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#OE. QY a6 Survivin EFT RNA P A i 44 7 260 iR 75 40 (4 ( Ad-delE1b55KkD-
shRNA/Survivin-EGFP) . J5#  #4%F A Survivin () shRNA #4531 K EGFP $E [ J5 51 5 [ 22 i 7 44 78 780 AORS 3 7 B2
[F$E pAd-delE1bSSkD ; HEK-293 4 ffy o 4% tH 7 15 2 8 41 7% # Ad-delE1b55kD-shRNA/Survivin-EGFP H- Il FF 4 €.
i 2H B T A 2 R A HT-29 4890 %% e %, f] RT-PCR F Western blot 43 5 £ l 4% 4u J5 Y HT-29 4 ffg o Survivin
mRNA FI B F kAL, 850 590 G B &%t A Survivin ¥ shRNA 551 Kz EGFP J-51) 3 i 5 ¥ 78 ) i 08 1 5 750 i
FIHF AR ; Ad-delE1 bSSkD-shRNA/Survivin-EGFP Xf 45 8 41 0 HT-29 (2% H Rl 4 35 18 T4 7L 0 o T A 7 460 1 o M
TR A (P <0.01) ; T Xof FFF 40 A A4 ey 4 3 0 8 3811 ) 445 i 0 4 Bt ke HT-29 %% 3 (P < 0..01) o 5 3 1l Gk I 7Y Uk s
ARARFINE TR # K L4, e Ad-delE1h55kD-shRNA/Survivin-EGFP 5 , HT-29 40+ Survivin mRNA $# DL ¥ A RiE D
EHE(P<0.01), &5 M Th#EE 40 A Survivin () shRNA (1) fobyg 5 58 70 55 8 044 Ad-delE1bSSkD-shRNA/Sur-
vivin-EGFP , 3L fB ik 45 M st o0 4k e 8 B 0 400 MU bk HT-29 45 880 T Surviving, FL 482 2 14 58 ik s 50 R o 7 80 4 R g L 1 3
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Construction and identification of conditionally replicating adenovirus vector Ad-de-
IE1b55kD-shRNA/Survivin-EGFP

WANG Chun-yi, FU Zhong-xue ( Department of General Surgery, The First Affiliated Hospital, Chongging Medical University,
Chongging 400016, China)

Abstract: Objective To construct the conditionally replicating adenovirus vector Ad-delE1b55kD-shR-
NA/Survivin-EGFP that can transfects into HT-29 effectually and selectively and contains shRNA targeting to
human Survivin gene. Methods EGFP gene and shRNA gene were inserted into pAd-delE1b55kD, then pAd-
delE1b55kD-shRNA/Survivin-EGFP was obtained. The plasmid and pBHGE3 were cotransfected into HEK-293
cell to obtain the conditionally replicating adenovirus vector Ad-delE1b55kD-shRNA/Survivin-EGFP. Then
DNA of the adenovirus vector was extracted and identified. The transfection efficiency of the vector to HT-29
and LO2 was detected. The expression of Survivin mRNA and protein was detected by RT-PCR and Western
blot. Results EGFP gene and shRNA gene targeting to human Survivin mRNA were inserted into conditionally
replicating adenovirus vector successfully, proven by sequencing. The transfection efficiency to HT-29 of Ad-
delE1b55kD-shRNA/Survivin-EGFP was significantly higher than replication defective adenovirus and liposome
vector (P <0.01). After transfection of Ad-delE1h55kD-shRNA/Survivin-EGFP, mRNA and protein of Sur-
vivin gene in HT-29 cells were obviously reduced. Conclusion A conditionally replicating adenovirus vector
was constructed and identified successfully. It can transfect to HT-29 and silence Survivin effectually and selec-
tively.
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RNA T4 A H A8 s 2 PR T e di ]
R PR 22— , {HL7E I F 5 S 3, i 1R 55 R R 1A 1Y
RNA FHCAFAERT E A0 401 B 4 S AIG L 4% S5 42k o ™ 1
B 0 HG D SR A 5 Survivin 8 B SRR 4
5 TR A T AN R 22 B IR 4L 2, T A LE Y R
AHARARFEX L ARG S EH XA Sur-
vivin () shRNA 1) fi 987 14 78 7 % 55 4 3R 4K Ad-de-
IE1b55kD-shRNA/Survivin-EGFP, # i+ H & 7 H 45 %
S MR A u Ak HT-290 %6 Gy i e 5 v 2 b, 1) R L

