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# E:. %FE-F Oct-4 F Survivin 2 aRIEHA 6 R4 RERF, WEHXT Oct-4 #= Survivin 2 B 4 X e &)
SshRNA %% & # 4K Ad5-Dual-shRNA, FFAF 5 E 2T AT 9% i B AS AL 09 & K HI4EF . Ak Oct-4 #= Survivin
A H 4 shRNA A 7|, &AM FF R EIAR pDC312, A& H shRNA # F AR E AR5 IR %A FF L HK
pBHGloxdeltaE13Cre 345 4 HEK293 %nftl, % Cre/LoxP 4% & 4F F M £ 203513 T A% % & Ad5-Dual-shRNA;
M 9% % Ad5-Dual-shRNA 2 % 7% 4n i, 2 EHBH-H1, % Western blotting #| Oct-4 #= Survivin 2 B 8 & k1
Wy A 3-(4,5-=F AeEee-2)-25- 2 KR Qg F EEF (MTT £5) AR RAT78 5 54l w2t A 78 4a it £ K
¥k, ARERRL T, RE& THMHFE Ad5-Dual-shRNA B &M% 06, 2 EHBH-H1 #8458 2K Oct-4
5 Survivin KB &KL, FEHE MTT FEARATEREFAI T HEE —FEe) shRNA MmFE K
Ad5-Surv-shRNA. Ad5-Oct4-shRNA A & A R e AP m ek KAr s /E R . FIERE R, s
ShRNA 2 7% & Ak AdS-Dual-shRNA 2 —#F £ 4 & 264 Fe i) I 8 2 B 06 77 B4k,
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Abstract:
mitosis. A dual cancer-specific shRNA adenovirus vector, AdS5-Dual-shRNA, targeting Oct-4 and Survivin genes was

The transcriptional factor Oct-4 and Survivin are the key regulatory factors in cancer cell proliferation and

constructed by molecular cloning and recombination. After cells were infected with virus, hepatocellular carcinoma cell line
EHBH-H1 was used for detecting the expression of Oct-4 and Survivin proteins by Western blotting. The viral cytotoxic
effect on cancer cells was detected by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT) reduction
assay in vitro, and the inhibition effect on tumor xenografts was observed in nude mice. The results showed that the
expression of Oct-4 and Survivin in cancer cell line EHBH-H1 could be silenced markedly by AdS-Dual-shRNA. In MTT
and animal experiments, Ad5-Dual-shRNA also represented much stronger anti-tumor effect on tumor growth than
Ad5-Surv-shRNA and Ad5-Oct4-shRNA. From this research we can draw a conclusion that the cancer-specific adenovirus
vector expressing dual-shRNA targeting Oct-4 and Survivin genes may provide us a more effective, specific and convenient
gene therapy method.

Keywords: Oct-4, Survivin, shRNA, liver cancer, adenovirus
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e A ST, ARRFSOR R AT
Ree 0[] 95 20 B R A R S PR EE X Oct-4 AN
Survivin FEH XL R ShRNA B #Ezk A, I
FIO I Jed 240 s 2 (R S VR, ik R BT R
SEE A IS KBTI RE T, BRI S AT
I, ORI ARIAYT S .

1 ®B5 7%
1.1
.11 EERH

G4 1MW 3 PAA AW, DMEM #3514 4
Gibco AH], FFRRHENVIEIAA NEB 2
A, BRG] &L s R AR BT &
QIAGEN DNA Blood Mini Kit I 1 QIAGEN 2%
A, BEEMGRFI &M H MN 2AF, BPLA Oct-4
PAYLI A 25 1E Santa Cruz A H], HPi A Survivin
Zyi A 25 E R&D Y aHE], IFEPTR 1eG.
WP 1gG. AU SP k&l [ AN 04
PHARNF, AR E ARG & . BCA
WP E I &M A Pierce A ], MY
I Marker W4 H Fermentas 2\ ), %% 4L ik 7
LipoFectamine2000 155 &4 FH Invitrogen 23],
FEAR R 34 o ™ sl 1 4B 4t
1.1.2 k. BURLAI4H MRk

K ¥ B H bk DHSo . 55 41 117 % 75 50k
pAd-EGFP JTE 4l 2 EHBH-HI1 M5 "% K
SR ISR B B S 30 2 O A7, W s A
HEK?293 4f itk F 3E[E ATCC,
1.1.3 LY

IH9 BALB/c #RE 30 H, 4 Hi%, 1AE
16~18 g, i ERL2EBE_LiSL i shy) oot
BFAIES SCXK () 2009-0003

1.2 &k
1.2.1 YApuEEs:

