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Expression of deltex-1 in rat bone marrow mesenchymal stem cells by adenovirus
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JETE BIS183 4R th AT H 2, PRk R A Y B4 78 FT293 Al P ke i sg o LA CsClL A 3 , Il i B2 o 4%
H AR 28 Ye bMSCs i 5 YiedE 4 RNA K85, ] PCR 2 Western blot J5 3460 H AR kK, S5 O
P4 TR/ AT 1883 bp YRR deltex-1, M3t TR/ A 4.5 kb BYRIETE AR IR SR, 4 1.23 x 10" TU/ml;
QX R TR K B bMSCs #EATI A , 45 5% & CD90 ,CD44 FHPEZR IR, 430k 99. 57% 1 85. 66% , i CDA45 Fik B4k, B
247 0.35% ;@9 WA ML deltex-1 #5433 60% ~T0% ,RT-PCR K Western blot #5455 R YL J5 deltex-1 3
TR AR ORI . g5 I deltex-1 PR R S AR A BETE DMSCs Hhig ik,
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[ Abstract |

expression in rat bone marrow mesenchymal stem cells (bMSCs). Methods

Objective  To construct an adenovirus vector of rat deltex-1 gene and then investigate its
After deltex-1 gene was ampli-
fied by high-fidelity PCR, the product was subcloned to the pAdTrack-CMV adenovirus vector after sequencing,
and recombined in the BJ5183 bacterium. The correct recombinant were picked and then packaged to virus in
FT293 cells. Then the virus was purified with CsCl, and its titer was determined. At last, the expression of del-
tex-1 gene was determined by detecting the contents of total RNA and protein of the bMSCs with the target gene
by PCR and Western blotting respectively. Results  Rat deltex-1 gene fragment of 1 883 bp was successfully
amplify, and constructed in the reconstituted adenovirus shuttle vector of 4.5 kb, and the titer of the vector was
1.23 x 10" IU/ml. Flow cytometric analysis showed cell-surface antigens for rat bMSCs were CD90 99.57% ,
CD44 85.66% and CD45 0.35% . The efficiency of transfection was 60% to 70% under fluorescent micro-
scope. RT-PCR and Western blotting suggested that the expression of deltex-1 of transfected MSCs was obvious-
ly higher than controls. All of these reveal that the transfection of deltex-1 into rat bMSCs was successful. Con-
clusion  The adenovirus vector of deltex-1 is successfully constructed and the bMSCs infected by the virus

express the target gene at a high level.
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tex-1 X Notch 3# #AE 55 o H 2L, G =5 ik I A 14 28
At AR R AR A oL S T ELAE I EL
NP deltex-1 K 55 BEARSF , K/NZ 2R 1 880 bp,
HZRA% A DTX1 E KN R 67 x 107 25150 9. 63,

ARG AT deltex-1 F& DA 1) S A2 JS0RE K g 27
FRBUA LRI R Adtrack g E 48, #5417 del-
tex-1 & PR E A K B 8 1] 52 52 1 41 M2 ( bone marrow
mesenchymal stem cells, bMSCs) , A1 Ry iE— 201 9% %
FHE A deltex-1 JE[H ) bMSCs 44k B3 LA I8 7
2V SR PR 92 2% (stress urinary incontinence, SUI) 25
2 S

1 w57

1.1 ##

1.1.1 iR 4n8 AR pAdTrack 5 EE 22 48 (invitrogen
), KIGIRA T DHSo (b5t RARA W) ,293T 20 ( 4 %2
N w2 T )

112 ETRA KOD-plus {8 LN, BRAIER SIS Kpn 1 |
Xba 1 .Pme 1 Pac 1 ,i%E4%# T, Lignase, Rever Tre Ace-a-j¥fi%¥%
SR &, ¥l 3 TOYOBO 23], Trizol 34 L7 W H Gibeo
BRL 22 %] ,RNase A Il H Sigma 2\ ), Marker DL 2000 , Marker-
DL 15000 g H 4t 5t KAR A 7). DMEM 1555 ££ 04 H HyClone 2
#), Lipofectamin 2000 4 H Invitrogen 2\ &), Taq B . ANTP Ity H
TaKaRa 2> ] , 3 38 BN HEEE RS DNA WIS & Bk fl 42
Mg B Aes RARAH

1.2 Fi&*

1.2.1 PTA2/deltex-1 40 B i 4 5 % AT
1 deltex-1 FEN 5147, F#3) 0: EiF:5'-TAGCAGTGCCGGTCCG-
GTT-3", T §i#: 5'-TCAGGCCTTAGCCATAGCC-3", RT-PCR %, LA
HFLHZH A RNA AR 48 deltex-1 FEPH ) cDNA B3I, se i A
AR PTA2 R TR A VI (Xba | (Kpn 1) FIRVE PCR %
XTEHFATHIL S, B P S8 BH 1 5 40 7 i SR AT 4 5
WP L0 & fir 4 A PTA2/ deltex-1 .