I3 19 RNA 300 %) 2% 15 98 40 e HT-29 1 Survivin
mRNA (1520

1 MREHE

L1 ##5KA
SR AN MI e HT-29 fy T X B ) 0K 2 0 30 A= B2 0F 9%

F YA, pIRES-EGFP JFL , i 48 444 5 78U i 95 7 57 #2 i BL pAd-
delEThSSkD Oy A< ff 52 48 #4) &t 0 R . 5 AU R o 42 K
pCA13 KB4 [F0k: pBHGE3 Yy i £ & Microbix Biosystems 4% ]
P e Lipofectamine 2000 % Invitrogen 23 &) 7= . (A V)T,
DNA JEHElE % A-Eco T14 1 digest DNA b7 #4111 [ "j—;ff%IiEq_l
(KiE) A BRZ A . DNA B BRI E Omega 23 7,
WG R ZR RS ( i) SR R 5] 7= 6, Taq DNA Hé%
Pl B 0 RS 1 Promega (Jb50) 4t RATIRA 7.

BEFE XA Survivin () shRNA 3t PH 51 4 % (550 1 356
WA Xho 1 + BamH 1 [GE)0 &, LLK U6 J5 2h 11 TTTTTT 2%
() AU T A A 4 TR AR A B &) & i, 4 0 it T
#{k pMD-18T-shRNA 1, shRNA J£31) 1.5-GAAAGTGCGCCGT-
GCCATCTTCAAGACGGATGGCACGGCGCACTTTC-3'; shRNA  J§
5 2: 5'-GGACCACCGCATCTCTACATTCAAGACGTGTAGAGAT-
GCGGTGGTCC-3" 5 shRNA Ji %] 3 5'-GGCTGGCTTCATCCACT-
GCTTCAAGACGGCAGTGGATGAAGCCAGCC-3" ;shRNA J7 41 4
5'-GCATTCGTCCGGTTGCGCTTTCAAGACGAGCGCAACCGGAC-
GAATGC-3" (FRIZk4b 24 Loop #5#4) . Survivin mRNA 5|49 #i
i #E DNA PCR %@ 5934 th Bl e AW R RA Al &
(78
1.2 #iE pCA13-shRNA/Survivin-EGFP

# pIRES-EGFP ffiii K2 pCA13 [Fki ] EcoR 1 + Xba | XL
DI # (¥ EGFP R BE A A B pCAI13 b, 35 75 1 4 i kE
pCAL3/EGFP, Bel I fipt) %5€ | HBLZ4) 2 056 (6 357 bp 2y IEH .
WA FE A Survivin () shRNA 32 [ 5 91 33K 4E (O 3% 4% pMD-
18T-shRNA ] Xho | + BamH T [ 477, [a] iz 400 bp &% 3k 4 15 5
FikfE. F Xho | + BamH | [l 4] 8 20 ) 2 pCAL3-EGFP, 4 1]
AT 74 e DAL 1) 2 8 4 5 (1) 4 A 31 pCAL3-EGEFP, 4475 T 21 i 93
HaH ok B Y N 5 T SE BB T RE pCA13-shRNA/Survivin-EGFP,,
Xho 1 +EcoR | B 5E , BN | 4817 332 bp FH5 M IEH .

