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c-myc antisense oligodeoxynucleotides in reversion of cisplatin resistance in
ovarian cancer cell line COC1/DDP
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[ Abstract ] Objective: To evaluate the feasibility of c-myc antisense oligodeoxynucleotides ( ASODN ) in reversing cis-
platin ( DDP ) resistance in ovarian cancer cell line COC1/DDP. Methods: COC1/DDP cells were transfected with c-myc
ASODN, c¢-myc sense oligodeoxynucleotides( SODN ), and same volume of culture medium( negative control ) separately by
lipofectamine. Cell proliferation was determined by cells counting for 6 days. Then cells were treated with cisplatin and the
inhibitory rates of cells were determined by MTT. RT-PCR and immunohistochemistry technique were used to determine
the ¢-myc mRNA and protein in vitro and in vivo. The effectiveness of ¢-myc ASODN in reversing drug resistance and re-
ducine malignancy/tumorigenesis of COC1/DDP cells was analyzed. Results: Compared with cells in ¢-myc SODN and
negative control groups, those in c-myc ASODN transfected group became sensitive to DDP and their proliferation was sig-
nificantly inhibited ( both P <0.05 ). Expression c-myc mRNA and protein in COC1/DDP cells was significantly decreased
in c-myc ASODN group in comparison with that in the other 2 groups ( both P <0.05 ). Nude mice intraperitoneally trans-
planted with ovarian cancer ascites had less ascites, less and small tumors, and decreased expression of c-myc mRAN and
protein after they were treated with ASODN + DDP than they were treated with DDP alone or with SODN + DDP. Con-
clusion: c-myc ASODN can reverse the resistance of ovarian cancer cells to cisplatin in vitro and in vivo and it may be a
new treatment method for ovarian cancer.
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HIR( antisense oligodeoxynucleotide , ASODN )% 44 %]
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AL IR B . 1E SCEEAX H FR( sense oligodeoxy-
nucleotide, SODN ) J 41| : 5'-ATGCCCCTCAACGTT-
3PN S % SR 6 109 7. RPMI 1640 Ki3%
W RNA #2 B 7 TRIzol F1%E 44 5 i B A& lipo-
fectamine 2000, ¥4 3% [ GIBCOL /A &l /= . DDP
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ke it T e o1 8BRS, R A R e e AR
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FPHF L, HALAMEZ 30 pg/ml DDP YEH 24 h
J& , LA MTT Rl 4L 0 6% BEC DOME, 115340 e
HUEIT TSR
1.5 RT-PCR &#ml 4% 3 97 3£ J% 29 @ c-myc mRNA
84 R A K

W AE 3 ZHANAEAS 5 x 10°4~, F TRIzol 57 $2 HX
MRNA, 55 RT ) PCR ¥784 . c-mye 5151
i 5'-AGGTCGCTCTGCTGCTGCT-3", Fiif 5'-AT-
GCCCCTCAACGTTAGCT-3', ¥ 38 i BE K FE A 119
bpo B-actin FEPFE NS IR, L5175 5'-AT-
TGCCGACAGGATGCAGA-3', FiE 51 9 ¥ %1 5'-
GAGTACTTGCGCTCAGGAGGA-3", 4 14 Fr BL K fE Ny
156 bpo 7 2% BFNEEEREBLTK , Smart View #EKE AL
1G5 M RGBT AE A o AL H Uk A5
{HHEAT 30T, LA e-mye 5545 IKBEAR/ B-actin 5575 IR
{ELAA HEAE 2R mRNA 7K,
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PR A 240 B S5 52V A A (0 B0k . ¥R (LR S5 4R 4
NER . TEOR -7 IRFEER + 7 fFEaAN
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1.7.1 RAINEEEAGEAWE T BT
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1.7.2 3T OP 59 E I A58 - 12 Ji e it
)24 3 J A A, AT DA RO ) S 3 m o e plg 2y
S KA EL 15 H S HBEL 73 1L 3 4H . DDP
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ASODN + DDP Ji# & i 5F; SODN + DDP i/ 7 4,
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SODN + DDP JE 5 o SEA% 1 R it o 19 IR
FAER 10 pe( 0.2 ml)TCIME RPMI 1640 K537 10
f5H B B9 lipofectamine 2 000 {1 2Z ) ASODN A&
SODN, 434l F DDP J&J7 Rl 3 KM 4T ; DDP F &t
HBH2mg/(kg-d),EH3d. 1 AFELZHZ1
WLIRIT 2 J.
1.7.3 THMENE BRWERE—BIEN,
B 5 d I 1 RBE . #RERBE TS S BVEGHR 4 iR
LA 10% HPE F R R 1 5, g BB 43 I 2L 21
TRAET - 80 CUKAE"T . EHZFH 40 KX, ibst 4>
TBAFTE R R, 20 R 1 20, R RT-PCR RN
HALKGI c-mye mRNA K8 31k, BRI &
AUER 1.5 1.6,
1.8 %itsam

