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Abstract

AIM: To investigate and explore the mechanism of apoptosis
induced by Survivin antisense oligodeoxynucleotides
(ASODN) that blocked out the expression of Survivin in pan-
creatic carcinoma cell line SW1990.

METHODS: Survivin mRNA ASODN were designed and
transfected into SW1990 cells by Lipofectimine. Apoptosis
were measured using electron microscope (ECM) for mor-
phology and flow cytometry (FCM) analysis with Annexin-
V /PI dual staining for apoptotic cell ratio. caspase-3 and
p38MAPK activity were measured using colorimetric assay
and immuno-precipitation respectively.

RESULTS: The predominant death model of SW1990 cells
transfered Survivin mRNA ASODN was apoptosis. The
apoptotic ratio in this group was increased significantly
than that of control, SODN control and MMODN control
groups after survivin ASODN transfection (55.3% vs2.9%,
3.2%, 4.5%, and 4.8% respectively, P <0.05). The activity
of p38MAPK and caspase-3 were increased significantly
after survivin ASODN transfection (8.81 + 1.33 vs47.87 +
2.91, and 14.73 + 1.36 vs23.47 + 3.61,P <0.05).

CONCLUSION: Survivin plays an important role in apoptosis
of pancreatic cancer. Survivin mRNA ASODN transfered
with lipofectimine can effectively activate p38MAPK-
caspase-3 signal pathway sequentially and induce SW1990

cell apoptosis
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SW1990 i, FJ Annexin V —FITC/PI E 4%, AN
ARG Sz A B AZZ R T, SR P T 000 S 2 PN
caspase—3 TiEPEARY,, G DLTE R E AAE P 2228 RS AL
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£E8B. RS- SurvivinA SODNAE YL LT E 2 5 2 g
P p38MAPK K caspase—37 456 AR B 71755 (55.3% vs
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Survivin 2T & B AT — R I 40 B 38 -8 1 (inhibitor
of apoptosis proteins, IAP)FRIEM G, {WEF L&A
FEAL, TEER RAALILP AR, ET B
YRR T KR AR TR IR (1) A A R Rt f b &
FEEE AR, B survivin mRNA &30 5 BN
F & (antisense oligodeoxynueleotide, ASODN), @t I8k
RS G e NIRRT SW1990 HMHIH: survivin 1936
5, WHSFE SRR AR T S LRI T2

1 MRREE

1.1 A A SRR AN RR SW 1990 4R 5 A= 4
WS IT AL . SE 3R N RPMIT640 + 8 mL/L B4
A MM + PiAEZR . RPMI1640 8537 M 4 s 40 B
Gibeo A FNEIA(Oligofectamine™ Reagent)l [ Life



