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Abstract

To date, 59 auditory genes have been identified, among which are those involved in K"
recycling and maintenance. The importance of K recycling and maintenance is underscored by
the fact that mutations in each of connexin gene family leads to deafness in human. In the
proposed project, we will focused on study of the effect on function in connexin gene family beta
group, Cx26 and Cx30 genes, when mutations occur.

Our results indicated that 551G>A missense mutation of Cx26 (R184Q) and 119C>T
missense mutation of Cx30 (A40V) resulted in the accumulation of Cx protein in Golgi apparatus
instead of targeting to cytoplasmic membrane. When either Cx26/Cx26 551G>A or Cx30/Cx26
551G>A mutant protein are co-expressed, the heteromeric connexon accumulated at
Golgi.apparatus. In addition, when either Cx30/Cx30 119C>T or Cx26/Cx30 119C>T mutant
protein are co-expressed, the heteromeric connexon also accumulated at Golgi apparatus. In
contrast, Cx26 protein derived from 368C>A missense mutation (T123N) gave results similar to
wild-type Cx26 with junctional plaques at zones of cell-to-cell apposition.

In summary, Cx26 551G>A and Cx30 119C>T had dominant negative effect on both normal
Cx26 and Cx30 resulting in accumulation of the Cx protein in Golgi apparatus that impaires
formation of the gap junction. Cx26 368C>A did not affect the trafficking of Cx protein, but its

functional significance remains unknown. In this part we need more analysis to explain.

Keywords: hearing loss, Cx26, Cx30, functional study
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connexon i ¢ = i ¢t e 5 (Lautermann, et al., 1998 ; Forge, et al., 2002 ; Marziano, et al.,
2003) o ¥ Ty 4 HFIRCx30.3 F & ©Cx31 73 & 4 € 4 = gap junction (Plantard, et al.,
2003) °
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Hispiz# 5 BB R FA LS < 3§ g i ¥ E R (syndromic hearing loss) iz 7343 7 § ¥ v &
Fi(prelingual deafness)30% /BTt ag > 3 Bt g FEH 2 > Gi Bt a g 2 A3 4 (dopk
B~ s FRSFTER A G s ZA0R ) 1A F AR BN R EREMER
Reo* il B ¥ - g ¥ 2 i ¥ U (nonsyndromic hearing loss) st &) &5 Folam 2§ H s g
EE A 70% o DFN £ 57 (48%:3 @ > DFNA 4 7 # %4 ¢ 25143 @ (autosomal dominant
form) » DFNB # 7+ 2 4 ¢ #8'Z |4 i} 1% (autosomal recessive form) » 3% 3 5 ¥ + F.ff (prelingual
deafness)® DFNB it 77% =0ip % » m DFNA ik 22% » DFN % 1% 5 f2 48 & 7] % % (Kalatzis
fr Petit 1998, Morton 2002) - $# 4 ¢ #'E B B2 IR ¥ A B KL A ML A I BERK
Fi(congenital deafness) » & - &_F] 8 #Edx {cochlear defect)m A # 2 g § 4! 5 (sensorineural )t
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(mapped) % Fulizk F] (deafness genes) % 78 (cloning) 7 B F iR o 1 5 > 2Lp iz ¥
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T i A AT I T R B9 - 4k e %7 ¢h % (extracellular fluids)- # £ 4 B Na'z MKk
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BT & > Fla § EPR2F > €8 +2 8 (Steeletal, 1987)
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into) f # = & & # H_% p stria vascularis 2 & ;% # & (Konish et al., 1978, Wada et al., 1979 ) -
IENES K'#+ v i £ &3 85 ¢ (Cochlear duct) 2 £ #3k (£ % (recycling)) (Kikuch et
al., 1995, Spicer & Schulte 1998) - K&t £ 'm®e ¢ e F N B2 & 3 w2 P~ > iF v stria
vascularis > £ & ® (pump back) P # = %  K'E %k (£ #%k(recycling)) F A iFkaiZ o (1)
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supporting cell ) » spiral limbus fibrocyte % interdental cell & siigap junction® finterdental cell &
+ Na'-K'-ATPase pumps& 3 » i& » endolymph (Kikuch et al., 1995, Spicer & Schulte 1998,
Schulte & Steel 1994) - & & BK" £ 5% (recycling) % # ek Flix % - ¢ 32(1)7) % gap
junction=£k F]---connexin(Cx) #k F]*%--- connexin 26 (Cx26) ~ connexin 29 (Cx29) ~ connexin 30
(Cx30) ~ connexin 30.3 (Cx30.3) ~ connexin 31 (Cx31) % connexin 43(Cx43) ; (2).7 = tight junction
717k F]--- CLAUDIN 11 4+CLAUDIN 14 ; (3). KCNQ4 £ F]° . B gap junction & & _‘w?e F 3
FUFDOEE o P RPN DT fop T FRPFRDEEP P R PR 2O R R
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22