i SPSSI3. 0 B TG it A, i BE
BELL w +5 TR, P <0.05 NEFAGITH4E L,

2 & B

2.1 FEHFImAFEA COCL/DDP a6 A K 64 474

SEH2H 2 ASODN He4v)s, difin A K 52 3 0]
PP, F 540 A R SR LI R /NS — 2 4
WA St 224548 k. SODN Al B] 44 X} HE 41
YA RE A K RAF . BEES RITEANE &, 4 .8
16 peg/ml ASODN #% Y4 )5, 4 M %553 51 R ( 3. 92 =
0.33) x 10°.(3.67 £0.41 ) x 10*4~.(3.07 =
0.18 ) x 10* ~; SODN 41, B ¥ X} B8 41 4 51 A
(7.90+0.30) x 10*.(8.40 0. 46 ) x 10* 4~
ASODN #15 SODN 41  BAt:Xf B2 3%, 22 3
it 8 (P <0.05), Lk 16 wg/ml ASODN #11
50N B Wi s SODN 20 5 B X HR 2 Fh 3%, 22 S5 T4t
HEE (P >0.05,81),

10 [ 4 Negative

SODN (16 pgiml)
® ASODN | {4 pm/ml)y

1
i T
8 | OASODN 2(8 um/ml) _‘--._._,__‘—x"'-—--__.,.
A ASODN 3 {10 pm/ml) d T _?

-

Cells (X 10%)
= =21

Culture time (¢'d)

B1 E%EBFELEY COCl/DDP 4%
Fig.1 Effect of oligonucleotide on COC1/DDP cell

proliferation after transfection

2.2 DDP *FE AR 45 J 5 m K8 5464 dp )

PiZH COC1/DDP 41 i 48 30 peg/ml DDP 1E ]
24 48 .72 h, 458 78, ASODN 415 SODN 4 . B4
X HRAL b #5, COC1/DDP 4 ig 18 5 1) 24 % A . 5 Y
GitFE (P <0.01,% 1),

&1 DDP ERAREREX COC1/DDP 4HjE
HERMEIER( x x5, %)
Tab.1 Inhibitory effect of different time
of DDP on COC1/DDP cells proliferation

Groups 24 h 48 h 72 h

ASODN +DDP 71.62+0.71" " 83.84£0.65 " 95.37+0.41" "

SODN + DDP 1.05£0.18 2.31+0.34 3.33+0.17

Negative 1.17 £0.35 3.26 +0.65 3.92£0.21

"“P<0.01 vs SODN + DDP group or negative control group

2.3 FHEFRIFEEEZ MM c-mye mRNA & A
K8 T AL

28 16 pg/ml ASODN #4945, c-myc mRNA K3k
WSS, ¥k 24 48 72 h JF, c-myc mRNA Fik 4y
5 4(0.98 £0.05).(0.89 +0.04 ) %(0.76
0.01),%r %15 SODN 41f#( 1.57 £0.03 ) S ]
AHM(1.63 £0.02)HLER, ZRIA G E (P <
0.05,/2),

— P -actin (156)
—c-myc(119)

E 2 ASODN #3472 h 3 COC1/DDP
c-myc mRNA Fik 7K F 500
Fig.2 Effect of c-myc ASODN on COC1/DDP c-myc
mRNA expression 72 h after transfection
M: Marker; 1:SODN; 2: Negative; 3:ASODN
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SODN £ BAM:XT BE 41 COC1/DDP 4 fitg ipn] I
FIAZ R Y c-mye R IR, 40 M T 5 R 00 B0OR
ASODN ZH40 R WL /D c-mye & HFEL, YO
(K3),