TR, . Survivin mRNA 2 Y SRS SRIRBAEE T

1873

Technologies 23 7], Annexin V =FITC X PI#W H Sigma
ANTH), CaspACETM Assay System Colorimetric, Trizol
Reagent 4 H Promega. 23], p38MAPK 1E I 2127
€ B 25 [E Cell Singaling Technology 23 ).
1.2 7k JEFRAEN FEIZFER (oligonucleotide, ODN)
FEYuA ODNs B84 Oligo 6.4 , Omiga 2.0, Vector
NTI 5.5, Blast 2.1. RACBERRBISEAZ T FR ty Lt SR}
AEYTRARGH, K5 &3 KU Hi(Phosph—
orothioate oligodeoxynueleotide, PSODN). FE8l4Un T
ASODN J¥%1] 5" -GGG GCA CCC ATG CCG CCG CC-
37 IE X EH B (sense oligonucleotide, SODN)F4:
5" -GGC GGC GGC ATG CGT GCC CC-3; 48 ll 1
fi# (mismatch oligonucleotide, MMODN)F4: 5° -GCC
GAC CGC ATG GGT GCG CC 3. # 1 Oligofectamine™
Reagent 8B4 YL iR Gt AHAEA T2 4: (B Qe (R
FLib): A WO TCIMIEES R 175 UL AR 10 KL 20 Hmol /L
ODNs, B4 3 HLAE A FHIC L 55 FR AR B 22 15 ML;
ODNs Z2k 3 4 200 nmol/L; )R A BUIMA B, 42
IRE, SE1REE 15 min; G)JCITE R R RIS 1K,
(4YEEFLINA 800 ML JCIM¥F B 75k Bz 200 ML Yui, %
BRA, 37°C, 5 mL/LCO: 4KEEREF5 4 hy S)RHLIMA
500 UL i 45 mL/L M5 3G FRI, 4REE855% 24 hs (6)
RN, AR SEERSY A T4L: DUJEIMTE RPMI 164055
FRACE G AW 28 IR IR 1T 4H: SODNA% L
2H; M 2H: ASODNHEYLZH; TVZH: MMODNA ;L2 . 41 ffdlic
FHSGH 0.01 mol/L 4 'C PBS %2 YK, Hepes S M A%
WA 109/mlL; i 100 UL 25578 annexin V-Fite / PI i
PR B EERE:, EIRMDEIEE 15 min; PBSTE 1K 41
JfLH] 400 ML Hepes 2 i H8, FCM A L1 T4
it BIRAEAEIE, CellQuest #H2% software 23477, 25 5 5
121 FEHEHR FIHEFRW, AT L PBS,
THALELC, 35 BIEAG TR ERER G AT 11 40 /L%
TR, 4 CREE 30 min. FFAHE AR BB . S
i B B DR MR ISR A L
25 PR RS EAH.
1.2.2 3 B i1 E G 8 BE p38 WS PR ] e 5%10°
YN, ARAIERE R, $% p38MAPK(mitogen—
activated protein kinase p38)IG A ZETTIEIE I E 127 &
eI TR
1.2.3 caspase—3 7EMEG M T AL 2x10° AR,
caspase—3{i P & 13 &5 (35 [ Clontech 24 W) 7 it )i 3]
RRIBUEN, WEKNE caspase-3 TEME, LIOGEE
THE 405 nm & SR ZUH 7 A B POLIR L.
AT RIS £ AR1EZE (meantSD)FRR,
K FH SPSSI0.0 Rt 0 200, kel

2 &R
2.1 Annexin V —FITC/PI % %3 H 8 # FCM £ £ 1E

HIGHRMEH Annexin V —/PT1-(P3), FT-Z0f2°% Annexin
V +/PI-(P4), ERVEIRFIEN Annexin V +/P1+(P2), #1
W Annexin V =/PI+(P1). 58 0L, gL
SurvivinASODN J5 B i 488 4L IR T 2% (55.3 %) B e /iy
(2.9%) Mo a3 AN IBZH (3.2%) . SODN #H(4.5%). MMODN
(4.8%) 20 Y98 BIEAN(P <0.05, B 1 A, B).
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1 Annexin V —FITC/PI &% FCM #& W 4 3% Survivin ASODN #
SW1990 #lifiE. A: P1: 3.5%; P2: 5.9%: P3: 86.1%; P4: 4.5%; B: P1:
0.1%; P2: 13.8%; P3: 30.8%; P4: 55.3%.

2.2 MATILE SW1990 4w ftLdk 4 ASODN Ji5 H PR 4 it 45
453, BAHN, YL@, S5 EREPUR
AR T, FE B AR 2 | AT/ IMATE A A L 7Y
FAT AR (K 2A). T4« SODN & MMODN Ji5 SW1990 48
MR SERE , IARFRRSAE /N, e o BT URE A | T AR
Yol B A PR T R R (1 2B).

-

2 A S, BEREE BEEEEX RETON, ZLekE
45, AR TREARDEEZET TEM x 10 000; B: AEESTEE, i
ERE L eRPRigHE, RE, LZERYIHE TEM x 7 500.

