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Molecular Cloning and Nucleotide Sequence of Connexin 35 ¢cDNA
in the Ovary from the Sweetfish, Plecoglossus altivelis

Cheol Young CHOI and Young Jin CHANG

Department of Aquaculture, Pukyong National University,
Pusan 608-737, Korea

Mixed primers based on the high sequence homology of selected regions of known connexins (Cxs) was used for PCR reaction.
A full-length connexin ¢cDNA of sweetfish (Plecoglossus altivelis) was cloned by rapid amplification of ¢cDNA 5'end (SRACE) and
3'RACE method. When compared to other known Cx sequences, homology of sweetfish Cx ¢cDNA to Atlantic croaker, Mycropogonias
undulatus Cx32.7, bovine, Bos taurus Cx44 and Adantic croaker Cx32.2 were 63.8%, 61.6% and 56.7%, respectively. This cDNA
encoded 308 amino acids (35,028 dalton) and named as sweetfish Cx35. Hydropathicity analysis of predicted amino acid sequences
indicated that sweetfish Cx35 have four major hydrophobic regions and four major hydrophilic regions, suggesting its topology is
similar to that of known Cxs. The presence of a typical Cx comsensus sequences were identified in each of the extracellular loops

(first loop and second loop).
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o] Fo AAFHA AEhTole A - A% Aories Y
o] o} EAFEY Aojzled ofF nigd F¥o] g
HI, A FA W0}, Mycropogonias undulatusl A< gap junc-
tion°] 23l B PAE VTRt G5 59 5 gt dr
A Eg FHAA L] Abolol A FAHEHE o] EAHAG (York

et al, 1993; Yoshizaki et al, 1994, 1995). Gap junctione <3
I Ue HEZRE GFIY Fe BFREAN, 4F o) RE

HLEE, oAt 18T cyclic AMPS 22 secondary messe-
nger R ZF& WAMEEQ 9 1,000 Da ol3te] E£xFE 1A A
of = Fujo] gatd AFFEA FAE + Y& FRo|Y (Stagg
and Fletcher, 1990). ©|2] ¢ gap junction ¥79 44 T4
2 AT AY BRE FEZA £, 429 §27 &%
oJuf, signal®] Y T 2/[EAA Y HeFPA ol FHgA F
28 98¢ e Aoz Bagy g (Kumar and Gilula, 19
86; Bruzzone et al, 1996). Gap junction® MXW& E33x
A€ connexono| eI 3= FEFL EATF A M EAFolo] X
M2 MES] domain F#o] dZ2ELEZAN FHHh o E con-
nexon 649 connexin (Cx) @ Eo] Aol o]FoA ¢
4. &, 1709 gap junction® 12719 Cx subunitZ FAHIA
At (Kandel et al, 1991; Bruzzone et al., 1996; FE 5, 1997).
Cxe £4% o 26~56KDad] Hddd24 Cxehe o5& 4
dole I BAFE 293 g4 7143 (Beyer et al., 1987;
Bruzzone et al., 1996).

o]Fol 1M 9 gap junction® YO, Cyprinius carpiod ¥

565

A E (Teranishi et al, 1983), Fundulus®] 278 & (Spray
et al, 1981) 3 BEAMES} FHHAM L Abo] (Cerda et al, 1993)
oA EAgtE o] Busen, AxANR #&d 93td
$A}2), Oryzias latipes (Iwamatsu and Ohta, 1981)$} zebrafish,
Brachydanio rerio (Kessel et al, 1985)1 A% gap junctiond &
A7 BaE et §8, Cx8 cDNAT WA %4 Jlo, Mycropo-
gonias undulatus®) ¥4 (Yoshizaki et al, 1994), B7+2.2), Rana
erinacea and/or R. ocellata (O’Brien et al, 1996), perch® %9
(O’Brien et al, 1998) ¥ &, Pagrus major® ‘¢4 (Choi and
Takashima, 2000) 1 4} cloning® %1}, York et al. (1993)2 thAl
Gt 91019 gap junction®] P Fa o} FAY FASADG
7h, HCG 8¢ d4d% 589 4 wat Sy Bas
2™, Yoshizaki et al. (1994)2 A& R1o)2] daol A clo-
ning® Cx322 ¢cDNA7ZL, Choi and Takashima (2000)& #&9]
¢4 4 cloning® Cx31.5 cDNA7L 344 89 5o &9
kil Basdg.
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2. Total RNAS| & ¥ cDNAY &4

