Korean J Otolaryngol 2006;49:29-34

>
=\
ofy
ed
s}

N
o
=
X
(-4\1
X
b
L'E?Ii‘,
c

4 Connexin 26, 43¢] W&okt

gob0o0d obobobO ooobooooo
R L R EI CE I ¥ 21

Expression Pattern of Gap Junction Protein, Connexin 26 and 43 in
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Yun-Hoon Choung, DDS, MD, Keehyun Park, MD, Sung Ook Kang, MD,
You Ree Shin, MD, Min Jung Cho, MD and Yong Ro Yoon, MD

Department of Otolaryngology, Ajou University School of Medicine, Suwon, Korea

ABSTRACT

Background and Objectives : A human cholesteatoma in the middle ear is characterized by the presence of a keratinizing
epithelium from hyperproliferative properties. It needs intercellular signal exchange through gap junctions as well as intracellular
signal pathway for hyperproliferation. Connexin (Cx) is a gap junction protein for intercellular communication, and especially
Cx26 and Cx43 are plenty in human epithelial cells. The objective of this study was to analyze the expression pattern of Cx43
and Cx26 in human middle ear cholesteatomas against normal epitheliums. Subjects and Method : Ten retroauricular skins
(RAS), ear canal skins (ECS), and cholesteatomas were taken during middle ear operations at the Department of Otolaryngo-
logy. Immunohistochemical staining, reverse transcription-polymerase chain reaction (RT-PCR), and Western blotting were used
to detect Cx43 and Cx26. Results : In human cholesteatomas, Cx43 were expressed in the whole suprabasal layers, especially in
the middle portion, except in the basal layer, and Cx26 were usually expressed in the supra layer and in the basal layers. But
normal RASs showed weak expression of Cx43 in the upper spinosal and granular layers, but not in the basal layers, and the
restricted localization of Cx26 in the basal layer. The expression of Cx43 and Cx26 in EASs was weak but showed similar
patterns to that of cholesteatomas. In RT-PCR and Western blot, the expression of Cx43 and Cx26 were increased in cholesteato-
mas than in RASs. Conclusion : Human middle ear cholesteatomas showed upregulated expression and different localization of
Cx43 and Cx26, gap junction proteins for intercellular communication, compared with normal RASs, suggesting that perturbations
of intercellular communication through gap junctions may be associated with the pathology of human middle ear cholesteatomas.
(Korean J Otolaryngol 2006;49:29-34)
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0000000 (Reverse transcription—polymerase chain
reaction)] OO0 Cx26, Cx430 mRNA OO0 OO0
00. 00, Western blotd 0000 Cx26, Cx43 00O
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Western blotd 000000 00000000 oOOOO.
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tor Labaratories, Burlington, Ontario, Canada)(J 0 30
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toxylin QS, Vector Labaratories)d OOO0O0O. O0O0O

70%, 80%, 90%, 100% O OO0 20, xylenOO 30 3
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O0O0O0. 00 O0ODO0ODD Cx430 OO0 OO oooo,
Cx260) OO0O0O0O OO0 OODOOO OOoOooono, oo
000000 Cx43,Cx26 10 000 0000 phosphate
buffered saline(PBS)O OO OOOOO.
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00 O 000 000 1 mid TRIzol°(GIBCOBRL,
Grand Island, NY, US.A)0O OO0 OO0 OO O, 0 RNA
0O 0000o0.00000 000 00000 ooog o
00 O RNA 2pugd 10x Buffer RT 20pu ¢, dNTP Mix
(5 mM each dNTP) 2.0 ¢ , Oligo—dT primer(10 pM)
2.0yt , RNase inhibitor(10 units/p¢ ) 1.0 y¢ , Omniscript
Reverse Transcriptase 2 Unit, RNase—free water(] [
0O 00000 20pt0 OO 37000 600, 94000 5
00 D0000 eDNAD OOO000. PCRO Minicycler™
(MJ research, Waltham, MA, US.A)0 OOO0O0O OO
0 cDNADO Tag DNA polymerase 1 Unit(Roche Diag-
nostics Co., Indianapolis, 1A, US.A)O 000 primerd
000oo0. 000 primerd OO0 OO.