(ions) ~ & 3 (metabolite) 2 % = 2t 4, # (second messengers) &] 4 cyclic AMP - inositol
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1
4k 4L HCX26 1rCx30 A Fl G e T ¢ A PE T - B 551G>A (RISAQ)E 4|4 £
hgg R, R % (missense mutation) > i 13 4% 3 R % = &.Cx26 ¢ 2™ extracellular loop(E2) + ; % —
= %+ Cx30 e&nfirst transmembrane domain (M1) = % ch B Al & & F 145 & R % (missense
mutation)---119C>T (A40V) o F]pt AT 7 ¢ NP B & B 28 REB€ 7 ¢ ¥ gap junction?)
FeF gy P AR E S BT 8- 97 fRip i Cxgene family R R EEH IR R A 2 0 -
B fm %2 05 kA7 § gap junctionsir iy > AR FF % F-d (GFP# DsRed) ¥ :7Cx26 fr
Cx30 35 4 AL 2 Cx26 551G>A (R184Q)% Cx30 119C>T (A40V)A B % % Bhen i GFP¥ &
Fv ZILFAE > T8 FlHeLadn®z ¥ > Kk A 47158 Cx26 frCx30 R ¥ v A I F 2 ot o
T £ T
% IR Cx26 A FIR184Q # 78 crnHela 'w?e > H % B Fov ¥ &2 {oit ¥ 7 Cx26 F-v -
18 ¥ T w2 %A 20 gap junction 0 H R % F-v PRI B lm e ¥ (Figure 1) o ¥ b & Cx30 £ 7]
O 513 T AGOV 7 i HeLa fo%e - B % % 38 4 4034E bime  (Figure 2) o
t co-transfect Cx26 v Cx30 £ e A F] 7 % ¥ F I Cx26 frCx30 ¥ £ ¢ £ IL A fplp cniz ¥ o
P AAFIR S 7P AP I Cx26R184Q v Cx30A40V %’Kn\heterozygous IR T A
PR A B R REHD ¥ 90 Cx26 4r Cx30 chdd § i B4 o 2 % A& 95 I Cx30A40V ¢
¥ g RFEREIDT F o Cx30 fr Cx26 F-v &2 18 ¥ | wfe Wm i ff & Goligi body (Figure
3)c @ Cx26RI84Q ¥ § P3| 1 % 0 Cx26 FiF 5 it » 47 F 571 Cx26R184Q % % 3v £ M=%
g 30 A Cx30 & % ehd-v % > d Golgibody ¥ 3| %+ (Figure 4) -
Cx26 R184Q:z B 4% . 2 % 1 &.Cx26 12" extracellular loop(E2) + » i3 % 7 & #L3% 7 gap
junction # i #97 % 5t 4 edE 2 CX26 40 ehin kA 4 3k eh% B(RISAW R RISAP)FET i
7 Cx26 #-v # 5y 0 F(Wilcox et al., 2000; Denoyelle et al., 1997) e @ {2\ P ezt fo B2 7 » 3
BRIB4 REZQFmT B L1 Cx26 39 hx i » FPREFAFL ZEP 1 RISAQ Cx26 F-v 7
dominant negativesF12 58 o 4p F 3% 4 c1Cx26 R184Q4r ¢ #.Cx30 $%48 Cx26R184Q R % 3-v
335@?]14 i °
A40 =il e b Cx A F]3% ¢ 4 & 27 first transmembrane domain M1) » 2 3 & e 5t 5