1.3 #3% pAd-delE1b55kD-shRNA/Survivin-EGFP

¥ pCA13-shRNA/Survivin-EGFP F| Bel 1l i) , iz 5] i 75 5]
4 CMV J3 5T shRNA {956 5 5 91 &4 47 5 [ EGFP (1) DNA
FrBEe f H R F pAd-delE1bS5kD (1) Bgl 1§ ] {7 &5, $K 7%
pAd-delE1b55kD-shRNA/Survivin-EGFP( E1 [X ik 5 1t #5441 %
Survivin [t shRNA JEPH A B R AR HE R EGEFP i i Jag 1 i 5 i
INTE SRR L), Xba | BELDYEE , (i BL24 3 0008 900 bp A9 4%
R
1.4  Ad-delE1b55kD-shRNA/Survivin-EGFP 44 @, & |

G AL B

¥ B pAd-delE1bS5kD-shRNA/Survivin-EGFP J § %1 it
TR e okl pBHGE3 ] Lipofectamine 2000 354#% it HEK-293
AN M. 1 ~2 JE S AT A% 00 A0 A A A8 R R A B
HEK-293 41, F i 8 44 A7 7 T 8L 4R B0 6 DNA, A PCR
YES Y Adl K Ad2 AT PCR 438 3000 1 %6 58 47 1 )5 3 R
AT A R AMIESE R E 9] EGEP + £1%f A Survivin (1) shRNA JE[H
IPPNFIEHE P 24 2 1 80O bp. 45 52 IS 1E 6 (%) T 20 Hit
ST I | S A R R T Al A, TCID, 3 0 00 9 2 ik
JE. ¥ pCA13-shRNA/Survivin-EGFP K 5 7§ %5 B - 48 Jifi bi
pBHGE3 [ Lipofectamine 2000 4% 4s HEK-293 40 Mk , LA [FFE
713 16 ZH AKAE B A Survivin ) shRNA {47 38 B faft i3 759 iR
Wi 8r Ad-shRNA/Survivin-EGFP
1.5 o R0A% 4 B4k 3 oAb

SEUG A4 A 2 PBS 55 [ %) 40 B 2 Ad-shRNA/Sur-
vivin-EGFP £ ( 1 5 ik b TN 75 20 ) < C 21 JR T {4 YL 215 D
#H : Ad-delEI bS5k D-shRNA/Survivin-EGFP 21 ( fi 557 6 7 75 i 575
B4 o LL2 x 107 R HT-29 400 F 6 FLIF74R,24 h J5H e
L7 45 77 T, A () JB% e 5 %5 ( MO = 2)) 43 51l i A 2 i o 74
Ad-delE1b35kD-shRNA/Survivin-EGFP | Ad-shRNA/Survivin-EG-
FP 3§ PBS,37 °C ,5% CO, AR 2 h, 1§ 15 4 +F - R 2
e ZJRH0E 10% N2k MU i 5% 77 oAk 2 B 7r . R R e 4
41591 S0 wl G I i RPMIT640 # pCA13-shRNA/Survivin-
EGFP [Fokr AR (A 4% 1 246 8,5 min PRI EREES iR
THEFE 20 min, JE Y Lipofectamine 2000 FURL & G4, in A 40
PR RARS],37 °C 5% CO, A8 Th i . 48 h JSESE M
TN 54 EGEP Feih R 6L, Il 4 ifa, PBS HiE G A =4l
FHOAS ARG ) 5 2L 5 e %

[l 4 e 40 it 102, A1 2 PBS =5 [ %6 I 2 5 Bl 4 : Ad-
shRNA/Survivin-EGFP 41 ; C1 20 : )8 T A 5% 4 41 ; D1 20 : Ad-de-
1E1b55kD-shRNA/Survivin-EGEFP £ .

