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[ ABSTRACT]
bone mesenchymal stem cells (BMSC) .
polymerase chain reaction ( RT-PCR) .

technique.

mid VSVG, which were cotransfected to 293T cells mediated by lipofectamin 2000 to produce lentiviral particles.

were infected by obtained lentiviral particles.

Green Fluorescence Protein;

Bone Mesenchymal Stem Cells

Aim To construct lentiviral vector carrying the connexin43 ( Cx43) gene, and make it express in the rat
Methods The cDNA of human Cx43 gene was obtained with reverse transcription
The Cx43 gene was recombined to construct the transfer plasmid FUGW-Cx43 by infusion

The three- plasmid system of lentiviral vector was consisted of FUGW, the packaging plasmid, and the envelope plas-

The rat BMSC

The expression of Cx43 protein was observed with fluorescent microscope. Re

sults The result of sequencing showed that the cloned Cx43 gene was consistent with the sequence reported in GeneBank. The

insertion of Cx43 gene in viral genome was confirmed by PCR.

quence.

centrated, the titer of the lentiviral vector particles was found to be 1 x 10" TU/L.

and stippled patterns of Cx43 expression on cell membrane.

cessfully constructed.
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The infected rat BUSC are able to express the Cx43 protein.

development of Cx43 gene modified stem cellbased cardiac repair.

The FUGW-Cx43 plasmid was identified to have correct se-

After the three plasmids of lentiviral vectors were cotransfected to the 293T cells, the supernatant was collected and con-

Cx43 gene-modified rat BMSC show linear

Conclusion Lentiviral vector carrying Cx43 gene has been suc

This will facillitate the following exploratory

(comexind3, Cx43), KL AW L2 MW E W H A
Cx43 1IR B ERAA, JHE YL BMSC, LSR5 T
PN LIS BRI E S .
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L1 FEHMR

18 % & 3 AR E 4 FUAL pReceiver Lv- Cx43 ( Gene
Copoeia) , FUGW . pHelper 1. 0 (gag/pol 7T ) # & fn
Helper 2. 0 (VSVG JC 1) # 4K ( Genechem) ; T4 DNA %
B[R |4 A 17 B Age iv(NEB), Taq % 4 B ( Taka
ra ), infusion % # B ( Clontech) , Lipofectamine2000( In-
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vitrogen) , polybrene ( Sigma), i AT F 2 K 7 & (Qiar
gen) . fi6ZF fvE (PAA), DMEM X J& B8-EDTA ( Gib-
) o HMIAAH K OKE FmHELMEE. 5
% it .4 f& B £ GENECHEM A #7 /A & % i
1.2 SI¥&it546m

RAEHAR FUGW ERAG| 4 F v\ Age ivBE Y]
frfE, AT PCR YR BN £ H, 54 5 -GAT
GAT GAC GAC AAA CCG GIC ATG GGT GAC TGG
AGC GCG-3’, T# 5l # H 5 -TCA CCA TGG TGG
CGA CCG GIT TGA TCT CCA GGT CAT CAG GC-3’ .
LT Cx43 5148 T PCR X% B £ &4 % il
FEME T W & R 7, 29 L3 4 (5-TGG ATT
CAG CIT GAGTGC TG-3’ )t F HH £ H, T34
(5"-AGC GTA AAA GGA GCA ACA TAG-3") fL T #
&, FE4 A/ 1435 bp.
1.3 BHHEREAKE

PLEH ok pReceiver Lv-Cx43 N R, A
Cx43 £ H L. T# 5|4, & pfu &1k EZ DNA R 4
T, 94 CHZE M 305,94 CH 1 30 s~ 60 CiE ok
30s” 72°CE A 60 s, 3£ 30 478 I, 72 CHE ## 6 min
FIB Cxd3 HH . B8 B IR L A
1.4 FUGW-48FRiEReE R 43 EERNMEE

FUCW E A% & 2k # (k& Age ivfEA T,37C1 h
B 7], B A A% B R L Wk A . PCR 7= 4 & B 477 Bl i
#9244k DNA, % infusion 2 #% B 15 Fl T, T 23 CR AL
15min, BT 42°CK A 15 min #|& EEXH K. &
1045 % & DHSa B &% 25 48 g, B 200 ML & % A 40
B, w2 ML E B, 4, IKBUPE M 2 PCR £
E, mE FEERNENT.
1.5 mEaE