Cx 260Up 5 —TCT-TTT—-CCA-GAG—-CAA-
ACC-GC-3

Down 5’ —CTG—-GGC—-AAT-GAG-TTA-AAC—-
TGG-3

Cx 430Up 5 —TAC-CAT-GCG—-ACC—-AGT-
GGT-GCG-CT-3

Down 5 —GAA-TTC-TGG-TTA-TCA-TCG—
GGG-AA-3

PCROOO OO 0OO0O 96000 300 OOO O, O
00 96000 300,55000 300, 72000 30000
0 30 cycled OOO0O OO(extension)d] 72000 50
0O 00000.000 mRNA OOOO 000 Cx260 725
bp, Cx430 294 bpl D000 OO OO0 DOOOO.
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0 0000 Bio—Rad protein assay(Bio—Rad, Hercules,
CA, USA)O 0000 OO0 00000. 000 ooo o
0 sodium dodesyl sulfate(SDS)—polyacrylamide gel
electrophoresis(PAGE)] O0OO00O0O0O polyvinylidine
difluoride(PVDF) membrane(Amersham, Arlington Hei-
ghts, IL. USA)O 00O 4000 OO0OO polyclonal rab-
bit anti—Cx26 antibody(Zymed Laboratories Inc., CA,
U.S.A.), monoclonal mouse anti—Cx43 antibody(Zymed
Laboratories Inc., CA, US.A)0O O0O0OO0O. 00O O
membraned 0.2% Tween—200 OO0 PBS O00OOO
000 O peroxidase—conjugated donkey anti—rabbit
antibody(Santa Cruz biotechnology, Inc. CA, USA)O
anti—mouse IgG, horseradish peroxidase linked whole
antibody(Amersham, UK)O 00O 00O 0O0O0O. 100 0O
0O ODOD0OO0O O enhanced chemiluminescence detection
system(ECL, Amersham, UK)O 0000 X-ray film
00 ooogo.
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Cx 260 O0O0O0O(Fig. 2, Table 2)
Cx260 U0 O000O0O0O0ooO oo obooooa
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Table 1. Expression patterns of Cx43 in human middle ear choles-
teatomas (Chole), refroauricular skins (RAS), and ear canal skins

(ECS) in immunohistochemical staining (n=10)
RAS ECS Chole
B SB B SB B SB
- 8 0 7 0 9 0
* 2 2 3 2 1 1
+ 0 7 0 8 0 4
++ 0 1 0 0 0 5

BO basal cell layer, SBO suprabasal cell layer, —0 negative, + 0O
focal, +0 positive, ++0 strong positive
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Fig. 1. Immunohistochemistry using primary anti-Cx43 antibody (x 200). A0 Refroauricular skin showed positive staining in the spinous
and granular layers. BO Ear canal skin showed positive staining in the granular layer. CO Middle ear cholesteatoma showed positive
staining (especially strong in the middle portion) in the suprabasal layer, while none was found in the basal layer.
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Fig. 2. Immunohistochemistry using primary anti-Cx26 antibody (x 200). A Retroauricular skin showed focal positive staining in the
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basal layer. BO Ear canal skin showed positive staining in the spinous and basal layers. CO Middle ear cholesteatoma showed strong

positive staining in the suprabasal and basal layers.

Table 2. Expression patterns of Cx26 in human middle ear chole-
steatomas (Chole), retroauricular skins (RAS), and ear canal skins

(ECS) inimmunohistochemical staining (n=10)
RAS ECS Chole
B SB B SB B SB
- 4 9 3 3 2 3
+ 6 1 5 6 2 2
+ 0 0 2 1 5 4
++ 0 0 0 0 1 1

BO basal cell layer, SBO suprabasal cell layer, —0 negative, + O
focal, +0 positive, ++0 strong positive
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0 000 ooo ogood.

