIS 5L
2235 Sl DA sbml 5 Y7 eSS (5 5 Ol U
g b I s g WY e )led wiel il oilesdly Candse o
(ol o S pl) Gl al sl st asls e 4
2l al g8l BU lals JRS 5 55 slaer wSls
o3 Vo 5 e s ge slajlel g asily ploxil s ol
wrls gla 05 (e aeb Sz alissle 2l Bl sl 5
g5 4 Llosls Ol 4Bl plowil Sldlae ol ol 5506 o
wde bl boamer 53 LOT gl Ol 5 bier
bole o i dd aw Gew opl o I b e gl
55 L Ol gl mhw 5o CX26) GIB2 5 ,5  glgib

35,5 andlhas M glaosl gl

b 9y 9 g0
S B g sl g

0Ll it w5 (ARl - o g addlle cpl 53
O slaw Ky Ol gd Sewsl o)l3l L3 edign shls
el LA OLEl Kyl b gy g lsSL
gaasts Sby Al 5,8 (K35 edigs sl Ol
A5 e K rl;yﬁl ploiil 4 w5 T
S prsat 53wl JoSS s oS 4l bl
g5 9 555 YN e Oladd a5l (ﬂ SleMb!
ol e g (ol o2 b b)) Sl cndlly glos5)
andllas 350 3031 51 Ky g2 3550 50 (Sl gl aal ot o
o F o al Jeshy (6,505 sl ot 4 Sl e A
235 b 4B S (s O e O ke o 3 3 a5l a8
os e €l cgr EDTA (5l b il slady)
0l U 318 Sl amys —Ye gls s 5 A 4, -
o 93 2 ) Ololes ad IS o555 DNA £ 5l

.-Ué‘g-g JL&OO—“M}'JQJAJOJ'

Ay AJLw.fnl\* °)J°|W‘W|J}u€*ﬁd°‘=f|u"‘-§ MUALBJ)


https://feyz.kaums.ac.ir/article-1-2705-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-31 ]

wilgib s CX26 55 sla g

M 35 00 5l a3 Ve s a4 Way VBAM 5 C202R
Vool Jads Ja_bjf odalin g biw b C_’a 3 2leal
&Pél}fo)w‘)ﬁ}a.&a»w‘shﬁt‘jl

s e OUES 4o b 1y Jle s JIg b ol e 9

Slaolslp s 51 ealizal b (J8) Jjs I b s 131 g5
Voo sluws 31 .cd § &, s BLASTn 5 Chromas Lite 2.0
V) pss0095 VF L5 G cnl 53 edd adlas py5ey S
S 5 50 S NE ol 5o A3 8 edalin g (Lo)s
363delC R216K (R184P 35delG  fols  ilswe

axdlas L.)'-J-‘ 35 ok sdalin GJB2 LSLAU:‘@—? -V ol Jad

KIEY RR QUL Kool Al s (4 33) b go P S g5
AN 30delG R PE R Q) e
\AY ¢.551G>C an > o5l L\ blize (glalaii
e c.647G>A RERT RO Y (N St gledais
AY c.254G>A ol > oy e v () S glakais
Yoy ¢.604T>C S > 5 5550 V() St gledais
1Yy 363delC REH PER [ ER v (V) e

[YOTF] (sla it

1 ATG GAT TGG GGC ACG CTG CAG ACG ATC
61 GGA AAG ATC TGG CTC ACC GTC CTC TTC
121 AAG GAG GTG TGG GGA GAT GAG CAG GCC
181 AAG AAC GTG TGC TAC GAT CAC TAC TTC
241 CTG ATC TTC GTG TCC ACG CCA GCG CTC
301 GAG AAG AAG AGG AAG TTC ATC AAG GGG
361 ATC AAA ACC CAG AAG GTC CGC ATC GAA
421 TTC TTC CGG GTC ATC TTC GAA GCC GCC
481 TTC TCC ATG CAG CGG CTG GTG AAG TGC
541 TTT GTG TCC CGG CCC ACG GAG AAG ACT
601 ATT TGC ATC CTG CTG AAT GTC ACT GAA
661 AAG TCA AAA AAG CCA GTT