1.2.2  pAdTrack-CMV-deltex-1 25 57 i f4) 5 % 2 D
PTA2/deltex-1 SHHE AR, §7 3% & B U1 67 25 (Xba T (Kpn 1) 1Y
deltex-1 f#j cDNA H- Bt (PCR 7=4) . FHFR %1% P 1B (Xba T |
Kpn 1) Y1 %) LI PTA2/deltex-1 [ 47 g 4 4z 9 PCR 7= ¥ I
pAdTrack-CMV JIf 5% 5 21K, MU & deltex-1 ) ¢cDNA J Bt Al
pAdTrack-CMV #4748 Jr Be, alifbJ5 3% £ , B PCR FIBR i1
IS E 20 AT A8 S, W] B BH M Ak TR,
ERfE W4 N pAdTrack-CMV-deltex-1,,

1.2.3 i 2 ) P ek 20 FRF R LL Pme 1 eVEAL)E , 5
A BIS183 JEZ SN, 5 pAdTrack FEf N IR AL, RAIRE R
i e LB “PARPUMETORE . PRI 3% , il 5 H B0k, Pac 1 Y)Y
W % 7 ] GE PR AT

1.2.4 BEHIYRENEERY I Pac 1 BFUIE Y 0K, B
FR4N . CBEDTVE ML, B SRR X A AR A 1 293 4 i, 28 18R
BEE AL, THEUS 4758 T 6 LR b, 5L 9 40 i HiGk 3
(7~8) x10°, JH# 5% Jif 4 1ML 3% 19 DMEM 15 352 W15 9% (5%

CO, , fBFNBEE,37 C) & 20% ~30% B4 B, G B Ak B
Pac | ZeMAb ) 35 20 IR 7 2 A i 4 293 411,48 h Ji5 W &%
BN MM AE (CPE) o 4240 0 10 IR S (9 26 6 DA S W
i) CPE, SOBAIAE e 135, 05 1 RisE. #£ -80 ~37 CH&MAT
F IR IR G PR 5 3 YR, (o 200 A A 43T S0 B R Ok,
DSEIEE 2 T, EE LB EE 5 AUE 3R R e R
1.2.5 44 Do 2 20k i 2l Ak 5 0 B P CsClL, )5
AL EE , R TR e o it B T B (PR E AN T4
P, K 293 AMAELL 1 x 10° W R T 96 FLIS It %
MARG A HI5], 5555 24 h, B 10 FLo 1 41, T4 1 FLdmA
20 Wl REI A AL 3R, T4 2 FLH A 10 45 LG 5m B
MRIEZEHE 24 b J5 T B AR TSR F AT (U = &5
1 AL MR o W =TU x HR U T4 1 LR R As
B8 1AL ASR TR,

1.2.6 K bMSCs (4385 JE3R 594 WA T, Ul
PR BB BB, SR L e 4t 45 43 A 5 8800 1 ol 4 B
FERIFE 4000, F & 10% FCS RY{LHE DMEM 5 o 546 72
SRS B, 1 500 o/min B0 5 min, 315 K AR,
UUUE ] DMEM 75/401R4), i B N % FE 4 1. 077 ¢/L () Fi-
coll-Paque 3B 1,2 500 r/min B0 30 min AR FARZ A2,
Fi DMEM %% 2 . 40 ML U0TE o A & 10% FCS BB
DMEM, JH-4 40, P85 35 B 43 1 x 10°/em’ 25 B 20 T 15 3
H1,37 °C,5% CO, MU FMB SRR . HIR 3 ~4 d i, 5] & i
BE T USRI KB O, B Bl A 1) MSC ] 0. 25% B3R 1 i
FEIRIHEA 2 ~5 min,1 500 t/min B> 5 min, 3 i, ULIEREL: 2
LB RE 7, BB 3 R4

1.2.7 KE bMSCs it % e B 1 x 10° bMSCs 433 A
A& CD45 ,CD44 . CD90 (BD 24 H]) , % il i 5% 30 min,
PBS ¥k fE A7 i 2R .

1.2.8  deltex-1 FEFFE YLK bMSCs S H AL Y iy %52
1.2.8.1 bMSCs ({45 SHESCHRL6]#E4T: L 6.5 x10°/em’
B 20 ML B R P A 3 AR B bMSCs, 145 200 i 52 4 i B AR &
60% ~80% fl Bt , 45T B 28 s 7 LU YL 52 8K ( multiplicity of
infection, MOT) =100 /BYL4H i 5 4k LL1E 5% 48 h, T E
TR N WREE, T UL PRI R S (50 . DAR 2 Y 20 i Je
Yuos g B MY A0 MR X R, AR 3 AL