—80TAA ¥F BAY 20 dAE 1g AHE3tY, Quickprep
Total RNA Extraction Kit (Pharmacia Biotech) 241 tota] RNAZ
#2339 Total RNAE 2 g AHE-8 cDNAY #482 You-Prime
First-Strand Bead (Pharmacia Biotech) Kit2A $Aatgct.

3. PCRO}| 28t Connexin cDNAS| &4

Cx ¢cDNAS #/4€ 9% mixed primer human Cx32 (Ku-
mar and Gilula, 1986), rat Cx43 (Beyer et al,, 1987), Xenopus
Cx30 (Gimlich et al, 1988), Cx38 (Ebihara et al, 1989; Gimlich
et al, 1990) ¥ Cx43 (Gimlich et al, 1990)9} Cx ¥ & B2
g, 2 - 2738 F3AM 2 BEHA e ANA ] AE9
domain® FHALY ALY FF domain® BAGLANAN forward
primer (CXF; 5'-TTCCC(CT)AT(ACT)CA(CT)(AG)T(CGT)
CG-3'18, A AE9 domain¥ MR XL FE do-
main® BA GG reserve primer (CXR; 5'~-GT(CT)TT(CT)
TC(ACGT{AG)TGGG(ACGT)C(GT) (ACT)GA-3 )& FAle
At (Yoshizaki et al., 1994). 20 ¢4 9 cDNAE 125ng AHE
3t polymerase chain reaction (PCR) ¥H&% A3t PCR
Hge, dHAS 94N 17, soTHA 452, 72T A 452344
358 AAF ¥, HFAG S-S 720 A 387 AAEA, S5 4

395bp2 ¢cDNA THE 15% agarose gel®2 71958 o A .

AL

4. Yoluge 23

A€ 395bp9 ¢DNA ©HE pGEM-T Easy Vector (Pro-
mega Co)ol A% ¥, ©]2 tl3F DHSeol FRAHEY ¥
4¥ colony® W3l PlexiPrep Kit (Pharmacia Biotech)dl
9l 3} plasmid DNAE A 8%t (Sambrook et al., 1989). A A €
plasmid DNA®} sequence ¥+-§-2 Thermo Sequenase Fluorescent
Labelled Primer Cycle Sequencing Kit with 7-deaza-dGTP
(Amersham LIFE SCIENCE)Z §%% ¥, ALFexpress DNA
Sequencer (Pharmacia Biotech)2 97IWd& 255} 24
€ g71¥4-& BLASTY GenBankE ©]83}4, & cDNA%S 4
A4S AN

5. 3'RACE (rapid amplification of ¢cDNA 3'end)

20| ¢49 cDNA #4A AHE-E oligo (dT) primer Tetol
22 Holgle adaptor B8-S 3I'RACEY adaptor primer2A] 4
A, =3 YRACES GSP (GSP1, GSP2) (Table D= ¥
52 AA3d, GSP13} adaptor primer24] 1st PCRE A AIEHY]
th §4€ cDNAE o4 PCRoIME FHAE 94TAA 45%,
54CAIA 45%, 72CoA 45%3ke] WE-E 303 AAE F HFA
A g 12CAA 38T A Ist PCRY W38 AES
A71GEe g &AF F, FEE 1st PCRY WA EH GSP
2, adaptor primerZ4} nested PCRE HA3AY, AZHoz F
Z¥ cDNA B39 97mds ZH A

