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SHENG Tao!, ZENG Jian-ping®*, LI Hu?
(1 Department of Cardiology, The Second Xiangya Hospital of Central South University, Changsha, Hunan, 410011, China;
2 Department of Cardiology, Xiangtan Central Hospital, Xiangtan, Hunan, 411100, China;
3 Reproductive center, Xiangtan Central Hospital, Xiangtan, Hunan, 411100, China)

ABSTRACT Objective: The joint of adjacent heart muscle fibers is called myocardial intercalated disc, which is important for
myocardial electrical activity. It has been widely concerned about the study of intercalated disc related gene Cx43. Under different
pathological status, it is related to another gene ZO-1. However, the research of ZO-1 is scanty, so we cloned the ZO-1 gene of porcine
into the lentiviral vector and identificate the recombinant plasmid, which will lay the foundation for further research. Methods: The
porcine ZO-1 gene was amplified by PCR, and cloned into lentiviral expression vector. The reconstructed Lenti- EF1a-EGFP-TRE-ZO-1
plasmid was identified by transformation, plasmid extraction, double enzyme digestion and DNA sequencing analysis. Results: The
porcine ZO-1 DNA sequences were successfully inserted into the lentiviral vector.The reconstructed plasmid was identified correctly by
PCR and double enzyme digestion. The recombinant Lenti-EF1a-EGFP-TRE-ZO-1 vector was confirmed by DNA sequencing.
Conclusion: Lenti-EF1a-EGFP-TRE-ZO-1 lentiviral vector has been successfully constructed, so we can use it to infect related cells or
animals, which will be useful for further study in vitro and in vivo, to understand its function in different pathological status.

Key words: ZO-1; Gene cloning; Lentiviral vector

Chinese Library Classification(CLC): Q95-3,Q78,Q593 Document code: A

Article ID: 1673-6273(2014 )04-628-03

7B R D RE AL A AR B A AN AR L B E D,
T e T, B AR ) ik A SR B A O LR R 2 )

LIS

;| INEO R B S v K R ) 1 SR B e s 2 NE ]
HEA B EEAER AR RO WLUE AR SCSE R Ao %
H Cx43 1 ZO-1 7E.0 WL W T BE A BILIRAS T & Ik 1
HH LTI 26 Cx43 BRI R ) 2. ZO-1 B m SR AR E
B MEAZ—, 1R SRR IER g i — 51, BE
A4 5 ZO-1 16 8 M I8 R IE | IR 5 R S Ak B 7, B

* BATH YR B AT R RIS H (2012SK2015)

R R AR P, 2 )5, Toyoftiku SE% B 5.0 LAY SEER
HEREAT R E AR o ZO-1 A7 T O LA P S A SE TR AL,
FIZETESE LA LA W AP, O g B A
ZO-1 /b, ] gl i — R 5 AL 5 B 5 1 rh S R AL
FRICH 3 0o FB A B PR AR FER P i R R G 2 LA
NG BE I T 75 Dy BER A8 & 1 oK 14 73 AR W2 07

YEZ RN BERI(1988-) , <o - A FE AR, BRI, = A FT 5 18] Do L4 N ), HLTG + 18773194645, E-mail : shengtao1018@163.com

ASEIAMERE v &F , E-mail ; zengjp88(@163.com
(ks H 19:2013-06-12 42257 H #9:2013-07-06)



REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol14 NO.4 FEB.2014

. 629 -

TR, AW R A T A ZO-1 JEP s A K
FILE T I AREE0TSE ZO-1 M DIRE S AR MU PR D T K 4%
ATERIA BT T fi o

L bR ik

1.1 #R5RF

L1V 145 20 i cDNA . Lenti-EF 1 o-EGFP-TRE-Oct4 .GBE180
&% %5 ;PFX PFX mix ,BamH I Spe I. T4 DNA 3% 32 i i 1
Fermentas 23] (IR ) 5 b2 BORAH & (ALt KA A
HFHARB IR F]) ;DNA gifbEGAF & (RRA LR
FELROARAF]),
1.2 3 70-1 EEEE
1.2.1 51¥pi%it 5144 4E Genbank XM 003353439 £ 41411,
RPN R KIEH G . EiiFT 19751 R :5'-GCGCGGAT-
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Fig. 2-1 ZO-1 gene clone
¥ :marker 75 B _EBI TR A 3.2.1kb,

Note: the lanes of marker from top to bottom represented 3.2, 1kb.

