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Abstract: Objective To investigate the effects of survivn antisense oligonucleotide (ODN) on cell proliferation and
apoptosis of HL-60 cells. Methods
antisense ODN was transferred into HL-60 cells. The expression of survivin mRNA and protein was detected by RT-PCR

Synthetic ODN was completely phosphorothioate-modified. Cationic lipid-mediated

and Western Blot. The incorporation of MTT was used as the measurement of HL-60 proliferation. The cell-cycle and
apoptosis were analyzed by flow cytometry. Results HL-60 cells spontaneously expressed survivin mRNA and protein.
Both mRNA and protein expression of survivin decreased significantly in the antisense ODN transfected cells in comparison
to that in the original cells and cells transfected with sense ODN. Survivin antisense ODN significantly inhibited cell
proliferation and induced apoptosis in a dose-dependent manner. The cell-cycle in the antisense ODN-transfected cells

stopped at the G,/M phase. Conclusions Antisense ODN targeting at survivin mRNA can inhibit HL-60 cell proliferation

and induce G,/M stop and apoptosis.
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PT-5Em , Z: M8 b-actin BY survivin 5|41 1 U Taq DNA R4

1 MR5FE
1.1 ZHRa R iXF
I 20 Ma bk HL-60 |y v R} 27 B 1 Vi 4
WA E 98 TG i . Tag DNA G AMV 5055
SR . ANTP . Oligo (dT) 15 1 RNA [ 17 41 71 ( RNa-
sin) 4 B | ¥ Promega /\ &) ; RPMI 1640, Lipofectin ,
TRIzol 5 RNA fi32i57] &% A 35 E Gibco BRL 2
] ; Western Blot i 57] & 1 B 2€ [E promega A\ ] ; P
survivin HUIRE [ 52 [# Santa Cruz 23 7] ; 14 55 8 fh 2%
&I (ECL) 50 &% H 32 [E Amersham 24 F]
1.2 survivin & X FAIE X BE#ZFHE (ODN) 5K

survivin JZ L% R (AS-ODN) J¥ 51 7. 5'-
GGGGCACCCATGCCGCCGCC-3 5 1F S B A% 5 1 ( S-
ODN) & %1 #: 5'-GGCGCGCGGCATGCGTGCCCC3'
ODN 2 2fef A, th LW A TRA R
G, % PAGE Jrikalif, o TR 47
1.3 {HpaEE

BRI A5: ODN (1% 240 Jf 2 Yo e 1A 50 6t B 5
Pl BAR LR 530 HE 2 A 1.5 mL K Eppen-
dorf P ECE B A: )2 X ODN fit A 100 mL JE il
T RPMI 1640 15379 (2R JE 73514 200,400,800,
1 000 ng/mL) FMI# K B:10 mL (1g/L) B8 BAINA
100 mL G Ifil % RPMI 1640 #% 3% W ( & ¥k B R
100 mg/L) . i F#E 30 ~45 min J5RZIRE W
PPV, 775 10 ~ 15min, 560 1 x 10° 40T 6 fL
B FRMh  FR 4N 80% @il 4 )5 T S ODN-fg Jii {4
AP 800 mL RPMI 1640 55320, RIRIR &
JE R AIM I B 37 °C L5 % CO, ¥EFF IS 6
h JFHIIA R 10 % ifiLiE B9 RPMI 1640 3£ 1k , 5050
AR AN R AT ARG . e A R A ik AT IE X
ODN(1 000 ng/mL) 41 G,
1.4 40Ba5 RNA g

USSR SR AT TR I RS 15 37 24 h, R H
TRIzol ffi £ X 71 & $2 B 240 Mg & RNA, 3 H]
GeneQuant #4125 Tt 3 H {300 7 248 it 5. RNA 11 7
HAIEE , A260/280 HAE > 1.6, F148 1% B fIEHH it
JBE FL ik 46 5 IR S TE R i 5 T RT-PCR 473
1.5 RT-PCR