<272 - rf [ e A Ry Aok Vol. 14

2.5 c-myc ASODN 4% K 5545 95 08 77 69 % v+ ASODN ZH# BT 4 18 B T b 46 /0. YR 97 2 20 d
HRIZEF COCL/DDP 45 , FH ARt h B, ASODN ZH# RCF- 34 1 Rl R e Ath 4 e e, 22 57248

3 LA BT ER A R R, SODN 4 .DDP i AR #EX(P<0.05,%2).,

BRI - 359 1 1L B B ] 4 B 52 AN ()RR R G O,
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B3 EZRHFBELRE COCl/DDP HiaYF c-myc EAHKFIE( S-P, x200 )
Fig.3 Expression of c-myc protein in COC1/DDP cell after oligonucleotide transfection( S-P, x200 )
A :Expression of c-myc protein in SODN group(  ); B: Expression of c-myc protein in negative control ( H} );

C :Expression of c-myc protein in ASODN group ( + )

%2 ASODN X &ABKBEBEREERNZNE x £5,//cm )

Tab.2 Effect of ASODN on abdominal circumference in different groups of graft-tumor in nude mice ( x +s, //cm )

Groups 0d 5d 10 d 15d 20d
ASODN + DDP 6.87 +0.23 7.07 £0.30 6.93 £0.12 6.26 £0.11 6.10+0.17"
SODN + DDP 6.77 £0.22 7.15+0.23 7.45+0.14 7.89 +0.09 8.05+0.22
Negative control 7.15+0.15 7.25 +0.17 7.78 £0. 16 8.12 +0.14 8.67 +0.15

* P <0. 05 vs SODN + DDP or negative control

ABEAR RS AT WL DDP IR T AL B s N B M ARt A, AT 0 A e i 24, D 2 Rk e
B KIE I, EFL A E B R, TR . AR E SRRz o

Vs ZR B A R R T, ML T T DL B I 4 o
ZHLZ 5 B L) B 5 B G R, B R DXORG
ASODN + DDP &Y 7 ZH#R U 7K 2D, e He b HAR R 8¢

bp M 1 2 3 bp

DDP ZH/)N, ok 82 S LR T, Kl 3% 88 %% . SODN + 15

DDP 557 2R SR A RAA W5 DDP 4LAH M 140 B -actin(156)
RT-PCR %53 %75, ASODN ZJ& 1A c-myc mRNA 100 —c-myc (119)

90.095 £ 0.047,SODN 414 0. 653 + 0. 031, DDP é

204 0.784 £0.019, ASODN I 4HZH c-myc mRNA %

TR BT, MO LR, =2 RIA G E L
(P<0.05,K4), Edl 24k fa 8w, DDP ii
ST 4 M SODN + DDP J6J7 4 c-mye EFA T M 40
LT, AL IR, IR B 5 1] ASODN + DDP G
ST AT UL c-mye FRIR I BRAIG, Y B35k K15 ).

B4 FHEBRBIEME c-myc mRNA RKik
Fig.4 Expression of c-myc mRNA in different
groups of graft-tumor in nude mice
M:Marker; 1: Expression of ¢-myc mRNA in SODN

group; 2: Expression of c-myc mRNA in negative control;

3 i # 3: Expression of c-myc mRNA in ASODN group
A7 25 R I, AR O HE DA i 58 72 2 i i 25 2 2R PR T RE A e-mye mRNA %

RIS P RIS T SECT IR AT EIAAT 2 ASODN (B “ SR 47
PP ACRA S X R R IETIE  JL05 AR 5 3 O o LR ) mRNA 467
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FIE5E S AT mRNA 3k /b Ik 26 4 8 2 1 Y
Hrge N R SCERRREAR N R SRR RS

Y W d
5 of s 3

2R SR B AT R 2R N AR I 2R A
FPHAR & — R 2 & ik

ES5 HEARERBEED c-myc EAMNERIES-P, x200)

Fig.5 Expression of c-myc protein in different groups of graft-tumor in nude mice ( S-P, x200 )

A Expression of c-myc protein in SODN group( 1} ); B:Expression of c-myc protein in negative control ( + );

C: Expression of c-myc protein in ASODN group( + )