NHFEEANIEZ EHBH-H1 & 10% 8341
% 100 TU/L 5 %5 Z F1 100 mg/L 5575 % () DMEM
BRI, BT 37 CHORRE K 5% CO, MkEsR
FANRE TR, R AE K ANEIA 2] 809% LA LI & B i

biA R N Lo A 1
1.2.2  Oct-4 1 Survivin 2 shRNA HJiXit5
R

R #& GenBank [ Survivin 3 X ¢ %1
(Accession No. NM001168) Fil Oct-4 H:[H 3
(Accession No. DQ486513.1) #3141 Y sShRNA .,
BT 1) HEBRSAIES: 4 4 G/IC B AT
Y-S5 2) HEBRPISRAAAE AA IIF51; 3) HEBR
FENITERHE S 5272 B 5 4) HERRH A A
BB EIEEFS . Surv-shRNA JF51k 5'-gaa
agt gcg ccg tge cat c-3', i T4 1 Survivin Zifid ¥
31| 1155 387~405 bp, Octd-shRNA J7-31 4 5'-ccc tea
ctt cac tge act gta-3', N T2 Oct-4 il ¥ 511
5% 1233~1253 bp. [6 B3 BH X IR (Crl-
SshRNA) J¥%1] 5'-gac ttc ata agg cgc atg c-3'c HH I
DT AR AEY) TR ARG R A A B, G B g
iy shRNA ) DNA 454474 : Xho 1 +BamH 1 +U6+

Sense DNA+Loop (ttc aag acg) +Antisense DNA+
TTTTTT+Bg! I, wikEA pGenesil-1.1,

123 BRBERANHESRETEE

B EadAg ) Survivin, Oct-4 FNEAYE X AR 3
A~ shRNA FUkimgol i, H R R Boid A %)
G TE F R pDC312 2 ol b, 2]
Y IEHNG, ZrBlr 4~ pDC312-Surv-shRNA |
pDC312-Oct4-shRNA 1 pDC312-Ctrl-shRNA , []
A4 Surv-shRNA (IE W4 A Sal 1 +BglIl) #l
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Dual-shRN , pDC312-Surv-shRNA . pDC312-Oct4-
shRNA F1 pDC312-Ctrl-shRNA, 5L )5 ks %
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Oct4-shRNA . Ad5-Ctrl-shRNA | 25 AN HR4H , 4
5 H BB, 2x108 PFU/100 pL 1 5 4056 5
RN Z S, WHE 1k, Sk A xR
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MEEA
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JiRE# A 48 h J5, Ad5-Dual-shRNA 24 Oct-4 5
Survivin 2 H M) #F A5 FH , Ad5-Surv-shRNA 1
Ad5-Oct4-shRNA REE 25 F T I AH N (14 35 R R4
K, {H Ad5-Oct4-shRNA ¥F Survivin &5 [ i3
WA —E R TIIER (B 1), 4558 B X )
# & AdS-Dual-shRNA fE#E A AHDTER Oct-4 5
Survivin FEH ) FIL

2.2 WEE[E] shRNA %5 X1 AT fE 4 B 1G SR HY
HP 1 A

EHBH-H1 4 Jf #¢ A [7] i J8% 4y 5 J3 Jak Yy
shRNA A7, W& R B R3S, 40Ha 047
R EA SN TRE (8 2), /£ MOI=0.1 1 1

if, AdS-Dual-shRNA ZHANMEAYFHAAERE T
FEE] 43.79% 1 2249%, B EMTHMELH
(P<0.01) . Ad5-Surv-shRNA #H 5 Ad5-Oct4-
shRNA 20 % 4fl i A7 15 26 A% T 25 11 4 BRI
Ad5-Ctrl-shRNA 2H . 25 5300 W45 S M SURE ) 28004
Ad5-Dual-shRNA {8 % & 32 Hb 717 i JHT- 98 40 i 5=
EHBH-H1 13458

2.3 WEE[E) shRNA BRIE S HIAFERRBE
=0e S

EHBH-H1 4 I#R SRS HE R S0 TR T )T
%5 10 K Ad5-Dual-shRNA ZARAFE H LI
W25 (K 3), £ 20 d, Ad5-Dual-shRNA .
Ad5-Surv-shRNA | Ad5-Oct4-shRNA . Ad5-Ctrl-
shRNA | 25 [0 BEZH g (B 430 R (250.87+
17.37) . (671.27+212.03) . (566.16+123.71) .
(980.66+95.84) . (1 101.13+273.14) mm’., it
& M, Ad5-Dual-shRNA . AdS5-Surv-shRNA .
Ad5-Oct4-shRNA 4 5 XF B4 A b 22 5 g 3
(P<0.01), Lk Ad5-Dual-shRNA 4HJ7 3l .
Ad5-Ctrl-shRNA 41 5 %F B 41 Af L TG i 3 25 57
(P>0.05).