1.2.8.2  HEYLs R AN T8 L 2R (0 5 B 1 BH PR A T
ORI 20 M 7 AR Y bMSCs BB, LR 2855 YL 75 10
bMSCs F %% Y23 3 5 (1) bMSCs Sy X &

1.2.8.3 PCR ¥4 14 deliex-1 FHR T &
pAdTrack-CMV-deltex-1 & 728U ) bMSCs ik RNA AR M ks
M deltex-1 FEF A 514, 53577 ¥ 29 250 bp, KLY 55 25 #ifk
( pAdTrack-CMV ) J&H (1) bMSCs [ 4H [F1 K6 300 VE XeF HE, LA st A6 0
JA&Ye pAdTrack-CMV-deltex-1 5% 2% i) bMSCs N deltex-1 f1) 3%
1.2.8.4 Western blot 852 K & 4 pAdTrack-CMV-del-
tex-1 IR AT bMSCs P deltex-1 fUFAME DL, #4236 h JG, 31
HUBK e pAdTrack-CMV-deltex-1 [ 35 1 bMSCs .78 [ 3146 )
HoAr B 4T SDS-PAGE FE KA . R K e A R £ 4k 5, 152910
F & deltex-1 2EZH0(1:200) H W F,4 CHARIGE , IR
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WAL ERIC A R PTE —PT(1:500) , R IFFF 1 h,25.2 C
T, 5 ROCRYIAE G S ~ 10 min fRAFE A

2 HR

2.1 pAdTrack-CMV-deltex-1 [ /& & 20 0% 9 25 0 M9 32
2.1.1 PTA2/deltex-1 B4 S (A 5 %5 FHL K 45 SR i
L ERATE T 1 5] 1 883 bp 1Y deltex-1 1 ¢cDNA F- ] (
1A) . Xba | 55 Kpn | Ff§ V) 5 21 Jii A PTA2/ deltex-1, H K 7R
2900 bp [ PTA2 B4 Br 5 1 883 bp f deltex-1 [ i 1Bk (
1B) o MFIESS, Br sw b 2 1 K B deltex-1 FE A [A] GenBank
WL K.
2.1.2 [YI%E pAdTrack-CMV-deltex-1 K5 2K
Xba 1 5 Kpn 1 fi V) # & pAdTrack-CMV-deltex-1, H, jk i 75
1 883 bp [ deltex-1 H 1) 7 Bt 524 9 200 bp () pAdTrack-CMV
BB (E 1C) o MFUESE, #H7 deltex-1 FEP ) pAdTrack-
CMV-deltex-1 T2 JFAZ Z A LI L .
2.1.3 MRRERIEEL  FRITRLL Pme T ZMAb)E 5
A BJ5183 411, 55 pAdTrack 7EMIN & A: [RIIE E4H , RIRE R L
PE LB §iisE th nl BEPH R L ek . Pac T BEYIATSERHME AT,
AA% 4.5 kb 2247 B, U AR AL ERG (B 1D)
2.2 FTHRRFNLE Y I

Ji B A AL 2L pAdTrack-CMV-deltex-1 7] I 5 2H fif o 75 i [
A FOREFE YL e 293 AU 4R 10 d J5, 6 BE T WL 25 BEE
A, AR T i Pl B AN AAZ AR RS AR (B 2) .

A BB BMABIULE B, R B ML G & 3 b m e h E IR
EEREYY )
2 EBMETHRELI0dFH293 G%HM

(x100)

M 1 2

M 1 2 3

10 000 bp—,

4000 bp—/| 10 000 bp—

4000 bp—
1 883 bp2 000 bp—

1000 bp—
500 bp—

2000 bp—,

1,000 bp—,

500 bp—|

<=2 900 bp 4 000 bp—
<1883 bp
2000 bp—§

2.3 EAMHEEENE

pAdTrack T4 IR T4 293 40 5 %64 BO3R B B, 2 )5
K R FE LUARBEL I 2 B 220 3, 5 deltex-1 JE R Y
N P 2R AT R 1 1. 23 x 10" TU/ml,
2.4 KA DbMSCs ¢4 & 324 ¥ 38

JRARSI B B K R bMSCs , 5592 5 d S ABAX, 4H B I BE /5 4 24
Rif. W3,

NS [N g
VAN A (AR N LN

B3 EEERENZERIBHKXR bMSCs

2.5 AKX mpe K% Z bMSCs
7 Fl bMSCs CD90 ., CD44 [FH ¥ 3 ik, 43 % k1 99. 57% #n
85. 66% , Tfii CD45 F2 kB, BHME%H 0.35%
2.6 deltex-1 } Hix %

[&] 4 Sy 1 T VRSB A5 L deltex-1 3K 5 (0B B[R] 75
Ji T 4HA, 5 08 60% ~T0% 555 i) .