BUA4HAL 5 RNA 1 mg, il A 200 U AMV 336 5 55
fi# .20 URNasin, 0. 5Smmol/L dNTP.0. 1 mg Oligo
(dT) 15 HEA7 300 5% 5 | N, B % 5% )5 1 IR
10 mL,fill A 0.5 mmol/L dNTP .3 mmol/L MgCl, N

fiff , i 2 AR 50 mL,92 °C 30 5,56 C 30 5,72 C
Imin, JZ ¥ 25 MG, 72 CHEf# 5 min, b-actin 5|
WIE5) K. FESI 9.5 -CAG GTC CAG ACG CAG
GAT GGC-3'; Fife5|4:5'-CTA CAA TGA GCT GCG
TGT TGG C-3', survivin 5| ¥ 55 K. EiF5147.5'-
CAT GGG TGC CCC GAC GTT-3"; Fifa|4:5'- TCA
ATC CAT GGC AGC CAG CT-3', Ht PCR 7=4j 20
mL JEAT 2% Byt fi oW 58 I H vk, VR 2 BE G, N
UVP EEiE UL 48 R G Xt survivin I b-actin HLjk 2%
WHATE R, i BT & AR R,
L) survivin fll b-actin Y% & LB 278 survivin F2ik
B AFIXT 58
1.6 Western Blot

S L 2 G AN [ e B 1) i SCBE A TR I Ak e b 5
24 b, Ay HISCRCANARL . 50 5 PBS Pk 1 W, TtiE
=275 F) 34 f# W (50 mmol/L Tris-HC1 pH 8. 0,
150mmol/L NaCl,0. 02 % NaN3,0.1 % SDS, 100
mg/L, PMSF,1 mg/L aprotinin,1 % NP40,0.5 % %
ANAFREN) 100 mL T, KA HCE 45 min, (B 2R
i = LA SRR IR, L 4 °C,12 000 r/min B0
15 min, [ 35 BI M 40 M G B B2 9. KR
FHEE A R & &, 80mg/ UK iE i#F 17 SDS-
PAGE, HLykZ5 o 5, UL 40V, 2 h ¥ E 1B & NC
ik, P (10 mmol/L Tris-HCI pHS. 0,150 mmol/L
NaCl,0.5 % Bifg Wik ) 68 2 h, in A—%t,4 Cid
B, ZHE R N 4258 45 min, PR S5 A ECL X5 &
Ko 1 UVP 3 i R 4 &R Goxr i 52 1 i
T B, 45 3 DL S 3 41 9% B 5 %) B4 D %
B RN o
1.7 MTT B \i%

SR T 96 FLAR , H% QL Je Ak 2 55 5% 48 h,
A MTT (5 mg/mL) 10 mL/f, 4%%28%555% 4 h, % F
HLMA IR 0. 1 mL/FL, 535 )5 F R bR AR
T OD {8, &I < 570 nm,  [m] B354 4 34 7 11
PR R (%) = [ (5 BZH 0D570 - 5240 40
0D570) /%f #E 2 OD570] x 100% .
1.8 57 =X 2 R UG ) 4 Al B A R 4 BB T bk R

AR AL, N 70% BRI 4 °C 822 , RNase
A 37 CHEE 1 h, ML PInE gL, i 2 4 A SR I 248
JHL ) B K A T A A LR
1.9 Sit¥FHiE

XF MTT 35 A5 (440 ) 22 0 477 07 AR S IE 5% 4
PRSI ZE IR DIIEL = hrifE 253 R o W H SPSS 10.0
GETT o AT AR X S R A T e A B . R
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2.1 HL-60 ZHAfi survivin mRNA K & B &k
RT-PCR K Western Blot B} 57 4% 3£ 2 7~ , HL-60

YHREAE 10 % /N L3S ) RPMI 1640 3% 552 A

K, T RIA IR AY survivin mRNA FIE T, LA 1,

survivin (430 bp)

F————— survivin(16.5 kD)

b-actin (206 bp)