1 2 3 4 5 kDa
Survivin ‘ s — 16.2

Oct-4 | T — #45

GAPDH 36

1 Survivin #1 Oct-4 455314 shRNA 3 B B9 £ F =
=R IEE H

Fig. 1 The silencing effect of specific ShRNA on the
expression of Survivin and Oct-4 proteins. 1: control
group; 2: Ad5-Dual-shRNA group; 3: AdS-Surv- shRNA
group; 4: Ad5-Oct4-shRNA group; 5: Ad5-Ctrl-shRNA

group.
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——Ad5-Ctrl-shRNA ~ —— Ad5-Oct4-shRNA  —— Control
—>*<—Ad5-Surv-shRNA —e— Ad5-Dual-shRNA
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Fig. 2 Cell viability was assayed by MTT test.
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Fig. 3 HCC xenograft models were established by subcutaneous injection of 5x10° EHBH-H1 cells per mouse in five
groups of nude mice (n=5/group).
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24 fRIEWRET

MM REIRIT IR, BUBRIR A, A i £ 3
Yl FK, 8 Oct-4 A1 Survivin 335 i) B YL o 558
201k, Survivin bric MR 4 (NBT/BCIP i
ft), Oct-4 fric M4 {0 (AEC R.0), " LLE
B, SEAXTEA Oct-4 5 Survivin BFEILA R

Control

Ad5-Surv-shRNA  Ad5-Oct4-shRNA

XBHPE 3 Ad5-Surv-hRNA 41 Survivin FA 1 i
Oct-4 BHME, BHME &N 3 2 48 of 78 20 i A% A
Y 1% ; Ad5-Oct4-shRNA 4 Oct-4 BE, [d]
Bt Survivin PHPE X R F [F; Ad5-Dual-
hRNA £H Oct-4 FI Survivin FEIE ¥ 00 &
(K 4),

Ad5-Dual-shRNA

B4 AFREERBEEREEWLAEN Survivin (NBT/BCIP I &FRIZ) # Oct-4 (AEC L &FRIZ) RIFKIX
Fig. 4 The results of immunocytochemistry for Survivin (prussian blue stained with NBT/BCIP) and Oct-4 (red

stained with AEC).
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22U 1) e 2 LA AT R K P Oct-4 3R35,
AT RES 5 4E 45 I e A0 o) =2 IR 1 40 B Y

TR B . BRI A e ST RE) . R4, 1
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AU SCERARIE . FRATE A BB AR, FEIFRE
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RNA 4t (RNA interference, RNAi) J&48
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/INRNA (siRNA), X2 siRNA 5[aEJJEHE RNA
AN G, FERPERERE AL RNA, MR
NIRRT RNAL B AT DU 5
WBREOCH R E SR 1 3RE, iz R e 4k
Jr LB RNATT |« K S5 R D eI i PR i A
R 7 BRI AN Survivin 5 F KB
T siRNA 76 i e g U et | pp s
Rl L) AT K Y DS
AEPURAE T . 455 R RNAT A T e i) 2
RIAYT HA AT SE AT R8OR R4 K il 5% o

G FIR Oct-4 H458 Survivin 223K BT HL
i, ARIGTAYE Oct-4 M Survivin RUFFE
shRNA [ R0 5 TR A, B KT s 200 Mt
EHBH-H1 #3§IVER . MRS 2= i 58 K 3,
XL shRNA ZARRRYE [F] B A BB TR Oct-4
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EHBH-H1 (345G M, AR 59 7 B g o
WYIAHSE, AL shRNA Z A0 T 4 a2k K
A A, B SR T B —HE ) (1) ShRNA #5044
WL &I, Octd-shRNA A[ 515 Survivin ik
i, X HRAVEATA LA, WESE Oct-4
J& Survivin {9 _LligEYE R Y, 78 EHBH-HI #
SRS AR B S rh, JRATTHE— D UE S TR X
Oct-4 F Survivin W BURES 14 shRNA ZARREAS T
R Oct-4 5 Survivin B335, B AN HI B AR 1Y
Ko TEA—AMR] Survivin BIF3%, ARSI 0
ISR AR R A R, 4 1R YT RS
MR B SR P KBS . B — T Oct-4 1Y
FIK, IPRUET Survivin F 50 shRNA 244,

25 LTk, AT R £ X Oct-4 Fl Survivin
FIRUUHES o) A e M R R 2K, AN IRE RS A &AAm ]
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