1.6 HT-29 4m e+ Survivin mRNA #) % 4k

LS 24 h, RNArose $2 040 RNA, 9% 57 % cDNA L Il
A Survivin mRNA ()54 Surl K Sur2 47 PCR 14 | & g $C
A AR FS G B 00 5 AR B e MR A (intergral A
LA, AT LR 254 5 9 2 25 GAPDH /iy TA HC(ELAE A H
) s PR E AR X ek A
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1.7 HT-29 285 A Survivin & § 69 £ 4L

FEUVES 48 h AN, B BRI R G E A, F &,
Western blot ¥l , DAB 5 6, %2 5 AR (0 HUR 5E 47 A
{8, LATF R LN 2 5 9 2 4 GAPDH f# 1A HCR R H W E
LA AR B . 25 4 40 M0 (Y Survivin 2 H A X R A BE/PBS 25
Hof BE 240 i Survivin 25 M A B = £5 320 IR0 AR AL AN AR A
Survivin 3 H F AR FE(% ) .
1.8 it 447

SACHERILL & s 2R, R SAS 9.1 HEitak{F, 1T B4
] HE ALY 7 22 4 b

2 &R

2.1 shRNA 57 /fik 4 £

BEIL S 48 h, 2 ImageMsater Totallab PR 2 454 #7, 45 41
HT-29 4HMdrf Survivin mRNA A% ek it 450 A 41 = (0,117
+0.078) .BZH = (0.251 +0.101) .C 4] = (0.879 +0.214) D £
=(0.895 £0.204) 4 o] tb A Hei 2738 L (P <0.05) . A] L1
Pt 4 %t shRNA FEglep, 1540 1 %A Survivin mRNA {401 %
BLIRCUT MG I shRNA JF31 | e 7 itt— A 9005
2.2 B % E ¥4 45 pCA13-EGFP

¥ & 41 Bk pCAI3-EGFP ] Bgl 1l f§41, ¥ #4 2 056,
6 357 bp 2 SR (F 1)

6 357 bp— +—6 223 bp
+—2 690 bp

L 1882 bp

M. A-Fco T14 1 digest DNA #7:4t 5 1: 42 pCAI3-EGFP 9 Bgl Il 84
k]
B 1 Bgll Bt1%ERE pCA13-EGFP Bk E

2.3 Bk & F 454 pCA13-shRNA/Survivin-EGFP
4 kL pCA13-shRNA/Survivin-EGFP il Xho [ + EcoR | Ff§
) %ooE I ERZ | 4817 332 bp AR (%] 2)
2.4 Bbn% & &40 45 pAd-delE1bS5kD-shRNA/Sur-
vivin-EGFP
H TR pAd-delE1b55kD-shRNA/Survivin-EGFP ] Xba 1 ff§
)% 5E , tHBLZY 3 000 .8 900 bp i1 %747 A L0 (14 3) .

1 M

7332 bp— Ll —7 743 bp

1481 bp— —1 489 bp

M: A-Eco T14 1 digest DNA #5548 ; 12 pCA13-shRNA/Survivin-EGFP
49 hol + EcoR | B8 = 4%
B2 Xho!l +EcoR | W& E FHL pCAL3-shRNA/Survivin-EGFP
£ ik

I M

™). 19329 bp

8 900 bp— SR «—7 743 bp

3 000 bp— 2 690 bp

M:A-Eco T14 | digest DNA 4748 ; 1. pAd-delE1b55kD-shRNA/Sur-
vivin-EGFP & Xba | 8847 /> 4h
E3 Xbal i) %EE pAd-delE1bS5kD-shRNA/Survivin-EGFP
A ik

2.5 PCR ¥ 3% & & 40 8% # & Ad-delE1b55kD-shR-
NA/Survivin-EGFP
L) i BB 95 5 DNA g #E R, AL PCR B2 518 AdL &
Ad2 #E47 PCR 473, tH B2y | 800 bp &R, 7 4b, 45 R
A S 88 B 51 R 3 AR SRR SE T 5 EGFP + $F X A Sur-
vivin Y shRNA Kt [ 51 8 HE
2.6 aFrb e O B &40 45 BR A dn AR bk HT-29 &4 4% %
H L
75 9 3 S B T LI e 6, D 4 A 2 £, 9 ' ) 4 P A
AT B.CH A A LB 4B C 4] % B¢ {5 5¢ 7 1 20 i 280t 4
VLT A LG A 6 A B P 4 ) o ook S ) A T
B S WA 0 SE R LI T 25 A G R F = 1 140.83,P
<0.01, SNK M st 1. D 4l i f g ¥/ T B.CH I
AH(P>0.05),
2.7  streAa ) 535 & 4 An ek LO2 49 4% e H L
TE 2256 i BB T L0 e 0, D1 A A k0 0 1) A
T BI LA CL 4, B S B C1 2 % 45 0, 2% 5 %) 401 g 50 4
I, 1AL LT A RS e a R AR (18 5) .
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A: PBS =@ a4, B: Ad-shRNA/Survivin-EGFP #1; C. B/ kst d 40, D, Ad-delE1 b55kD-shRNA/Survivin-EGFP 41
Hd4 LRESAFEFHBAME HT-29 HERER (44 B x200)

