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san ' ik, EEMW, AR, i
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WE:BH T survivin 7 A% T B (ASODN) Xt A MF 9 41 HepG2 W HIMEM . Hix RH
G JE L 2 Ak 2 % K D JHF 40 i ( HCC) 20 2 Hp survivin [ 38 3K o SR I 5 f& /v 3 survivin ASODN {4 4 #%
Yu N T 9 40l ¥k HepG2 , Western blot 46 Il 4 it survivin £ [ %9 3% 35 , FCM A I 40 Jifd @) 94 1= 38, W %% 40 i
FERBENR R AR P58 BURE 00 o B r A B B T RS A R A T, L 2% survivin ASODN 4 {45 P 410 i 4 FH o
R (1) FEAL T suvivin REHA RN 75.8 % (25/33) , B B & T 98 57 40810 F I & T4l 4
(P<0.01) ;(2)survivin ASODN A& #h%% e 0] B & F 5 HepG2 Zf Jifd survivin 2 4 % 3% , ASODN £ HepG2 4f
ML 98 T B B L T A A B4R SODN 41 (P <0.01) , ASODN 4 HepG2 £ it 75 K 35t g % 1l Ay 4 ¥ %K
H ] BT 25 [ % BB 2H H1 SODN 44 (P <0.01) ; (3) ASODN 4H 94 1K AE | 3 J3 4 25 1 %) IR 4H #1 SODN 41
Bk 18 (P <0.01), ASODN 41 4 & & & 5 =5 [ 4} I 41 F1 SODN 41 B B sk % (P < 0. 05),
1% Survivin#E HCC 41 41 7 3K ; survivin ASODN A DL 5+ HepG2 41 i I/ T= , 7€ {4 4 52 58 Fn g 9 52 56

H %) HepG2 41 At A 1 &0 A 0 il 45 A . [FEEENRRE,2007,16(7) :646 - 649 ]
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The inhibitory effect of survivin antisense oligonucleotide on human
hepatocellular carcinoma cells

ZHANG Ge-wen' , TANG Hui-huan' , WANG Zhi-ming' , FENG Chao>, WEI Wei'
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Abstract ;: Objective ~ To explore the inhibitory effect of survivin antisense oligonucleotide ( ASODN ) on
human hepatocellular carcinoma ( HCC ) cell line HepG2. Methods  The expression of survivin protein in
HCC tissue was detected immunohistochemically. Survivin ASODN was transfected into HepG2 cell by
lipofectamine in vitro. The expression of survivin protein was detected by western-blot. Apoptotic index ( Al)
and colony formation were examined by flow cytometry and in soft agar respectively. Human HCC model in
nude mice was established by subcutaneous injection of HepG2 cells. In vivo effect of survivin ASODN on
tumor growth was observed. Results (1) The expression rate of survivin protein in HCC was 75. 8 %
(25/33) , which was significantly higher than that in corresponding non-cancerous adjacent liver tissue and
normal liver tissue (P < 0. 01 ). (2) The expression of survivin protein in HepG2 cells was obviously
downregulated after transfected with survivin ASODN. Al of HepG2 cells in ASODN group were significantly
higher than those in the control and SODN groups (P <0.01). Colonies of HepG2 cells in ASODN group
were significantly fewer those that in the control and SODN groups (P <0.01). (3) The tumor growth of
nude mice in ASODN group was significantly slower than that in the control and SODN groups (P < 0.01).
The tumor weight of ASODN group was significantly lower than that of the control and SODN groups
(P<0.05). Conclusions There is overexpression of survivin in HCC. Survivin ASODN can induce HepG2
cells apoptosis and inhibit the growth of HepG2 cells in vitro and in vivo.
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JHF 4 s ( HCC ) 2 i I e 5 O %) Dt i e SO
LR R S WS e S d 5 A ey NG L 2 A S DA
Hixr o iy 2 TRV EWMEESE
S, HRIG S A AEF R N 38. 1% . HFGIT 2
T AR SR AE ST B R R Z — o T survivin g 8 T 4 ]
R — A8 i B, e B A i R 2
2R T AE IE F 0 Ab BBVA S L T R Rk
X 56 P 2 3 R M A EG G O S P i R S IR Y
B — D HAE o TR . i, AR T sur-
vivin ¥ HCC H 1 3 ik, [F) 5} 2% A & % survivin mR-
NA & i s X5 % Fr B2 ( antisense oligonucleotide ,
ASODN) |, % Yt A AT & 40 o HepG2, M £% survivin
ASODN %t HepG2 # Jifd, i) 110 1 75 1 .