Table 1. Deoxyoligonucleotide primers used in the 3' and §'
RACE PCR amplication of sweetfish Cx35 cDNA

Primer Deoxyoligonucleotide sequence
JRACE
GSP! 5-GAAAGAGGTTGGCATGCTCG-3
GSP2 §-CAGAGATGATCTGGAGGACC-Y

Oligo (dT) adaptor primer  S-AACTGGAAGAATTCGCGGCCGCAGGAA(T)I8-Y

Yadaptor primer 5-TGGAAGAATTCGCGGCCGCAG-3
SRACE
GSP! §-ACCTGATTGCCAAGATTCTG-3'
GSP2 5-ACAGGCCAGTACTTCCTGTA-Y
SRACE anchor primer 5-GGCCACGCGTCGACTAGTACGGGIGGGIGGGIG-
$'adaptor primer 5-GGCCACGCGTCGACTAGTAC-Y

6. 5'RACE (rapid amplification of cDNA 5'end)

2ug8 total RNAE ©] &3 SRACEH 93t 54FZ mA
999 cloning ¥ 3 @71MgS ZAH3}USL. SRACEH LS 5
RACE System for Rapid Amplification of cDNA Ends, Version
20Kit (GIBCO, BRL)E AM&3tded, & #3249 5ol3<d
primer (Gene specific primer; GSP) (GSP1, GSP2) (Table 1)&
AA%Y, kit AF9 anchor primers}®] PCROl &3td FZ g
BEL HAed YO cloningdtd F7IMES AAsaY o
71949 24L& GENETYX-WIN (Software Development Co,,

- Japan) software packageo] 93¢ o] Fojt}.

7. Northern blot oi4

30 ug9] total RNAE 22%9 formaldehydeE ## 1%
agarose’l Al 71958 ¥, total RNAZ nylon membrane (Hy-
bond N*) (Amersham Co.) ¢l blotting3t3t}. 80T A 24 2H5
¢t ¥EAIZ nylon membrane rapid hybridization buffer
(Amersham) 24 65Coll A 1023t prehybridizationd ¥, oligola-
belling kit (Amersham)& At4-3te] (2P)dCTP (3000 Ci/mmol)
£ 29 Cx35 cDNA® E23 probeE A7131e] 65CeA 3417
hybridization 3 .

Hybridization ¥ ¥ 5018 %S AA3I 93ke] 2XSSC/
0.5% SDS &do7 ¢5CoA 1587 13, 0.1XSSC/0.5% SDS
Loz 1583 23 AFHF F, FUIX BAS 1000 bio-imaging
analyzer (Fuji Film, Japan)E& ©]4-3l% hybridization signal®]
ZEE ZAFRY. WEEFo2ME &9 facting o} &s T

2 o}

Mixed primer] CXF primer®} CXR primerE ©|-&% PCROl
oj3te] FEH 395bpe] cDNA ©H & &3 ¥ IRACE ¥ 5
RACEW A 98 vAe Ad9-E cloningdt, 1436bp cDNAY
Ag71M 4 (Fig D& 2A%9S A4/ do] 23 € cDNAS
$ 329 database] GenBankdlA 1 45A4E HA4% 47, o
X efat Wo}, M. undulatus Cx32.7 (Yoshizaki et al, 1994) % 63.8
%, bovine, Bos taurus Cx44 (Gupta et al, 1994)9} 61.6% 2
Aokat ®lo] Cx3228 56.7% 9 AEAE WEPRY (Fig. 2). &9
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Fig. 1. Nucleotide sequence of the sweetfish, Plecoglossus altivelis connexin (Cx) 35 ¢cDNA clone and deduced amino acid
sequence. The nucleotide number is shown of the left, and the amino acid residue number is shown on the right.
Filled circles and filled triangles indicate Cx consensus sequences in each extracellular domain. Open triangles
indicate a consensus sequence in the C-terminal, cytoplasmic domain. Open circles indicates the predicted
amphipathic helix-forming consensus sequence of the third transmembrane domain, Asterisks show the predicted
casein protein kinase II phosphorylation sites. Underlined amino acid residues indicate predicted kinase C
phosphorylation sites. Shaded regions show a target sequence for SRACE GSP2, 5RACE GSP1, 3I'RACE GSPI
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CAGAGGAGAGTCAGGGTGAGAAGAGAGAGTAAGATTCTCATCTTCACTCTGACACCCTTC
TCCCACCTGAGAGCTCATCTGTGTCTCCTGCTTCCAGAGTTCCAACTTTTGTCGGTCAAC
TGGTGCTGGATATGGGGGAATGGGATCTGTTGGGCCGTCTACTGGACAAGGTCCAGACCC