ARG c-myc ASODN s YL B3 5383 it 24 20 it
COC1/DDP, 455 .75 ASODN % 4L 5, i s T Wi
£Z COC1/DDP #fi il A= 4 W dnb 32 B0 ], 10 O T 4
T2 22 AR Ak, T B 1 %o HE 2 40 i s B A K R A
AN #5008 @8 ASODN 41, SODN 41 | B X} HE 21
W, 25 WAES T #EX(P <0.05), #£/5
c-myc ASODN i A R T c-mye Fik, {2k T
BRI P T, MTT BAG 25 % 7%, DDP 1E
FHJ5 ASODN ZH 4 g AE < 9 il 5% B 2 &5 F SODN
2 X IRA, 22 R A G2 (P <0.05),
78 c-myc ASODN A[SZEE COC1/DDP 4iffix} DDP
i 24 M i 336 4%, B 3 = COC1/DDP 4l fig X DDP
IR . RT-PCR I A 988 2 Ab Ao T 465 2 7
ASODN #:4L4H COC1/DDP UML) c-myc mRNA K
FEFRIRY W B AT, 5 AHF M B SODN #%4e 4] |
FIMEXT BRZL COC1/DDP i 75l FL 85, 22 359 42
T (P <0.05 ), AMF5E5 0 A mRNA FlE
HKFUEB T c-mye ASODN X 5P S8 A c-myc
FeIk HA U S A B0 RIAE . 2 R AR LA
(1)E K c-myc ASODN fE—E W FZMFE T Y c-myce
XUiE DNA 45418 iR 36 9 43 1] = %% DNA'"®,
SHEAERIY BUG TS R 45 G380 DNA Z544 1t
L)} ASODN 7 B it 5| e i 457 BH AL, 7T T4 4%
FEEHE TR S-S DNA X —A 254 |
W R A S K T4 ) I PR S A G sl A, (2)
ASODN 7] L5 c-myc mRNA B[ #5454, i) Hi%
ZREA T (3) ASODN A5 B 2 16 1
JHGE G PH I B R R S (4) WA B T
ASODN 5 H.%b c-myc mRNA 454 5 n] DL 3IS 42 0
KRG , o BBAF S M D) E] RNA /DNA 4428 Uk
E/‘J RNA[ 19]O

ARSI A 3 3 AR BRIE I RS AR R S g X AR
c-mye ASODN ¥ 5% B 595 DDP it 25 (9 v 17 kA7
T, 4R EBR, 697 3 AJG ASODN 41 # fUis
FEl5 SODN 41, BF M X B8 4 A0 EE IR 42 45 /0N, 2R
c-myc ASODNFE i 4 P9 7 7] 3 2 T 8 B 55 9 240 Jifd
c-myc Y FER MM EIRE A A4 . RT-PCR g4
4 R IR 78 ASODN HALHEIE c-myc mRNA N4
IR0 FRAL B BRI, 22 A it 3 3 i
— 3 AR SZ86 /30T T c-mye ASODN IR VE T .
$EIR c-mye ASODN A kg — A 25k i) 5 PR ol 751 1o
FHF 00 S I6 RA T, R 25 X T U0 L% DDP i
IR YT .

SR 20 BT K AR ASODN (45 BURARAR , 17
BRITARA 5 ASODN  [i) 241 Jf 2% 32 W L) 48 /8 A el
i 20]0 AR B i lipofectamine 2 000 g Ak, H
H B IR LR V2 A 2 VAR B o0 o, ZE 454 1 55 40 i
JEEAHAL , ASODN A 270 5 JoSUZ HE iy BH &5 5 iE
AR A 55 H g 1 200 RS O R L SRS Tl A
MR AE FH 40 BE P9, BT LA i ASODN A Wz Wi
I A, o S A% T R 2 R F 4 R A AR08 o Ll 1 1 242
TR AL % 5 B S SCSERE Y IR, A8 1 I 15 Wl 12 — I
S 55 AR IR e I AL, A R ) P A% TR
e S I HL AR SLE  ASODN F4 b A bk
B0 I A R A 125% o X EEEBARIE T c-myce
ASODN F9A 35 .

eSS U N 1 S IR UR LN L S g AT o
T c-myc ASODN [ 3@ i T M IR ELIE c-mye FIFRIE,
Wi OP EL DDP it 2y, 25 HXt DDP (Y Utk , &
B c-mye O SCEERZAF IR T B2 A — P 4540000 B S8
BT I
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