1 #MBE57FE

1.1 ##
1.1.1 #ARBRESwE (1) Fm4a84 &%

JH Hh R R 27 M AE B2 e 2003 4F 2 ] —2004 4F 3 J]
T ARYIER 5 B2 W B 1) HCC 1 W5 bk A% 33 ],
Hop 5 27 B, 22 6 ] ; 4£ % 15 ~ 69 2, h il 4 %
46.2 % . % Edmonson J§ P43 2%, 1 2% 5 fi, 11 2%
9, 2% 10 f5], IV 269 fil . (2) 54414
33 FlEL A bk HCC B B 1 em DL E A4
2L RS A A, (3) IEW A 6 il
H 2003 4E 5 H—2004 4 1 H P1BR B9 JH 50 05 1% JF
e & 5% HF ol 45 9 ] TR O OE R AL 4L, Hodh 555 ],
21 B AER 12 ~47 %

11,2 mm s R NJHJE 9 bk HepG2 f
A K 27 W e 5 2 g 4 o0 42 Bt . Balb/c BRI R
db 5t B B 2 W BiF 5T T S AL MEE L4 ~ 6 A IR
H 18 ~22¢, 525 #R B S S 0 A% 1 4 38 B R K
i I B 9% ( SPF 4%) bR i .

1.1.3 %47 ASODN &%k 5'-CCCAGCCT-
TCCAGCTCCTTG-3 ', IF X S AZ A7 Bk (SODN) ¥ 51 K
5’-CAAGGAGCTGGAAGGCTGGG-3", ¥ % F o A% w5
WAk 6 155, bW A T4 Al 4 R Lipofectami-
ne™2 000 Iy g *E Invitrogen 7\ ®] , Western-blot
WA & VEMC 58] SABC 3 7] & B =+
TEAY TRARA W . Survivin Ab-1 1 § 5% i San-
ta Cruz 3w, WAL PYBE (PL) I [ 36 [E Sigma 23 7] o
1.2 HCC B4 survivin & H &KX #

KA R-EY R - S ALEE (SABC) % 4
LAz e o 07 vk, 9200 20 TR A% a0 & U I A R AT
—Hr TAEH B 1:200, Survivin Jy Mg 3 3R 3k, H
PEFE K KIS 8 Lu 07
1.3 HepG2 48 ffi % 55 & survivin ASODN #%

AT 9% 40 i Ak HepG2, LI & 10 % JiR 2k 1L iE &
R VHEHEF 4 100w/ mL () DMEM 1 57 3t 5 Fi s

IR, B4 KA T W, BOR 8009 A K 40 e 5
% . % Invitrogen 2\ ) 42 fit LipofectamineNZ 000 #%
PeFEJF 4% survivin ASODN S A 2 Jifd, 15 40 L 9% &
24 h Ji5 e 5 40 R AT A
1.3.1 F¥am LIy 3 dH, (1)
ASODN 4H : X 400 nmol / LASODN %% 4t HepG2 41 it ;
(2)SODN 4 : X 400 nmol/LSODN #% e 48 g ; (3)
25 EH X BAH : DATE IV DMEM K 37 Je Q8 % Y &2
/L0
1.3.2 Western blot # | 4% 4 5 HepG2 % it sur-
vivin & @ 69k k KRR YL I 3 4140 i i A A0
i T, R AN M M RE 5 x 10°/ mL, B 1 mL 4
it A VR A IBCEL AR T, P R A 40 ot ol B ik e
W, W S0pg & H #E 47 Western blot EfJ 78 46 Il
survivin ZE [ k5, —PL N 1:1 000 S PL A sur-
vivin, ZHih 131 000 BRAR & 5 AL ¥ B b iC 19
it IgG . EMC 8, 5 B0 0 52 e 52, L8 45 21
1.3.3 FCM 4 4 3 j5 HepG2 %m g ¢4 A = %
Vo5 Qe S5 R 3 2H AN M ) A BR AN i B, R RE A
WREZE 1 x 10°/ mL, U 1 mL 20 Jf9 B, 0 B o
PI Zt {8 3% ] FACSort i =X 40 4 4% ( Becton Dickson ,
USA) 7E 488 nm % | 4b 3F 17 # W0, Fr 153 % 4 0
Cellquest 3K {4 #4743 7 o 4 B 98 T 45 £ ( AD) 19 1t
AL AT = 37 A% 0 A i AR/ S A0 B KR x 100 %
1.3.4 HmBEEBREE KBEREM3IA
i O A 1 N = SO <1 7
1 x10°/mL,0.6 % Bifi§ 5 DMEM 5 55 % 4% 1:1 kb
BIR A, A4 2, e r IR A, T AH 0.5 %
T2 6 fLAk b, fd A L 40 L Bl 500 A, X
6 NI AL, B 5 E T 37°C,5 % CO, FIMLF0E
BR8N B R 14d Ja s B FR k1 x PBS hije, 1
P[] 5, A 8 5 07 W G €5 30 min, i K UE
TN B =50 My e B g, seBEIE MR = (e BE
o/ 8R40 M %) x 100 %, L% ASODN 4,
SODN £ Jz 25 |1 X B8 21 58 B T2 i3 Y 22 00 o )
0RO 5% 4 M 4R T OB .
1.4 Survivin ASODN 2RI EBEEN N
o HMErE, 4 ~6 %, KHE 18 ~ 22 11y
BALB/c # 5, FEHL 5> 2 3 41, # HepG2 i il ¥ =5
H1x10" AN40i/0. 2mL 28 TR T . LK
T EBRM 0.5 em Sy BURE AR HE . 24 A I
RABEKZE Lem KNI, TF IR0 3 5 10 6 1A N 2212
VE S AR L 7 55 ) 0. 2 mL ( ASODN 4 7E 5 10 ug
ASODN + 20 pLL LipofectamineT“Z 000 J&E 5% ., SODN
ZH7E 5 10 g SODN + 20 uL. Lipofectamine™ 2 000 J&
G . BRI LLJC I DMEM #5588 1
WS o B3 K1, [ B AT A5 R RO S i
o KA (L) Fld/ME (1) o EZEME 3 . AR
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Fl6 %