A: PBS £ &2t B648; B Ad-shRNA/Survivin-EGFP 41, C.

BS5 XWEEFEM LO2 RRRIER (5 AR x200)

L 2 S0 i e e 3R, B ot P MR 1) 58 2 Bl LR O 2
ML B F =250.65,P <0.01. SNK 2 H 85 5. D1 2
UL T Bl 442 ClL 4H( P >0.05)

2.8 &4 HT-29 @m e A Survivin mRNA 5 & 4k

%L 24 h J5, RT-PCR i Haiil4: 5 LA 6
TotalLab & {§ 2 4640 #7, & 41 HT-29 4H il h Survivin mRNA 4
MR REREN R F 2E2 R F =
1 154.27 P <0.01. SNK &P ELEcE5 . D i £ A B B E (K
TBH.CHEAH(P<0.01),BHMCHFRFRAG R EE
®(P>0.05)

£ ImageMsater

500 hp*'
400 bp—
300 bp—

«—GAPDH

«—Survivin

M. #4r4t | : 1; PBS ¥ & atpa4asa,. 2. Ad-shRNA/Survivin-EGFP
403 PR R340, 4. Ad-delE1b55kD-shRNA/Survivin-EGFP 41
B 6 33 EE Survivin mRNA RT-PCR =48 ik E

2.9 55448 HT-29 49 it A Survivin &G K-F 64 T 1L

R E i ( Western blot) 6 {1 £5 52 0 g 7
sater Totallab 1% 2 4 41 # 7%, 45 £ Survivin 3 B B9 F k4D
il A4 5 AR 00 ST R BEHLE T R F =2 542,52
P<0.01. SNK WML R DAXRAREEM/R T B.CH

ImageM-

B§ 46440, D: Ad-delE1bS5kD-shRNA/Survivin-EGFP 48

BRAH(P<0.0l) BHMCHEALAREEEELER (P>
0.05)

4.3 kd— «—B-actn

16.5 kd— +—Survivin

1: Ad-delE1b55kD-shRNA/Survivin-EGFP #8: 2. Ad-shRNA/Sur-
vivin-EGFP #1; 3. BEfiik4k 440, 4, PBS £ G x4

7 KA Survivin RRENERZE

3 itig

F RNAI £ A 12k Survivin 17 S K% 758 40 M =
B AR E, B— MR a. FRIE
B A Survivin ZEPI A RNA T4, RS A%
B SR A A ( HeLa ) | A B fBE JO0 980 440 i (U251 ) N 2E 3L
MR A ( MCF-7 ) 55 1 1 3 I & 4 v K7 R P i
WA . Hrut el W, A RNAG 5 AR TR Survivin 2 F AR
i e 7 A L O 1, DA B 2 BRI A, R — P LA I PR
7 R AT 5 04 1 S B P 9 R R YR T T 1

RNA T3 17 7E i O 5 [a] B2 n fof {6 R & £ 49
shRNA 437335 H o9 40 e R A R 38 TH/ER, B AT
LR NG A BB A T4 M As it siRNA™ sify
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AR, 4. Ad-delE1h55kD-shRNA/Survivin-EGFP [ ) it & % o 1297

S E S A0 28 sIRNA (Rl 7 (B shR-
NA) AT RE S o i3 by A IR I 1 10 P o 4
SIRINA 232 M7 40 M e A AR5 310 40 L P ik 4 %4
W) 5 J5 5 10 ORAZ T IR 23 48 A i =41 DNA 751 5
BN M 5 PR ) 4585 AT B T X R S RNA T8
A FE 2 S A AT B A I D ke o i
HEAE R shRINA [ FE A, (ELIG TR e o 780 A9 75 76 40 1 P
ASFESL M, AU 1K shRNA A5 A 410 1 4 FH , 5k 14
R RIS, R SR B P RNA T %4
HE ARG (1 [ .