M GEWDLLGRLLDIKVYVQT

ACTCCACCCTTATCGGCAAAGTGTGGCTGAGTGTCCTGTTCATCTTCAGGATCATGGTCC
HSTLIGKVYVYWLSVLFITFRIMYUY

TGGGAGCCGGGGCAGAGAAGGTCTGGGGTGACGAGCAGTCTGACTTCATTTGCAACACGG
LGAGAEKVYVWY¥GDESGQSDTFTICNT

® ©& ©

ACCAGCCTGGATGTGAGAACGTGTGCTACGACCACGCCTTCCCCATCTCGCATGTTCGGT
DQPGCENVYCVYDHAFPTISHVR

e 0o 060000 000 @

TCTGGGTCCTCCAGATCATCTCTGTCTCCACGCCAACACTGATCTACCTAGGTCACGTTG
F® VveieolIl1SVSTPTLIYLGHTYV
<~ 5'RACE GSP2 ,

TGCATGTGATCCATATTGAGAAGAGAGTGAGGGAGAAGCTGCAACAGCAAAGCCAGGACG
VHVIHIEKRYREKLQQQS QD
% *

AGCATGCCAACCTETTTCTCATGAAAAGTTGCAAGATGCCTAAGTACAGTAATGATAAAG
EHANLTFLMEKSCKMPIKYSNTDK
* <« 5'RACE GSP1 S
GAAAGATCAGCATGCGAGGTCGTCTCCTGAGAAGCTATGTTCTCCACCTGCTTGCCAAGA
G K I S MRGRLILUPERSYVLHLTLAHK
0O 00 0 000 0O
_ ... 3'BACE GSP1 —
TTICTGIT GGAAGTGGGCTTCATCACAGGCCAGTACTTCCTGTATGGCTTCACCCTCGACG
1 LLEVGF1I1TGQYTFLYGPFTTULTED
0O 0 0 O 3'RACE GSP2 —
CTCGCTACGTTTGTAGTCGCTTCCCCTGTCCACATCAGGTGGACTGTTTCCTGTCTCGAC
A RYVCSRFPCPHOQVDCFULSHR