2-2 {8 EH MK Lenti-EFla -EGFP-TRE-ZO-1 WEGH LT
Fig.2-2 Lentivirus vector Lenti - EFla -EGFP - TRE - ZO - 1 double
enzyme identification
i :marker £ B _E B TR 5.4.3 .2 [ 1Kb,

Note:the lanes of marker from top to bottom represented 5.4.3 .2 ,1Kb.

3 e

TS (8 B o OR3P L 1 0 7 4
BT I S S AL R IR T, (955 R 2 e A M
TP AR P, THZER VRS EGFP S | RV R4 (555
B, A iR ek TR R RIS L 1 R
L PRI 2 20 LR B b T AR 435 119, B T B F 5 311
AL

TEE, SR ARSI O L A LA R,
VBRI U IUAELEE 0 3 BE38) 8 NG LA 5 07T i S e b e
P T ZEARIHM R AL AR T EE AT AE RO A .



« 630 -

REYESHE www.shengwuyixue.com Progressin Modern Biomedicine Vol14 NO4 FEB.2014

ZO-1 1ECWIHEBR S AL RAF T EAER], 0 LARTRY AT s
ZO-1 W A R E WL I Sk SR 91T O

ZO-1 il Cx43 9 C ik ELAEH, DR 36 SE BRI H Y R/
FISE AL , 72 TE 5O NURD BILC L4 38 5 s 2 iR I, 7
JE St O LA B 31, Cx43 il ZO-1 FAE A P
TRy, i endothelin-1 (ET-1)£71 sphingosine-1-phosphate (S1P)
Hgm Cx43 fiie ik ', Cx43 Bl iR ik 5 ZO-1 % UIAH
K, I RYSEIR AR A M, SRR R A SR AL R RT kA
ZO-1 FHEHRYFRIE G EA™, O U ZE T2 O LA T S A Y
AN, AE— TR 280 JJURE FE AR D S 6 vh 3R Sre BEAIR T
Cx43 M1 ZO-1 Z[RIMHR A, FEL T Cx43 ]\ ZO-1 L fift g, Cx43
SCILHCH ML , WA 1% S R R BOO TR R M.
BT LUHELS , ZO-1 fE0 i AL T v A28 R d pfE L 7
AIRFELE LT B R B s, K 5 H A AR G B A A
AR O NURERE I T S BOR O H F Rl e HE A R
AIfER

T ) S 6y V6 A S o A e R 4 A S Y B DR A B 45
KSR F A HEDS S AL SRS B, SO R IR BORL 5% e xof
TG T LUBCRE R VR DB I A0 M e Y R Ay, AR TR Y
I A DR B I P T ) A8 T 2R 222K, SR J  AT LA R s8R
A EAERED 2 rp, B Ve LU ™, 2 H AR AR i
AR . IAh MR R R R I HA R B R B R, K
RS RERIE AN G 5 A T2 e SO AR VO R SR AT S T
T2 WA i ek,

FRATAT S T AR AR e BE R B Wy, i S AR
FT#F5E. 1iii Lenti-EF1a-EGFP-TRE-ZO-1 41185 75 & ik 4 i
PRy, P LAEAT T A0 B o 1 A 26 A i HE I AE | g
T AR, FRUE bR iC ZO-1 H AL AT 9050, A By TR
Xof FERE PR T il B AR O U B 100 T A 4 1 4 it — 25
Fo

2% Lk (References)

(1] BAKE, Rk, T34, F. FHERE G Z0-1 BALME [1]. )
P B 25 K F F2 4R, 2007, 24(6): 523-526
Li Qiu-xia, Luo Mao-lin, Li Ru-liu, et al. General research of tight
junction ZO-1[J]. Journal of Guangzhou University of traditional Chin-
ese medicine, 2007, 24(6): 523-526