CTG
ATT
GAC
Cccc
CTA
GAG
GGC
TTC

GTC
TTG

GGG GGT GTG AAC AAA CAC TCC ACC AGC ATT
TTT CGC ATT ATG ATC CTC GTT GTG GCT GCA
TTT GTC TGC AAC ACC CTG CAG CCA GGC TGC
ATC TCC CAC ATC CGG CTA TGG GCC CTG CAG
GTG GCC ATG CAC GTG GCC TAC CGG AGA CAT
ATA AAG AGT GAA TTT AAG GAC ATC GAG GAG
TCC CTG TGG TGG ACC TAC ACA AGC AGC ATC
ATG TAC GTC TTC TAT GTC ATG TAC GAC GGC
GCC TGG CCT TGT CCC AAC ACT GTG GAC TGC
TTC ACA GTG TTC ATG ATT GCA GTG TCT GGA
TGT TAT TTG CTA ATT AGA TAT TGT TCT GGG

(1))

1  MDWGTLQTILGGVNKHSTSIGKIWLTVLFIFRIMILVVAAKEVWGDEQADFVCNTLQPGC
61 KNVCYDHYFPISHIRLWALQL IFVSSPALLVAMHVAYRRHEKKRKF IKGE IKSEFKDIEE
121 IKTQKVRIEGSLWWTYTSSIFFRVIFEAAFMYVFYVMYDGFSMQRLVKCNAWPCPNTVDC
181 FVSRPTEKTVFTVFMIAVSGICILLNVTELCYLLIRYCSGKSKKPV

(o)

oLl YYF b 4 YP SO s sl yel 15 () b i #VA b & GIB2 05 6aeS0S el 1 (Cill) - o)l S

Aol ol

VO 55,81 J5 55 » J00bP S ke of jan 4 CX26R 5 CX26F (sl a5l oslinal L ail 35 PCR oY goames =Y o la S02

Olow ool 1 A=Y (e J 28 ¥ cala Y 5 (SoLM) ds s

Ay ajwl\\ AJ_gél\rﬂfl)_ﬁ)@_g b‘bflu.é.} MUGLA})

Yfo


https://feyz.kaums.ac.ir/article-1-2705-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-31 ]

Normal: ¢ & € & C__C € __C _C _C 4 G G & T C Mermak € A T € T T c § T & T C C A C

Mutant: © f 14 i L 4 L L [H i 4 4 f T [+

[=1)]
Normal: T & AT T & [ A T A T T & MNormal: 1 & T B T e ¢t ¢t [ 5 4 H L A C G
M\ :
l',\_o’
[=%
Muar=y & & T T & 8 8T AT T @ Mutan: ¥ € T € T € € £ € € € € € A € G
[ N\
i H\
S £ = Gy e

VBAM = K55 28 i () b I Lol s e 5 odiS OS b axdy 635 43 35delG & K5 5mn g (Q) Y o jles S
s Jig ol I €551G>C)R184P = &K 5 5en

[IA] s 03 I8 5o 01 B ks sl 5 03 S e
oo 33 Shys 5 LK 35l sl gl sib sdes e 25l Jale o joge CX26 05 )3 39 g0 b