A A A A A A A A A A A A A A A A

CCACAGAGAAGAGCGTGTTCATCTGGTTCATGCTGGTGGTGGCGTGCATCTCCCTCCTGC
PTEKSVFIW®WFMLVVACISTLIL

A

TCAGCCTGGTGGAGCTGCTCTACCTGTCCATCCGCTCTGTGAAGGACTGTATGGCCTGCA

L SLVELLYLSIZRSYVYKDE CMATC
*

* * * * * * ®
AGCAGGACTACACCGTCACCCCAGTGACCCCGACAGTACTAGAAAGGAAGGCATATGAGA
K e pyY TV TPVTPTVLETZREKATYE

* *

* *
ACAGGGACCAGATGATCCAGAACTGGGTCAACCTGGAGATGGAGCTACAGAGCAGAAAGT
NRDOQMIQNVWVNLEMETLTU QSREK

A A D A A A A A A A A A

TGCAGGGGGGAGGAGGAGTGGAGGGAGGAGGAATAGGGGGTGGAGGTCAGGCTAAGAGTG
LeGGGGVEGGGIGGGGQQAKS

TGGCATCTGAGGACAACATGGGGGAGGTCCATATCTGATATGGGGGGGTCAGCTTTGACA
VASEDNMGEVHI

CACATTACAGTTTCACACACTCTGCGCGCCGCCTGCCTTGGGTTCTCTGGCAGTTTGTCC
ATGTACCTATTGCAGTTCATCTATACAATCTCACCTTCTTCATGCAATACATTGAATTTA
ACATGCATTACATCGATACAAAAATGTACATCCAACTGGTCAACATTTAAGTCCTATAAG
ACACAAAGACATGCATATCTAGTCACATCAAGCTACTTGTTTTTGCTGATCATGTCTGAA
ACTTGACCTAGAGATTAATTTGTTACAAAAAAATGCCTTTTAACCATTCATTTCCCCAAA
CTATGCAATTCTCAATAAAGCACATTATTTCATGTTGGAAAAAAAAAAAAAAAAAA

and 3’'RACE GSP2, respectively. The polyadenylation signal is shaded regions.
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SfCx35.0 1: MGEWDLLGRLLDKVQTHSTLI GKVWLSVLE I FRIMVLGAGAEKVWGDEQSDEICNTDQPG 60
AcCx32.7  1:MEEWDLLGRLIDKVOSHSTVIGKVHLTVLFVFRILVERTGADRVWGDE SDFVCNTQQPG 60
AcCx32.2  1:MGDLGFLSKLLDQVESHSTVIGKIWMTVLFLFRIMVLGAGAESYWGDE! ( 60
BvCx44.0 1: MGDWSFLGRLLENAQEHSTVIbKVWLTVLFIFRILVLGAAAEEVWGDEQ-DFTCNTQQPG 60
SfCx35.0 61:f;”“'?“ 119
AcCx32.7  61:C f 120
AcCx32.2 61:C 114
BvCx44.0 .61:Cl 115
SfCx35.0 120: 179
AcCx32.7 121:N 180
AcCx32.2 115: 171
BvCx44.0 116: 174
SfCx35.0 180:VC 237
AcCx32.7 181: T 238
AcCx32.2 172: 229
BvCx44.0 175: 234
SfCx35.0 238:QDYTVIPVTPTVLERKAYENRDQMIONWVNLEMELQSRKLQGGGGVEGGGIGGGGQAKSY 297
AcCx32.7 239:QDYTVTPVTPPLLARKSFKSHKEVFONCUN-EPASPENNME-EVHI -~ - —==~==-~~- 282
AcCx32.2 230: SHKITS-AENPASLSSPRWPTVEDSLKQNKMNM-E-LETSQ-SIGGSLDG-AKEE-KRLL 283
BvCx44.0 235: PDTPGSRAGSVKPVGGSLLLPPNSAPPAVTIGFPPYYAPSASSLGQASDGLPRASPARAL 294
SFCx35.0 298 ASEDNMGEVHI === === ==~ m oo e e 308
ACCX32.7 283 - m e 282
ACCK32.2 2841 SHommmm e oo m e o e 285
BvCx44.0 295: PGPPHPRRRRQPGPARRQONWANREAEPQTSSRKASPPAPTRLQPRAPGVAPSSPFRRRGG 354
SFCx35.0 309! - m = m e e 308
AcCx32.7 283 - e 282
ACCK32.2 2861 = m o e e 285
BvCx44.0 355: ELGRRRDGEGAVTAVELHAPPEPPADPGRSSKASKSSGGRARGGDLAIL 402

Fig. 2. Comparison of amino acid sequences of the sweetfish, Plecoglossus altivelis connexin (Cx)35 (SfCx35.0), Atlantic
croaker, Micropogonias undulatus Cx32.7 (ArCx32.7), Atlantic croaker Cx32.2 (ArCx32.2) and bovine, Bos taurus
Cxd44 (BvCx44.0). Sweetfish Cx35, Atlantic croaker Cx32.7, Atlantic croaker Cx32.2 and bovine Cxd4 sequences
were optimally aligned so as to match identical residues, which are indicated by shaded regions. Dashes indicate gaps

introduced for optimize alignment.