[2] Toyoftiku T, Yabuki M, Otsu K, et al. Direct association of the gap
junction protein connexin-43 with ZO-1 in cardiac myocytes [J]. Biol

Chem, 1998, 273(21): 12725-12731

—
W
[}

Furuse M, Itoh M, Hirase T, et al. Direct association of occludin with
ZO0-1 and its possible involvement in the localization of occludin at

tight junctions [J]. Cell Biol, 1994, 127 (6): 1617-1626

—
)
=

Rhett JM, Jourdan J, Gourdie RG. Connexin 43 connexon to gap junct-
ion transition regulated by zonula occludens-1[J]. Mol Biol Cell, 2011,
22(9): 1516-1528

[5] Kostin S. Zonula occludens-1 and connexin 43 expression in the failing
human heart [J]. Cell Mol Med, 2007, 11(4): 892-895

[6] F4#F B, ¥ &, HUL-F, ¥ Yo Bi-1 A 09 TaR RSB ML
B {2 NIH3T3 tafe b e4 &k [1). B $F 8 A F R, 2010, 23(12):
1240-1243
Li Xiang-yong, Luo Hai-qing, Lin Guan-ping, et al. Construction of re-
combinant lentivira | expression vector targeting human Bax inhibitor-
1 gene and its ex-pression in NIH3T 3 cells [J]. Journal of Medical Po-
stgraduates, 2010, 23(12): 1240-1243

[7]1 Yu ZB, Sheng JJ. Remodeling of cardiac gap junctions and arrhythmi-
as [J]. Acta Physiologica Sinica, 2011, 63(6): 586-592

[8] Palatinus JA, Q'Quinn MP, Barker RJ, et al. ZO-1 determines adhere-
ns and gap junction localization at intercalated disks [J]. Physiol Heart
Circ Physiol, 2011, 300(2): H583-594

[9] Barker RJ, Price RL, Gourdie RG. Increased association of ZO-1 with
connexin43 during remodeling of cardiac gap junctions [J]. Circ Res,
2002, 90(3): 317-324

[10] Joseph A. Palatinus, J. Matthew Rhett, et al. The connexin43 carbox-

yl terminus and cardiac gap junction organization [J]. Biochimica et
Biophysica Acta, 2012: 1831-1843
[11

—

Martine Tencé , Pascal Ezan, Edwige Amigou, et al. Increased intera-

ction of connexin43 with zonula occludens-1 during inhibition of gap

junctions by G protein-coupled receptor agonists [J]. Cellular Signal-

ling, 2012: 86-98

[12] Jin H, Chemaly ER, Lee A, et al. Mechanoelectrical remodeling and
arrhythmias during progression of hypertrophy [J]. FASEB, 2010, 24
(2): 451-463

[13

[}

Lorenza Gonz4 lez-Mariscal, Miguel Quirds, Monica Diaz-Cordnguez.
Z0 Proteins and Redox-Dependent Processes [J]. Antioxidants& Re-
dox Signaling, 2011, 5(15): 1235-1253

[14

=

Kieken F, Mutsaers N, Dolmatova E, et al. Structural and molecular
mechanisms of gap junction remodeling in epicardial border zone m-
yocytes following myocardial infarction [J]. Circ Res, 2009, 104(9):
1103-1112

FEold, KB R ARG A g MR (1] FE Ay TR
&, 2006,26(11): 70-75

[15

=

Wang Shu-yan, Zhang Yu. Advances of Lentiviral Vectors [J]. China
Biotechnology, 2006, 26(11): 70-75

Morris KV, Rossi JJ. Lentiviralmediated delivery of siRNAs forant-i
viral therapy[J]. Gene Ther, 2006, 13(6): 553-558

&R, IMTE, R, 5 AZHESFEREZE G Al L FH RNA
T s EB R B %N [J]. EFHFR L FIR, 2008, 21(5):
468-471

[16

=

[17

—

Jin Zhi-liang, Sun Xin-chen, Cheng Hong-yan, et al. Construction and
identification of a Ientivirai vector harboring RNAi sequence targeting
the human high mobility group A1 gene [J]. Journal of Medical Post-
graduates, 2008, 21(5): 468-471