Niie

1 HL-60 ZHAfrh survivin mRNA K & H %%

2.2 survivin R X EZEEITE mRNA RiZH
A1)

RT-PCR 453 IR, 5 AR 28 Je SC5E R 17 R b 34
) HL-60 4 }gA Lt ,200 ng/mL AS-ODN R[] i 32 %
i HL-60 4 Jifd /7 survivin mRNA 7K, H HAEH &2
W REAK #5171 000 ng/mL AS-ODN JL-F 52 4= 4111 il
survivin mRNA 3K, M 7E S B4 X BE A9 1E SC)F %71
(HeJEH 1000 ng/mL) W%f survivin mRNA % F 5
Wi, 22 B survivin AS-ODN 740 g 4 AT 75 5 H: mRNA
TR, LR 2,
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B2 survivin & X EZEFEXHE mRNA Rixp#0E

2.3 survivin R X BZEHBRNHEEQRZAZMN

Western Blot 25 7, 5 K28 e B BB Ab
FRAY HL-60 4 fifg L4 (25 [ R 4H) , 200,400,800,
1 000 ng/mL (%) 5z SC5E A% H R AT 52 0 B M 1 410 o]
HL-60 4fiffgh survivin A2 1235, 00 1E A B )
FIE CFP A (W 1000 ng/mLL) WA B & iy 41
il survivin F3K ROV, WL 3,

AS—ODN (ng/mL) S
@)
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ﬁ sunvi\dn( ° kD)

3 survivin R X ERFHENHEEBRIZHZNT

2.4 survivin R X EZFH BT HL-60 40 b1 55 (1)
W HI4E F

B0 HL-60 41l 48 h J5,200 ng/mL AS-ODN
Xof A0 A K B 1 R 5k 24, 39% , 523 N IR [
W25 A W E M, HLE NS W E K E,
1 000 ng/mL AS-ODN 3 4ff it A= 4 B 410 i 28 7] 3k
78.14% ,survivin S-ODN X} HL-60 41 Jifg %) A= 4 JC A
SAEIER, WK 4,
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4 survivin & X E#ZEEEXT HL-60 20 A3 58 A0 30 414 B

2.5 survivin K X B EFEEXT HL-60 4 EHA K
BT RIS

20 5 199 3B 7T UL survivin AS-ODN 544 G,
T2 B 0 20820, Gy W ) o 3D Sl 4 90 T 0 (I
TAEIRIE) 45 AS-ODN F% YL 4L T4 G, /M
AN A 3 P A ZH AIE SO R ZH B S 18, o B
G,/ M JIBHHY , ELIXAh AR S B RO M, WL 1,

£ 1 survivin K X EZEEE YT HL-60 2056 & #A 5% 8 =R 550

Iy P T G, S G,/M
AS-ODN 0 ng/mL 0.64 +0.11 73.18 £2.05 19.62 +1.87 6.17 £0.12
AS-ODN 200 ng/ml. 2.19£0.15 63.27 £2.19 25.30 £1.10 8.51£0.43
AS-ODN 400 ng/ml. 7.83 £0.51 54.39+1.95 24.64 £0.79 12.17 +0.38
AS-ODN 800 ng/mlL 26.31 +1.98 10.69 0.91 22.85+1.07 39.28 +2.04
AS-ODN 1 000 ng/ml. 34.17 £2.86 6.28 +0.47 15.24 £0.71 43.69 +1.95
S-ODN 0.71 £0.12 68.93 +2.51 22.18 £0.96 7.62 +0. 14
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REAF TR BT XS survivin FE [A] F) B3 46 5 01 1 X i