Gos 2 &S oyl Slas j3 .ol 35delG g Ol g ks CX26 05 slaigr Wb o bay5aS 2y 55 g3li0k )
o 51 35delG Jigr Slslp o3 8 Syse Slnl Care sl g5b 3500 5 (ead 35 e Sobml Jole Lis b 2ty s
Sslie UM 55 A3 WA B Ol gl 5 Ol 53 Ao TS 53 05 ol el sl e s A B il
2 Oen 5 5obT o kg oS handlas s V4] el 0 by edd JSi S80S pl 8l 51 0lal il il il sl
35delG & by o Sier ot (b S s OLIsEG ) 08U el 5 GIB2 baier Slilp Syl 4 axg
ok 3 55 Oes 5 esliedle adlas copmen [Y0] 3y g0t Ol p) 0 SGSS slasls 5 pl Bl ol p5Y il sl
ol [PA] A3 YU g ol ol oS sl 0L Ol 4l Ol Sasley dbor 51 al gl [WONVA] Lgd () p 4SBT0
Bl Sl Comer 53 35delG g 45 was s OLE Ll Jolo sl addllan ppl 53 1 el g Ol g )3 ol
593 VY Lgsl Jlad 5o Lig cpl OWL il Asb e O sl 51 Ad ) Ol g (p) Comer 53 (2l 530 Sy
g oo [N4] el 0k 3,18 dos VAP Lyl g s 23 S g g P ool (Gl 5o addllas 5 90 4 sed
Pk ol el adlas s oadl plyl Sllas b 2 s edalie gngpdn 2b g 5l al gl 4 S 58 e
S b e K s pb gt Y S 31 4 SIS S 0 52 35delG iger codd aalllan pijgns, 8 V0o 5l canllias
1ol 5 LRIBAP jig> 35delG igr 5 dn .caVL (520 4 ap S s Sosbe s S edalis ey 55 00 55
st gmads g opl s S edalie 35 93 55 Ao ¥ AT ) ap O K Sopen 34 Y 53 5 O Ksen Do
Gl dd bl 00) oo 53 i & ol Sb b - om0 63k Sl e ss T sl L e
bl gl g g5 5 ae S ol (€551G>C) P GIB2 03 ¥O-T comdge 53 5 oy od e lid gla
WA Cambge 53 s @ iyl sl dowl ki Esb g o3 g 23 ASHES S p Dl &S 550 sy IS SIS S LIS
EC2 Jou ool cmss 53 i onl (RIBAP) ol s L 35delG pla g iple sbml csl 4l ol

4.15.»}4.3 Jl..o (J’SJ}‘ ‘5‘,3 R184P u:kq}. .C..w‘ eb‘.‘o 'C) CJ’:::JJ; 3 Zelante ‘k""'}; JLf b:“"‘ 45 J‘P Cﬁ' '3‘9‘2@ 30de1G

LUl Al g5 53184V Jle s L1, Kes 5 Denoyelle Gl gla g g 5 ekl B0 VA8V Jle s SIS

A\Aid "e)L«..iul\* AJ}él\VQ\‘IJﬁM}b‘é}alﬂd\ﬁugb}:


https://feyz.kaums.ac.ir/article-1-2705-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-31 ]

el gl 5 CX26 55 sl e

& 5 o
L GIB2 05 55 ol b sla g ol asdllas s

L0545 das e Ol 1y Jlexl cpl (deoys VF MT Sll 3
s 3590 Comar )3 phgskiw pb 220 Sap 03 S0
05 > o Gl Lo w4 s b nlnls Aol 2B
055 05 edd gluld b igr cab Oag ol 5 GIB2
BB 4 plaesl gl 55 jos S Gl o p elsl candllas cpl s
Gl g A ASL e 03 sy GIB2 03 5o e
5 CX30 a5l S b0y K3 3 olsil Jols
3 S ol b Gdsu ol 5o 1530 503 4k 4 CX31
Gle &5 plaosl gl 3 labd 5 Aol slaglsssl 038 oS

.::Jf‘!o slgia (biyls gl 0k ol gl

S8 9 KL

e OLSHI 5 sy Ohles p e slaesl sl 5
5 o3l 3dars e (LT 05 94 X po Ol g g 2 03]
s ged (55l 1) bl allas cpl plowil 55 &S Sl se Ko
el 15T ol a g Sl b andllas ol oS o S5
el 0y B ool dly ol K5 oKl 5 a5 e Al

References:

[1] Hashemzadeh Chaleshtori M , Montazer Zohour
M, Hoghooghi Rad L, Pour-Jafari H, Farhud DD,
Dolati M, et al. Autosomal Recessive and Sporadic
Non Syndromic Hearing Loss and the Incidence of
Cx26 Mutations in a Province of Iran. Iran J Publ
Health 2006; 35(1): 88-91.

[2] Naghavi A, Nishimura C, Kahrizi K,
Riazalhosseini Y, Bazazzadegan N, Mohseni M, et
al. GJB2 mutations in Baluchi population. J Genet
2008; 87(2): 195-7.