2.3 p38MAPK & caspase—3 &M 235 (% HE4H M2 0E X%t
HE2H p38MAPK J caspase—-3FEBbTE A%, PH4H 2 6] 22
SEICIE 2 ; RS p38MAPK % caspase—3 {142 | &
TR, AR YA s P B B SUXT R B
BB TR ).
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R1 #Z ODN J§ SW1990 4iRf(meantSD, nkat)

p38MAPK B {5 Caspase—3 B
il
YLRT HRS24 0 BUE FYE 24 h
E=pogid 691 £ 0.07 7.03 + 0.31° 1438 + 1.33 15.51 + 1.93
SODN %1t 824 + 1.61 7.07 = 0.19* 13.98 £ 2.01 14.04 + 1.08

MMODN#% 769 + 0.10 9.96 + 0.26° 15.87 = 1.66 17.96 + 2.11

ASODN % 8.81 + 1.33 47.87 + 2.91° 14.7 + 1.36 23.47 + 3.61

*P<0.05, "P<0.01 vs BT =40.

3 e
Survivin #& IAP(RT-IMHIEE ) IR, & 1997 4EHF
R Ambrosini er al™ T4 F) RN A0S A2
& ~1(effector cell protease receptor—1, EPR-1)eDNA 7E
NI A PR A R, B TR T AR 1 4ai
BN ETIRE. Survivin Z 540 E K AL, H
A EA W BAAN =R, G EIRPRE,
FEIEH OB S P ORFRak, (EAE g A S
FER. Survivin BLAT M TR 40 43 24 A R T
fe, MBS A | 2L AR A i IR T R
¥, S & A s I, caspase SR AT 19
ML, RS , S SR TR b R A5 ).
HIVEHT caspase, EEANH caspase-3 il caspase—~7
FITETE, PR T 2P caspase-3 EEE LI LI T
WAL HEIR T 240 DNA B EAH A0 240 T4
T4 AR ANME PR 1 S B A ARG
43T Caspase—3 X EMIAITT RIS, W ELESL
FRT-RAENTIEF, Caspase-3BLr/ERET- A B 3h
F, WAERET RN Y, W s =GE 8
N, R TR LASE R SEERUERE , R R SRR B
AR survivin 1Y FRIE BN FIH T RE Y & HE AT I 22
SSGEAEHE R AT IRATABL, BEAREgn
H%5 % survivin ASODN J&, 4UHEAT-30H S8,
EEYLRITAY 3.2 %8N ZE 55.3% , FLEE T 4T BT SR iy
PRTHAAE , 55 0T BLUR T /MR AT B, Lt B B 310 AR
TEARBE P survivin JE R0 FR0k RIAT 75 S i B 0 A B 0
To, OB EAR R T A SRR B AN HLA R A, R TERAR
I survivin F8 [a] LR VRYTRAE T BB IR IE.

p38MAPK J2 1993 4 & B — 2858 A MAPK {55
#%, p38MAPK HBUE RN F T B EEEH.
Wr p38MAPK 554 2@ 1%, (A iz 2Emias)
DL RCRERVE RS, 40 g i R e A IRAT &
P, HYL survivin ASODN J5 p38MAPK TP i T+

fR, T IE SO B A 7S ot B AL p38MAPK {6 17K
EREBEN, BEAREN survivin HEIBERIES
p38MAPK [7iE4k. caspase-3 FEAIME P 2 DL ICTE A
ARG AP A, YA HE AR T B A B . A2 Z2Ffl]
BB T caspase-3FEAHA TR TE P ESRR. 78
AP, BERRIE A S survivin ASODN J5, caspase—
3UEHAKCERE TR, AR TE 40 2R I8 R AR TS M
caspase—3 1] BB survivin ZZ3R5 6], ASODN 4]
survivin ZE[NZIR A H0E p38MAPK, #H—2HAT
caspase-3 1iifk, BHAFHRIEAEMAT SRR
B BAWISTIESS, survivin 7E 2R 40 otk
BIF ik, TEims . B . R, 4. LR
RT3 BRI Sk B0 A R R survivin YR
survivin 5 ARMRAT- R . Mg R AR B DI
%, H survivin IFRES SR PCEHERE . WG A
RBIE L, 66 AR 5 MR 0 24 R 2 .
Survivin TEJEMIERFE MG Y T ATA R I B9 N I HT 5.
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