Bischoff 45" fff fill il o) — i K1bSSKD fik 2 (1 fit
g ONYX-015, HOA] 26 £ 4 Y 45 1 58 55 P53 AL A
IYRE S P 98 0 1 v R B X O A L
SFREAT R s L 5-FU K 4K 3697 30 BiXE iR
P 3k S0 AR RE FE A, LA 8 0158 4 A, 11 4] I 4
A2 LA L AT RO R 63% ik H T A A R0 b
T DTG I AR . R RE 7 Il 4 I e 5 1
BELFD H I 45 40 PR Ay i R R . U ONYX-
015 M BCIHRIERIE g 1 (T HAE i JRa 240 i v 4 e P 94 4
2R A A, AT 5 380 65 9 40 B ) s #5907 L T A T
ATV B S S IRPE LR AL 0 o FRAT TR ARLL L B 3
BRI o TR AT shRINA (19 DNA | 3 35 955 74 f14 45 S i
FHLAOE R A LA S 1 g 380 I o 400 L o O K B ey
shRNA , MR KR 5 RNA R RGGE

FEFRATTAO R IU] C A ™™ 30 1k % 5 959 Mg 4 25 42
JERL pXC1 (19 E1h35kD [ 541 ) fik 2 28 A by gt 1 e
IR 440 B 7R JUR I 75 5 AR R 4% A pAd-delE1b55kD, JLH.
AT SR IAPE R D 0 FEAR S o, FRATT H 241 4K
PP X A Survivin (1 shRNA [ [i87 1 5 89 i
Ad-delE1b55kD-shRNA/Survivin-EGFP, {18 =5 1 - il
SCABEERG T o A A6 A4S I A0 I Bk HT-29 Fi AT
AHMRE LO2 frf e, FRAT] A B 6235 i 9 40 i HT-29
PR 2 T4 AR 3 N 5 R T I ke o PR A 8 A AR I A
AR, IRF] 96.34% , HAR A7 1Y) EGFP fiE7E HT-29 41l iy
FP R AR I 1T TR T M, HEA T 5 ) i I T
S8 5L TR F5 TR M0 4 04D R TR AR AR A, R 27, 14%
WFFE45 B Ad-delE1hS5kD-shRNA/Survivin-EGFP g
R S R e A I AN HT-29 - FL, FR AT T LA
A AH ) shRNA PGB A 750 A 245 RTS8 44 %)
HELIRDE I iR G AR o 1 A RNA T 00K Sur-
vivin FE[R G 25 5 9 40 L HT-29 o Survivin JE K mRNA
KT B 2635 10 52 0, 45 YL 32755, Ad-delE1b55kD-shR-

NA/Survivin-EGFP A5 %4 T P45 B 40 i HT-29 f Sur-
vivin mRNA {0 BRACH HH S 5 7 484 7 ke 5 25 i o 5 4%
PRFAR AR . IFFE45 4R Ad-delE1bS5kD-shR-
NA/Survivin-EGFP 4755 ft) RNA T~ It 5 2 388 5 fle o5 78U
i 75 A i O A B BT S i TR A5
Ad-delE1b55kD-shRNA/Survivin-EGFP X 4% 7 16 28 0
AR IE ST, FRATTIA N, T 0 4 i 19 BIL R A T
Ad-delE1h55kD-shRNA/Survivin-EGFP £ 27 14 £F %)
Survivin (1) shRNA 7545 7 4 40 il HT-29 vh @& &5 ik
PNIOE W 7 &

8% 3Lk -
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