[3] Murgia A, Orzan E, Polli R. Cx26 deafness:
mutation analysis and clinical Variability. J Med
Genet 1999; 36(11): 829-32.

[4] Morell RJ, Kim HJ, Hood LJ, Goforth L,
Friderici K, Fisher R, et al. Mutations in the
connexin 26 gene (GJB2) among Ashknazi Jews
with non syndromic recessive deafness. N Engl J
Med 1998; 339(21): 1500-5.

[5] Marlin S, Garabédian EN, Roger G, Moatti L,
Matha N, Lewin P, et al. Connexin 26 Gene
Mutations in Congenitally Deaf Children. Arch
Otolaryngol Head Neck Surg 2001; 127(8): 927-
33.

[6] Hashemzadeh Chaleshtori M, Farhud DD,
Taylor R, Hadavi V, Patton MA, Afzal AR.
Deafness—Associated Connexin 26 Gene (GJB2)
Mutations in Iranian Population. Iran J Publ
Health 2002; 31:75-9.

Y'eJWI\\ 5)}>|\V4f|)ﬁ)@}>‘:}a|u@ MUALBJ)

Yorf o s i ol [YVV] ad stalie O K55 50 O
Yool Jlo s 5 o, Cames s O Kes 5 Shalev b sa
Ao amld Sl Care o OL)Kes 5 Bonyadi abwsa
b i 4 5 Aoy Y M1 Slsl3 L R2I6K g [YYYY]
S LAd sdalis dops K MT Gl L plas
Lledd 3,5 g, <oysen N3 363delC 5 C202R
1SS Y e oy o5 A2 s VBAM  Ks g [Y0UYY)
(€. 254G>A) cl 0 Jool oyl b 4 YOF Corign s
o s OLea 5 Kelley adewsa 5 sl ol e o0
23 TM2 s 5o greds Sigr ol [Y8] 42 5,058 V44A
L5613 TM sl g ol 03l Eo o Bl o
4 A S oKl Gl s s il B Sy
S Yo e ys 01,Ken 5 Park dwsa VB4A &) 50
ok g 3 glbE g G RZIOK g [YV] 4
e el 0 5,158 GIB2 gl g o 53 095G 5 e g
ool dl i g sl 5w PRV Camde 3 oS 5L
Jous (C.OATG>A) 55500 VNP Camige 53 5 4 o
o V8 eSS iy IC2 (CT) cpeys R2I6K g

Hls G PH (s 53 (JSls 0 ol jen 4y e nl ASL

[7] Mukherjee M, Phadke S R, Mittal B. Connexin
26 and autosomal recessive non-syndromic hearing
loss. Indian J Hum Genet 2003; 9: 40-50.

[8] Martin PE, Coleman SL, Casalotti SO, Forge A,
Evans WH. Properties of connexin26 gap junctional
proteins derived from mutations associated with
non-syndromal heriditary deafness. Hum Mol
Genet 1999; 8(13): 2369-76.

[9] Morle L, Bozon M, Alloisio N, Latour P,
Vandenberghe A, Plauchu H, et al. A novel C202F
mutation in the connexin26 gene (GJB2) associated
with autosomal dominant isolated hearing loss. J
Med Genet 2000; 37: 368-70.

[10] Wilcox SA, Osborn AH, Allen-Powell DR,
Maw MA, Dahl HH, Gardner RJ. Connexin26
deafness in several interconnected families. J Med
Genet 1999; 36(5): 383-5.

[11] Primignani P, Trotta L, Castorina P, Lalatta F,
Cuda D, Murri A, et al. A New De Novo Missense
Mutation in Connexin 26 in a Sporadic Case of
Nonsyndromic Deafness. Laryngoscope 2007,
117(5): 821-24.

[12] Frei K, Szuhai K, Lucas T, Weipoltshammer
K, Schofer C, Ramsebner R, et al. Connexin 26
mutations in cases of sensorineural deafness in
eastern Austria. Eur 3 Hum Genet 2002; 10(7): 427
-32.