Cx cDNA9 ATG 7RA] codon 132~134bp Atoldl A&t 1
AR em, 1,056~1,058 bpol A& TGA BA codon Aol 308
hel opmie At B 35028 DaS] A& ZHE open reading frame
(ORF)ol EAsAT (Fig 2). 2322 Ag7udgel 24 ¥
0] Cx¥ Beyer et al. (1987)9] BHyol we} 20} Cx358 o
FE At

}\
;51‘1‘0'-1— 5’ <]

4

20] Cx35 oluji=4t wide 9o E¥dze
Kyte and Doolittle (1982) ¥gol 7128 GENETYX-WIN (Soft-
ware Development Co.) software packageol ¢l3to] E4 ¢t
R A Cxe 429 254 99 (HEY 5 domaing ¥
A axe] A5x4 49 %9 AEY domain® 129 A FU

LT
loop % obvlx 4t e C-wEE WAE WAL TEE #2



&ojo) dadA &3 Connexin 35 cDNA 84 569

ATt (Yancey et al, 1989). & AFolA dojd &of Cx359
TEE 7129 AU Cx 729 dAAA e (Fig 2; Fig. 3),
Cx family®] 3% - 953 ddolgtn LelA e AL
domain® consensus ¥l C(DN)TXQPGCX,VCYD 2 )24
Z 9 domain® consensus ¥ ¥ % CXs0uPCX:(LIMV)(D,EN)C
FY)(LLVM)(SA(KRIP (Yoshizaki et al, 1994)7} &0} Cx
35l M e 54~67 obvliidoll A HIMES domain consensus Bl
dol, 182~198 o=t A} A2M X9 domain consensus Bl G
o] At (Fig. D).

He7l, Cxo C-Zetol E33= consensus I QNXeoS
(Hoh et al,, 1991)= 20 Cx359] 263~274 o}v|i=itoll M &9y
Ak (Fig. 1; asterisks). =&, 349 A X% A% domaine 7
Z9) amphipathic helex-forming consensus®) TX:SX;(K.R)X:E
(Hoh et al, 199D W&#AA (STIX:(SQH)X:(KR)IX:E (Yo-
shizaki et al, 1994) 24 148~160 ool 4tol A 8959t} (Fig.
I; open circles). o1¢ 3 o], A - 244 G BE D co-
nsensus M E 59 TE RAo] Cx family ¥F9 £ dx 3
Hog Hol & AT EUAE cDNAY E7Mde £0i9 &
&M 2EEE Cx cDNAY Zo] AT 2o Cx359)
mRNA7} daddA ARz 28818 g8 93td nor-
thern blot A& HAF FAF &9 Cx35t dAAAM @¢a=:=
Aoz F9HAL (Fig 4).
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o}5 9 Cx FAAE oF3 zebrafish, A %A Wlo] 9 H7t2
T 2% ofFAMT cloningH oI, Cx #4822 Cx HAA
I #4831 UE gap junction®] o F9 W& BFAHA o)A
83 98-S F23 Y dEA A7) gE, & dFA
209 B B¥EE Cx FAAE cloningdtdth
A, 2ol9 dhdA cloning® Cx #AAY F2E X%
ok ALY MES BF domain®l EA 3= amphipathic he-
lex-forming consensus?l TX:SX;(KR)X;E (Hoh et al., 1991)&
20} Cx359l A= EAEA] &k ey, Yoshizaki et al. (1994)0]
B8 up9} o] 7|E9] amphipathic helex-forming consensus®l
AFAQL A2 consensusd (STIX(SQHX(KRIXEZH EA)
Atk Fig. 22148 #o] CxollM e A% #5 domain® AX
9] domain® opv]x=At HE-E ¥ o) wA Yeldoy oo
A 2 domain® EHE MIUW looplME tf$ ¥ AFEA0
Yelgtd,