AV = /6 LI2 J15 iR (R R, 22 i g (4 L AR
Kk, 5522 RASEHBRIF 7 Bk, g E .,
1.5 SitF4iE

iz FH SPSST1. 0 #4 4b PEEL 4, 2F o8 & SF R
Ak FH Bk RN K 58 43 B 41 18] 22 5, 1 9RO 25 4%
Mrorfrddial 2253 . K KN « =0.05,

2 # R

Survivin & H 7 HCC AR h gy R ik

Survivin B ¥ 94 8 32 2 A0 T i A i 1y
H, B VE 40 M AE HCC 2H 20 5 BUC7E 70 A o 33
HCC A 25 ] survivin 32 35 2 [P, BH PE %
HFT75.8%  HoAsRBHPE 11 5] (33.3% ), H 4
PET B(21.2% ), 55 BHPE 7 1 (21.2% ) , B PE 8
1 (24.3 % ), 33 {9 55 2 2L F0 6 ] iE 5 i 240 21
survivin 2% 35 ¥ b B, HCC 40 22 F survivin 1 3
KKV B o5 U MNE W P A W, 2 %3
ALt L (P<0.01) (K1),

2.1

1 = o % 3 : A ‘.. S o
Wgane FT80 s
) Q5 A

T, . ; ¥
¥ B "h ) * e !
a0 % i~ . &

=

L
\ st S
B o YT e =

B 1 HCC H survivin S 21 ZU 7 e (5 BH A ( x 400)

2.2 Western blot # il % 3t J§ 28 Bl survivin & H

ASODN #H 4 J)fi survivin 25 9 B 3% 5 & 25 (3 %
HE 25 F1 SODN £ W] . i 55 , 1 %) i £ 15 SODN 4 .
M 2zR(K2),

1 2 3

bl ———_

2 Western blot £ il 41 }fl survivin & [ 33k 25 R
1:25 (A% B4 ;2 : SODN 41 ;3 : ASODN 4]

2.3 FCM3HBRATER(%)NAMER

Z MR K J7 2 4> M, ASODN 4H 41 iy 98 T %
(15.31 20.54) 5525 (X IR 4 (6.25 £ 0.40) Al
SODN #41(6.36 +0.35) I @XM (P <0.01) , 1
25 [ A B 4] 5 SODN 4 W & W B 1k 2= F
(P>0.05) .
2.4 BEBEEEEHIRER

2 P 7 224 B, ASODN 41 41 g 4 75 % B8
K[ (14.16 +1.68) % | %25 AXt Y[ (33.24
£1.91) % ] F1 SODN 41 [ (31.42 +2.05) % | B
B/ (P<0.01),1M% H X R4 SODN 2 I
T BHEER(P>0.05) (K 3),