Yfv


https://feyz.kaums.ac.ir/article-1-2705-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-31 ]

[13] Tekin M, Akar N, Cin S, Blanton SH, Xia XJ,
Liu XZ, et al. Connexin 26 (GJB2) mutations in the
Turkish population: implications for the origin and
high frequency of the 35delG mutation in
Caucasians. Hum Genet 2001; 108(5): 385-9.

[14] White, TW. Functional analysis of human
Cx26 mutations associated with deafness. Brain
Res Rev 2000; 32(1): 181-3.

[15] Tto T, Noguchi Y, Yashima T, Ohno K,
Kitamura K. Hereditary Hearing Loss and Deafness
Genes in Japan. J Med Dent Sci 2010; 57(1): 1-10.
[16] Saremi MA, Saremi M, Tavallaci M. Rapid
Genomic DNA Extraction (RGDE). Forensic Sci
Int 2008; 1: 63-5.

[17] Samanich J, Lowes C, Burk R, Shanske S, Lu
J, Shanske A, Morrow BE.. Mutations in GJB2,
GJB6, and mitochondrial DNA are rare in African
American and Caribbean Hispanic individuals with
hearing impairment. Am J Med Genet A 2007,
143A(8): 830-8.

[18] Zelante L, Gasparini P, Estivill X, Melchionda
S, Dagruma L, Govea N, et. al. Connexin26
mutations associated with the most common form
of  non-syndromic  neurosensory  autosomal
recessive deafness (DFNB1) in Mediterraneans.
Hum Mol Genet 1997; 6(9): 1605-09.

[19] Rezaei H, vallian Broojeni S, Movahedi R.
High frequency of 35delG mutation in GJB2
associated with autosomal recessive nonsyndromic
hearing loss (ARNSHL) in the province of Isfahan-
Iran. Genet 3rd Millennium 2010; 8(3): 2074-78.
[in Persian]

[20] Najmabadi H, Cucci RA, Sahebjam S,
Kouchakian N, Farhadi M, Kahrizi K, et al. GJB2
mutations in Iranian with autosomal recessive non-

YYA

S rRE

syndromic sensorineural hearing loss. Hum Mut
2002; 19(5): 572-4.

[21] Denoyelle F, Weil D, Maw MA, Wilcox SA,
Lench NIJ, Allen-Powell DR, et al. Prelingual
deafness: high prevalence of a 30delG mutation in
the connexin 26 gene. Hum Mol Genet 1997; 6:
2173-7.

[22] Shalev SA, Hujirat Y. Maternal origin of a de
novo mutation of the connexin 26 gene resulting in
recessive nonsyndromic deafness. Am J Med Genet
A2004; 124A:411-2.

[23] Bonyadi M, Esmaeili M, Abhari M, Lotfi A.
Mutation analysis of familial GJB2-related deafness
in Iranian Azeri Turkish patients. Genet Test Mol
Biomarker 2009; 13(5): 689-92.

[24] Onsori H, Rahmati M, Fazli D. A Novel De
Novo Dominant Mutation in GJB2 Gene Associated
with a Sporadic Case of Nonsyndromic
Sensorineural Hearing Loss. Iran J Publ Health
2014; 43 (12): 1710-13.

[25] Onsori H, Rahmati M, Fazli D. A Novel
Compound Heterozygous Mutation (35delG,
363delC) in the Connexin 26 Gene Causes Non-
Syndromic Autosomal Recessive Hearing Loss.
Acta Med Iran 2014; 52(8): 638-40.

[26] Kelley PM, Harris DJ, Comer BC, Askew JW,
Fowler T, Smith SD, et al. Novel mutations in the
connexin 26 gene (GJB2) that cause autosomal
recessive (DFNB1) hearing loss. Am J Hum Genet
1998; 62(4): 792-9.

[27] Park HJ, Houn Hahn S, Chun YM, Park K,
Kim HN. Connexin26 Mutations Associated With
Nonsyndromic Hearing Loss. Laryngoscope 2000;
110(9): 1535-8.

Ay AJLw.fnl\\ 5)}>|\VQ\°|)£}QJ}>‘:J¢A|U&.§ MUALBJ)


https://feyz.kaums.ac.ir/article-1-2705-en.html
http://www.tcpdf.org