Bt fA & R R A & F & FUGW-Cx43,
pHelper 1. 0 F2 pHelper2. 0 ¢ i #1. % 257 24 h, A
Jik T v B AL RS B K A BN 293T 48 i, UL & 10% 1
BHEFEAEEAEEE N 6.0x10°/L, EH &
F 15 em @A EEFH L, 37 C.5% CO, 54 W&,
24 h £ 40 B 3K T0% ~ 80% REENH] Bl F#E g, #
FH2h B AREAREER N T O FERE. BF
EZ R AriZ 40 3.2 8 A, Al A g FUAR Lipofectamine
2000 % 2037 4. ¥ #8h 5 E#H A4 10%
M VE B 2 B o, AR AR R 48~ T2 he
1.6 HEBWE. REREENE

48~ 2 h EMEH A BEC RN H M4
HEHUELE BUORFEEZEEFENHREAM. K
RERERBE, 2 KEREFEREEF,- 80CK
HRA. B100 VL 7 & B ST £ 4 F 3 E 2.

(1) 2B B 10 5 o AR B Wy 2 7 100 WL, fm )\ 96 48
I, 8hJfE, A FEERE., 4 R, WEHARK
B AEKRKN, FRBERATEEZEENE . (2)
SEf 7 L € 2 PCR 10 W% & 7 . 3R 41 K
RNA, # # 3 3% cDNA. BE& 5| F 7w T: L5
M1 A 5 -AAG GAG GAC GGC AAC ATG-3, #5514y
# 5°-GAC TGG GTG CTC AGG TAG-3"; Actin _F % 5]
1% 5°-GTG GAC ATC CGC AAA GAG-3, T34
# 5"-AAA GGG TGT AAC GCA ACT A-3 . FH 54T
TERRNKEE, S CHEM 15, ZEE—H 95CEH
M55~ 60 Ci ok 305 60 CHM 30s, 3 40 ME
. BREZEHEHNBREZRAALEME. PCR & X5,
95 CE M 1 min. /5% H E 55°C, £ DNA W 4 1
ABEA. NS5CIHE|95C, F—F#Mw0.5C, %
F30s, FEZEROLEE, S/ &
1.7 KEEBHEEFRRTMEBN S BB
TEAHFTER2 AN AW ENE SD A KK &R
B, AL EEE, M \EE S 10% b4+ 1
K4 DMEM, ## X\ 15 mL /0%, 0 5~ 10 min,
F L&, mNEE A 10% F6 4 1 7E 89K DMEM %
SRR R, B4 EIC AL 90% L L 0.25%
& EE-EDTA WMt R
1.8 EBREREAREHEFRTHM
FEBMSC BEFRA, # A BMEREKELRE
JH # 1K e 5 & B 300 ML, A0 N\ % P2 58 K poly-
brene £ 4k £ 7 8 mg/L B % A K BMSC, 8 h /5 ¥ #
HEAE DMEM % 28w A H43E %, 48 h ER A
EMETNE Cx43 B A RLEN

2 &R

BERZH A FUCW SBEgHIZ ML
HL ik £ SR L i D7) J A R Bl D) AR ), it
W C B VI S B AR(E T)

2.1

10kb
6kb

3kb
2kb

1kb
750bp

1. FUGW #fK Age iVBBYIF=H) M WX 4 FHRE, 14
FUGW 34k, 2.3.4 A FUGW 34k Age ivEAEG VI 574 o
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2.2 EREEERVBERFERREMERNT
e kLA R

HUKEE RO 1192 bp A 5 2647, 5 Bt
FE RN —2, R DRI BIE Cx43 ZEFH (1 2) »
2.3 FHERANAMEER SR N8R IKE
EHER

FUGW- Cx43 20 i fi FH 14 s B PCR %72, B fig
PEEEIK AT OL 1 435 bp H B 7 B, 5 PCR filit =4 K
INB VIR R TR R A R 2) , Bl At
A 7 45 SR AE A 0 S AR Bk 2k T HE— 20 B

3kb
2kb

1. 5kb 1435bp

1192bp—
1kb

7150bp

500bp
250bp

100bp

2. EIRERER 3 ERRAHER N~ YRR
El(Z) B FUGW- MR ER 43 EARKNETE (A)

2.4 EREBERER
P25 B AR = RIS FE GL 203T I )5 48 h, %
Fe BB M T Wsmsg ke B 3) .

3. ZRNHFER 23T WREFRAEMBUWRER (<
100) ARTOCET, B AL .

Sl

2.5 HEBENELS

St PCR 45 R AL 107° UL FE SR
JERRMmREEN M MEREREE 2R, 5
P 2 DR R R % 6 R A A B 22 S R ) 1
BEVEAS 1077 UL B b 454G 9 2 0k, i3 m E
WA 1% 10" TU/L( Bl 4) o Actin SR RE 514
£k 35 2 s, nTHERR 54 kR (B 5) .