3 itie T, Bl 175 RNase H 36 PEXT#E mRNA #£471)

survivin {E R TAP ZE 0% v H 17 & B0 i — 5 4
UL P80 TR S0 0 45 10 %8 DDA DG A 8 B, % A R Pk
SR P 20 R LA K e 20 B A 1 AR BRI e LA AR
FENEH . ARV, survivin (UFERIGA B2 3R
ik T HA T B B B B S  TERUAE AR Sk
AP FRIRRML, H B ARFKIK, BLSb, survivin 7E48
KEZENIEH L LU K 2y 50% &40 iy 3F & 4 4 itk
B RS, B H R RRE 5P AL,
AMFFREFMEL T survivin 76 40 020 M bk HL-
60 HFRIA , Z5 AR, 78 1IE F 55 2R AR, HL-60
B survivin mRNA F18E 1 38,

ek 2 — SIS 20 i 3 ) B ZE LA, X A i
A A 4R bR 0 A AR FR YT R AR A, H
G,/ M By 5 A7 DU 42 1l 35 A% 1 S SE PR AT 22
AYBU e Y AR BF Y 45 R R I, survivin [ X
FERZAT IR T HL-60 20 fH T G,/ M B I ke A=
T, 7% survivin 76 HL-60 4l 1 43 24 (1 8 45 vp % 4%
THEMEM, X 4585 survivin Ff YRR AT
A JE I G/ M B DL S TR 25 BRAAS 1) 5 o7 45 R P 2
—E, Ik, FATINA survivin F K X7 T HL-60
AR 38 38 G,/ MUY AG: 30y w2, I 98 38 200 L 58 A
225758 DLk R 40 3G 5 05 M B AR, B
survivin [t #2357 LA S 40 00 09 4 KAZ T G,/M
WA 22 TOvk 58 BUAT 22 43 %4 3R R A kAR
T,

H T survivin N i A — 88K {57 /9 BIR
(baculoviral TAP repeat ) 4% #4)3k , BIR 4% #4185} J& T 422
ST AR AT JC 4 -caspase-9 , caspase-3 , caspase-6
5 caspase-7 JE U 1 1k S 1 B A0 B N & 45 400 AR
FH = ZEHETF (motif) o 17 survivin f C % ] it =
RING #¥45 , RSN SL 40 45 R A2 Rk RING 7 g 5 4
SEHAE TR S BE A T Olie %™ B 5T & B,
BE%F survivin mRNA 232251 [X I fY 2 SCEEA% 11 R
%} survivin mRNA &3k i3 125k 70% , 3F 5 S
S P O T R B Jn e e A B AT 5 R R R
(495 8L survivin 52 SCEE A% BR 0 ] 1E 5 20 A 0 i
TEAM T survivin F3K , 45 A0 AP TR0, IR
RTEE WD . ARSI K B, survivin [ LTE
2 I T S A R A b 1 o A A B 3R B HL-60
YIS FE TS AN T, ARG T T R I i U

E AR U 0 % R 7 X7 41 B AT mRNA 7
PR U5 K 0 ] survivin & K 1) & 35, RT-PCR Al
Western Blot iff 5% 45 SR 7R 5 B, survivin [ X E A%
R g HL-60 41 L J5 , 40 il P survivin mRNA K& 2
FI7KF-34 8 2 T % ,200 ng/mL AS-ODN H[VA] B fgd [
I HL-60 41 fg f survivin mRNA F14E (7K, HiX
FbVE S5 BAK#E, 1 000 ng/mL AS-ODN %f sur-
vivin mRNA FIEE 906 /E AT 3k 85% LA L AE K
X B IE S 81 DU S BE R AR HL-60 21 L A survivin
1 mRNA FEE [ KF, T — 2B IEH] T survivin
SRR BE A R il HL-60 ZiJig ' survivin 3
IR . AT E—2 WS T survivin J2 LR
TR G 4 e 3 A8 A A0 L A T s . FRATT AT ST 4
REB,200 ng/mL survivin [z LSEAZH R RT3
P HL-60 AR 5E (5 G, A4 B o /b, I
PRAAEL AT ,1 000 ng/ml. AS-ODN X2 g A= 4 (141
IR A5 78. 14% , iX LLF 58 45 R 2R, survivin 7]
B 1L B0 ]y T ) — MR P A L I B R

(& % X #]
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