A B E RHMABYLE B b BB
4 BHETWREL deltex-1 57 bMSCs

M 1

[

15 000 bp—

10 000 bp— 9200 bp 4 500 bp

2 500 bp—

<—1883bp 1000bp—
1 000 bp—

500 bp— 250 bp—

A:deltex-1 A B PCR =449 %5k 4t M:DNA 47/ (DL 2000) ;1.2 :deltex-1 #) cDNA;B: #4037k PTA2/deltex-1 83154 M:DNA 477k
(DL 10000) ;1: % ;2. TR 4:;3: TR 480;C: F 54K pAdTrack-CMV-deltex-1 494744  M:DNA 45 (DL 10000) ;1: % it
K2 EAARA 3 EA A AEE YD E A Pac | B bn %€ M:DNA 47/ (DL 15000) ;1.2: & 28 i 42 Pac | B4

B 1 pAdTrack-CMV-deltex-1 [5)iE = AR SHHE
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2.7 RREEGKFHEM RSP pAdTrack-CMV-del-
tex-1 B2 5% 7 49 bMSCs 7 deltex-1 #) & ik
RT-PCR( K 5) 5 Western blot( [&] 6) ¥ 4% 5201 | &%
pAdTrack-CMV-deltex-1 G2 bMSCs N deltex-1 f ik
558 X R A .

o
b1l

<2 000 bp

<1 000 bp
«750 bp

<500 bp

«250 bp

<100 bp

1: kR 469 bMSCs I deltex-1 45 ¢cDNA ;2. = # /K B % 69 bMSCs
7 deltex-1 #5 ¢DNA; 3. B # 4 bMSCs A deltex-1 # cDNA;
M. DNA #7 4 ( DL 2000)

5 RT-PCR &8 pAdTrack-CMV-deltex-1 P& =1
bMSCs B deltex-1 f3RiE

250 bp—

1 2 3
— — D < cliex-1(67x10°)

— — ——( -actin(43%10°)

1: kB 42 49 bMSCs 1 deltex-1 #9% & ik ;2. % B4R & % 49 bM-

SCs A deltex-1 #9%& & & ik ;3: B F 49 bMSCs A deltex-1 #9 % &

hik

B 6 Western blot 4 il| B3 pAdTrack-CMV-deltex-1 &K H
bMSCs [ deltex-1 & B &%

3 itig

JE T3P IR e A8 2 A e D, ™ R e Lo M B
U R R A 90 i, L S I P R L LA
Jifg ( smooth muscle cell, SMC ) ¥ 245 ol 3% 8 1= pr k™ .
VAR, BT 20 B (e 02 MSCs ) BEAR LR P-4 B2
S E R . AR H TR SNE S MSCs 4r 4k
A T LA e B AN D RE Y4 R IR BRI
PERFEER H 1Y,

Notch ZRH A FH— 4 5 FE RSP I 3R U R AR, &
MTEA 52 AT J PR % s () B, AT 3 e 400 i oy
B 5T 8] A4 A AR FH sl 40 i ({7 B A% 3 i S A
SRS . WFFE R, Noteh 3 B 19 38006 ] LA 1
B V) 70 5 200 1) S T UL ok 1 A SCRRAR
18,33 % Y Notch 8 #% Hfl N Bt (ICN) 45 34 15 1 5
Notch 55", AT X} Notch 3 % ) D REBEAT 1 — 4
W5, deltex-1 £E24 Notch {55 3 i 19 T i 73+, /I
A 5 H M H Notch 55 FK3A . deltex-1 4K 1 7F
5K b EE AR SE, B AE 3 45 M 5, Domain [ 2
deltex T RE AY WA A, ‘B 5 Notch fifg Bt ANK
B A4 A, TR 5 Notch {55 ; Domain 11 A fifi

MRIRAEIX ,E5 SH3 454, FERM T EASEANE
B H 5 IEZEZ AR AH EAE AT ; Domain I 2 RING-H2,
5 deltex (PREfHAG -, deltex-1 1H 135 Notch g N B
ANK FEEZJFH 254, IEME T Notch {55, il ik
deltex 2341 Notch {55 11E

FRATLAK U240 B 19 50 RNA S BTAR, 4738 1
deltex-1 FEH 41 cDNA )5 #4817 deltex-1
FLA By JE A% BT R PTA2/deltex-1 5 i 95 5 2k K
pAdTrack-CMV/deltex-1, i#iit RT-PCR, Western blot
R 25 R R 2 A RA BRI deltex-1 J
IR B h 55 e A B DMSCs X B 45 SRR R Tk
Uity 1 deltex-1 g R R ERAK . AT — LM
Z2Hh A deltex-1 [ bMSCs [1] -5 UL 4H A 73 fb 15 2L,
AT FE— 25 5% HOW TR g P PR AR AR IR T P RICR, o

S Xk
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