53, 20]9 Cx35 ¢DNAYA protein kinase C (PKC)9 ¢
Arg v g (STIX(RK) (Kishimoto et al., 1985; Woodget et al.
1986)7F 126, 140, 198, 226, 229 2 274 o}ujicAboll A} EA3tgl o
H, casein protein kinase I Y43 ¥l dQ) (ST)X:(D,E) (Pinna,
1990)F 114, 218, 229 3 247 ojmjibe] ZA3A) ol9

N

rr ofy

AL W,

TM2

Hydrophilic

0 50 100

TM3 TM4

150 200

Residue Number

Fig. 3. Hydropathicity plot of sweetfish Cx35. Hydropathicity values were determined using the method of Kyte and
Doolittle (1982) with a window size of 20 residues. The amino acid residue number is shown on the X-axis.
Negative values hydrophilic and positive values are hydrophobic. TM1, 2, 3, 4: first, second, third and fourth

transmembrance domains are boxed.
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SfCx35

B-Actin

Fig. 4. Northern blot analysis of total RNA (30 ug) extracted
from ovary and hybridized with sweetfish, Plecoglossus
altivelis Cx35 (SfCx35) and f-actin probes. The posi-
tions of RNA molecular makers are shown on the left.

22 A L L FEY o 7|# A 2EETL A
(Hoh et al, 1991). Takeda et al. (1987)2 #¢l Cx327} PKCol
o3t tstdnt MugHon PKC % casein protein ki-
nase 119 A4t3}l wid & 23 gle #E Cx31.5 (Choi and Taka-
shima, 2000) ¢} Atlantic croaker Cx32.2 (Yoshizaki et al, 1994)
A dw He 5o FYET e Ao BAHUG =,
PKCe &43A% phorbol 12-myristate 13-acetate (PMA)E gap
junction®) ASAZ L&A 922 (Chang et al, 1999), 1 A=
Cx8l A28t FHA ol FolAckn Yzt PMATE AR
gloje] dAs $E9 HEE Afdds B2 (Chang et al,
1999)8 s BE ojo lojMT A Fat qlojs} o] ¢
4E 5E9% Zib’ﬂﬁ}‘: ojuj g AsAZL Cxoll A8t gap junc-
tionol B¥E vl FANN EAE 7tsAel A & 5 9l
t goz ofY WS V79 BHE 72F AFEAN, Cx &
Aztel] @A77 ALHSZ Agsojo & Rolth
e o

71E9 Cx WEE FIZ FU - FWL B3 2 HEHA
de FEelX primer® EAZ L, @AhE A2 dq
PCRE AA 3 S cDNA ©HE o839, SRACE ¥
FRACEH | &} #219) 4HE& cloningdty] dadA L& Ee
Cx cDNAY HE7|Md& A 7I&E9 Cx EH 454
& Hug AR, g Wole] Cx32.77 63.8%, bovined] Cx44
9 616% 2 WAFE Rloje) Cx32.28%kE 567%9 FFAl Y
B}ttt ¥ cDNAT 35028 Da9 ¥x-3-& codedl= open reading
frame (ORF)22 FA45 o] 9lo], &o] Cx352 HHHNUG. =&
oful: it Wl A4 - &FA oo RIS AR 429 &
F4 499 429 A4 998 B AFHA Cx 729

rlo
2
lo

#4939
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A 3ges, Cx family? 5% - A s ALAESY do-
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