3 BHUBEIEI LS

2.5 Survivin ASODN 3t #E R AT =B EE I &H
EH
3B FHRIG S5 ~7d 78 K T Al fik &8
TR, ARy 100 % 5 10 ~ 12d 5 MR R AR AT K
Z 1em R/, SC8 0 B b O RR R T 0 AR 5 22
T T A Pl R AR B 2 o i 3 2 AR RN R A B
Kk (B 4) . 220t %Rm I %

A Z5 % IB4]; B:SODN 4; C.ASODN 41

53 BT, ASODN 41 9 {4 £E < 55 25 11 %) B8 41 Al SODN
L Z B (P <0.01), i 25 1 4 B 41 9% 1k
AR5 SODN A TEH W HE2ZF (P >0.05), &%
B & 5 2 4 #r, ASODN 4 % (kK &= &
[(1.21 20.18) g 1B zs A R R4 [ (3.58 +1.17)
g] M SODN 4 [ (3.25 £1.06) g] Bl i i %
(P<0.05) ,1fi 2 [ %F BE 4199 1 B & 55 SODN 41 &
W M2ES(P>0.05),
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EiNe.l
5 —e— 2SR AL
ASODN #i
SODN 41
4

B A (cm3)
-

1 4 7 10 13 16 19 22 25
fifTa] (d)

B4 BRI R R K R

3 W it

Survivin J& It 4 R & B A — Bl R T & A
HA A0 A0 M 4 R0 AR AN 4 R X TR A ) o
RONE, Tz 235 T FL MR 4 B B
Tie gt 988 5 Pobogee 5 R R R R R IR S
A5 K& B, survivin 7£ HCC 4 21w iy FH P 36 3k &
H 5.8 % (25/33) 1 7E 98 25 2H SVRNIE # JIF 240 21
G IE X 5 T %A 25 M — B0, R sur-
vivin 78 HCC ZH 81 b & %3k, H R B 1R & 1Y 4
S B R AR Sy HCC 3% B T Y e S M0

B G TR A A 2 3T A R 24 1 — B BT L iR
P HOR, FE AL 45 ASODN | o X RNA Fl#% g, H:
t ASODN J2& — Fift g 4 57 P 410 i K& PX 3% 3K 1% A i
DNA 43, A] DL7E 56 5% 7K 7 F0 328 7K 1 98 35 A0 O
LAy 2R3k, BT A X AR, 2 @RS, AR
PERCE, & H Bl A AT RE N T I IR /Y ik BRI
D7 o AESER LR survivin mRNA 1 1 4
fi 5 ¥ i By ASODN f& 4h &% Je NI 8 40 L &
HepG2 , 45 3 % B, 400 nmol / Isurvivin ASODN 1] j
2R swvivin 2 [ #Y K3k, 42 78 1% ASODN Rt 8
A RHLES ] survivin 1R 35, P ] T T R S R
BH W7 survivin % 3k DLOF 58 H D) B8 IF 3647 I SCIRYT -

WF ¢ 2.7 , survivin ASODN G 9% 75 3 b 53 4 Jfd
FOAPEDE T, 51 A M A 22 3 85 W, 0l i
T R A KB A BE Y B ] survivin ASODN {4
S e JE J BL, HepG2 240 i I T < W] 2 489 n, 4K
T 0 M 5 Y5 T BURE J7 W] I R R 42K survivin B
PRI JHT 98 A M v 4% T S A ) O T AR sur-
vivin ASODN #& 4v J5 A] f#% & survivin X 38 7= 59 310 11
YER, W] 2.5 5 HepG2 4 My 1 4 Pk 94 1=, WA T 41

il A0 s s . Ut — 2 T f# survivin ASODN [ {4
WA AVE T A s S 7 N AR B T B A
B RY 4% survivin ASODN 4% 42 5 31 7% 46 9 N
W b R A B A Kl 26 RN R A B AR b . &5
W], ASODN 2H #R B2 N % H W A4 K # B &
SODN £ 1 %f HE 2 W] & 98 1% (P < 0. 01 ) , ASODN
S IR E R ROX B4 SODN 4 WY g o iR
(P<0.05) ,$& 7/~ survivin ASODN A] DA A &% 410 ] JiF
I R B RS AR 1 AR K

25 b Jr iR | survivin ASODN ¥E {4 4 52 55 F1 5)) 4]
S v O T A0 HepG2 AR K R A 0 i 4 T,
I survivin A7 52 BN 9 L VR ST PR — A R
B
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