Cx 39 = g,@%] 3Pz i b 7% Jf (Leube etal., 1995) o Lav crfT 3 2 55 4R 2 4p It & Cx32 bt



F11 A39V ~ A39P fr A0V R % ¢ i % Cx32 3-9 3 ff & HeLa m% chph J 4 (ER)& # & < 4%
(Golgi) (Kleopa et al., 2002; Yum et al., 2002) o . *F7 7 ¢ 24 i3 3R Cx30 A40V » i3 = R % F-0
A B A S H(Goligl) o 2t B & frz m endR 2 ARSE I 0 ¥ eF AL 3 IR Cx30 A0V ¢ Cx26

v Cx30 3¢ 7 dominant negative 73§ 3 o

(2) 14 Tet-on F-v # IR % 5L K45 3T Cx26 fv Cx30 A FIR ¥ {6 ch#t A7 7

LA B AL Flen 3 18 % & heterozygous ¥ gt A 7 % ‘,ﬁ-.’fi & * co-transfection =7
o TREEFEE NS R i“ P BT & R FB(Rouan et al, 2001) o R/ 5d ptfd > 5V~ i“
et T ﬁ;\ﬂ?@'ﬁ raFgant bl o - falmrr? Ty gF A H Y - f@;f‘ﬁi&f S B
V- BRME A8 SR nd R RF 0 § BT &R %% o it P40 dominant
negative effect % & &]> 3 ¥ i A F) 5 F 5 REAF mf AL » dove ol PR < T G
B F R F A g SRR

BT A B Cx A F2 Fen 3 7% M- BATIWT 1 2 2 -—-Teton F=v £ 5%
(Tet-On inducible expression system)(Koreen et al., 2004) - iz & 528 k== - B 7 5 Tet-on
vector efE T & /w2 tk > ¥ F doxycycline(Dox) i & ¥ 3 % Tet-on vector (pBI vector) * 53
reverse tetracycline-controlled transactivator (rtTA) protein % 3 o f 24— B 7 Fo & Rl
R I R A BlEE O B AR F]5 H A i chmultiple cloning site ¥ o pBlvector t # § -

£ tetracycline-response element(TRE) » 3¢ 7 f 4t & 2L F] &+ 71 promoter 7% o #-2& {47 ih

\+-
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Fov o4 € R Cx v odafh B AN (Figure 8) - Cx30 119C>T R % F-v 4 %] Cx26 &
Cx30 % ¢ % = heteromeric connexon {5 °Cx30 A40V % % 3+ » € BT F Cx26 £ Cx30 3
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@ Cx26 T123N chR ¥ ¥ % € F25 Cx26 39 fﬂ@%} » {2 %1% gap junction # it £ F § B
Zi&- HF % k4733 (Yang and Li 2006; Chang and Li 2007) °
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Cx26R184Q % % 39 v Cx30 39 = F % M & fw % 3 F (C) o & #b 34 i | #
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Figure 7~ 1% &€ 4 ¥ £ 2 ¢ WP T ¥ Cx30f-Cx26R184Q % ¥ 3-v > iw?e p ek LI

¥ 5 & ¥ Cx30f-Cx26R184Q £ F]c-pBI§ 48 i¥ » Tet-on HeLa ¢ - # * anti-His#4f -
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#-F 3 & ¥ Cx261-Cx30A40V £ #] «pBI {4 %48 % » Tet-on HeLa® - @& * anti-Histi# fr
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