000000000 000 00 mRNAD 0000 (Fig. 3)

U0 0000 00000 U000 000D Cx430 Cx26
0 mRNAO 00O 000 50 000 00 Cx430 50 O
godg 0oboo0o0d mRNA OO0 O0OOO0004g O
0d oooo, Cxeel 100 0 00 00O 000 0o O
04, 4000 00000000 mRNA OO0 O0O0O0
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Fig. 3. RT-PCR of human middle ear cholesteatoma and retro-
auricular skin using Cx26 and Cx43 primers. Cx26 and Cx43 mRNAs
were expressed to a greater degree in the cholesteatoma than
in the retroauricular skin. CO cholesteatoma, RO retroauricular
skin, NO negative control.

ooo ooo oog.

Western blotDl 00O Cx 000 0O0O0OO (Fig. 4)

U0 0000 00000 000 0000 Cx430 Cx26
000 00000 500 000 000 000 OO Cx43
050 0000 Cx43 00 OO0 OO ooboooda
ooooood bbb 0oob, Cxkze0 3000 OoOoodd
ooo o ooo oobo, 20000 0 00 0o gd
000 ood.
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Fig. 4. Western blotting of human middle ear cholesteatoma and
retroauricular skin. Cx26 and Cx43 proteins were expressed to a
greater degree in the cholesteatoma than in the retroauricular
skin. C cholesteatoma, RO refroauricular skin, PO positive control.
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00 0 000 00000 0000000 000 00
00 OO0 00D 00 0000 000 000000 00
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O 0000 O00. Cx430 00000 (interfolllicular epi-
dermis)0 00000 (epidermal adnxae)d OO OO0
00, Cx260 O0O00OOO 0000 00 00000 O
0. 000 000 0 0000 000 00 00000
000 00 D000 D000. 000 D0000 00O
00 Cx260 00 OOOOOD 0000 D00 0000
00 000 000 000 00 0O 00000 00 00
000 gooo.
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00 Cx260 00O, 000, 000 OO (tape—stripped epi-
dermis)J 00 0000 0000000 00200
0 00000 Cx260 OO0 00 0OOODODODDOO0 OO
000 000 00000 00 000000 000 00
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Cx260 OO0OOO 000 000 OO0 000 ODOOd.
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000 0000 00 00, 0,00000 Cx260 OO0
Cx430 OO0 000" 000 retinoic acidd 00 O
00 0000 00 00000 000 000000 00
0 000000, Cx430 OO0 000, 00000 00
000 0000 00.® 0 00000 Cx430 0000
000 0D0O0O0D00D 00 000000 D0000 000
000 0O 0O00.00 O Cx430 ODO0O0OO0 OO0 OO0
000 00 000 0000.000 Gibson 00 OO
00000 000 00 0000 Cx430 000 0000
0 000 000 0000 0O0.000000 00000
000 Cx430 Cx260 0000 00000 0000 O
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0000 0000 00000 00000, 00000 O
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cription) 00000 mRNA, 00 (translation) OO0O00
000 00 000 00000.0000000000 O
00000 Cx430 OO0 OO0 00000000 00O
000 000000 000000, 0000 00000 O
0 000 0DD000. 000 Cx26000 000000 O
0 000000 000 0000000 D000 0000
0000 00 00 000 O00.000 00 0000
0 00000 Cx260 OO0 000000 OO0 0000
0 00000 000 000D 00 000 00 0000 O
00.00 0000000 Cx260 00 OO0 Cx430 O
0 00000 OO0 0000 000 00 000 00oo
00 00,00 0 00000 000 000 000 OO0
0 0000. 000000000 00000 Cx260 Cx43
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mRNAL 000000 000 0booooOg 000 od
god.0oooo 0o 00000 ooog sg gogd o
000 OO0 00O 0000 00000. 00 Western blot
000 OO0 0000 0000 cooooooo cxae,
Cx43 OO0 000 0000000 OooO. 000 Ccx43
U mRNAOO 000 OO0 OO0 oo o og od,
Cx260 mRNAO 50 O 1000, 000 50 0O 2000
uobodoob oboobdd od oo oo oao. o
O Cx260 Cx4300 00 Cx2600 OO0 OoOOOO0O
gooboo oo oo 00 obo gobo, bo oooo
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b0 000 0bo0.0b0 gboboooog ex4s,
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