\
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2.6 BEHARNEFRSHLAREEETRTHE
FSERREIRER 43 RiXER

95 FE R YLK SR BMSC 48 h J5 3 % BB WL 4Kk
Pl Cx43-BMSC 4] WAt o, 2 2R (57 3k 4b)
AT HURRAL B, G BE & A AL AR AT Rk, 4
A L 4 i A7 B R LR 08 Rk (B 6) o

6. MEREAREEEFTRTHEIS h EEREREER
BEARIKER A NEHEE(x400), B A Cx43BMSC A
TOECALEF( x 200), C N Cx43 BMSC ZH W HLEF ( % 200) o

3 ¥ ig

IR ER AR — R LA 1 B NS e BB s 55N
FER R HHT R 2R R G, B s e gy AN HE 4y 3
A4 B, SEB B B3 R I AR e 3Rk, IR R
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HBRERNNAERR, AR tir, SBONERE
T HE AR .

A FRAE BB ARHZZRBT. ZRB3)
FAEIE SR R R K A R e 25 T A B
T BTE B AZ A M P 15 8 B0 E AN HAZ O
X ZFERNTH R HWE5H SUTR R ET
VTR FHEATT 4y, B8 K K38 = B IR Rk K
e kR AT . A TE TSR, ARF RIS R
R T g EEER, IS Cx43 BRI [R 2
ZARIREEAM L, BT 9N BRI, 7RG 40
At AT I8 B B

OE—M&ARHLR, HDRe 5 E Mg W)
RESS VARG . ) A5 A4 A O UL L LA A 3 088 6 F)
SERIFER, TR A RS B AL A IR AR AR AL
FULRE ZHL R PRV R IR 46 ) o B ™ R 0o UL 2 R K
AR BRI 45 A S, R BEEME AN 43, B
T R B UEAE & A 5, A BT H O X Cx43 58 4T
R, D& Cx43 2IAYISTHE R, (D& Cx43 534
F R ECE BRSO WL, 3K T BE & O WLAE BT IS O
Dhee i i — N E B AR, BRIk, Cx43 1E 41
M B AT VA — N R SO RS B N A

Suzuki 251 B 9T R B Cx43 FE BB 1 6 B UL 2H
Ml mRIE Cx43, JFFREL K I a], U240 o (7] 4% B
TERE ) S, R &R B Cx43 AT AL 3 RULZE B i 2
o Kizana 25" % BLHE G Cx43 JE DR 4 A £ 245 40 il
ATk R LA AR I ) AT 2 A At e, G b A% ik 48
IRRREBRIEEL . AHEEN BRI, @il
FoAE Cx43 B 55 R R BOULAH i 1) R 20 O U B8
X, R BB N I %% 35 DR R LA A 78 78 2O WLAH 4
G FHES, 555 40 i 18] WL B k. LA B3
B Cxd43 [ AT G Bh T R4 48 40 A 17 00 LT i 1
F 2 A T M S5 1 2 i R R

B B 17 78 5 T4 i ( BMSC) SRIE T3z, B Ak
FRE AR 5y AT 1 ARSI PT 58 11 12 22 1) 434038 R 38
FeRarE AR JEAVE SR 55 Valiunas 25 BF 7036
RIAK AN B 3% BMSC 50 L4 i 18] 7 J% B 4% [ &
B. ET RN RUE T E K BMSC 7T 0L
FEZE, FN 0 AT Rk Cx43. DL _R4F S {#45 BMSC
BRI FE B PRI TT O ULRE SEERAR (1 ATt . {H
WRF R B, RN BMSC 7E O LI B % J& i X
Cx43 RIS E/DETE, 5 B A0 VL0 M DU BUA 2%
HALMRAE B . R A 704 Cx43 % & 3] BMSC %
BRI 2H LA TN s A2 485 BMSC 500 UL i 18] 35 4

ARSI E 7 G Cx43 J5 B BMSC A o] WL 4% 7%

o2 SR A T R B, T 2 8 A 4 40 e i
LB AR WA, R Cx43 FER ORI Y N K
Bl BMSC. fE%% % Cx43 125 5 K B BMSC H, Mii%
BB TN B SR (0 ', 75 18 HE AL BRI B N KR
BMSC J&, Cx43 B A A REA 2 FiEE T, 205~
Cx43 AR A & Cx43-GFP @ & H, B E A E
B AT MO, & & 3 oA T .
KR RN AT Cxd3 FE 5 I8 &
oAk, B BR B H LR Cx43 %4 31 BM-
SC FE A2 A JE s L 3R IE . X B B 1k 3t 8 (A X
AR SR Cx43 FE IR 5 4L /) BMSC #% 18 Xt
SN IERT B E T AR AR
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