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Abstract

AIM: To isolate and clone antisense K-ras gene fragments
and to clarify its effect on proliferation and apoptosis of
pancreatic cancer cells and expression of K-ras mRNA and
p21 protein.

METHODS: Polymerase chain reaction (PCR) was used to
amplify K-ras gene exon 1 and 4 as well as the flanking
sequences, taking pancreatic carcinoma cell line BxPC-3
and PC-3 genomic DNA as the template. The target gene
was cloned into retroviral vector pLXSN to construct the
recombinant plasmid. After packaged in PT-67 cells the
retrovirus was obtained. Then BxPC-3 and PC-3 cells were
transfected with the recombinant retrovirus. Proliferation,
apoptosis of pancreatic carcinoma cells and the expres-
sion of p21 protein were detected by MTT, flow cytometry
and immunohistochemistry respectively. The therapeutic
effect of retrovirus on hepatocellular carcinoma was ob-
served in mice.

RESULTS: The antisense K-ras gene was successfully cloned
into the vector pLXSN. Proliferation of PC-3 cells was sig-
nificantly inhibited at day 1, 2, 3, 4, and 5 after transfected

with pLXSN-AS-exon1/4B, compared with that of non-
transfected cells and pLXSN-transfected group (F= 4.716,
P <0.05; F=6.914, P <0.05; F= 15.115, P<0.05; F=
16.883, P<0.05; F= 15.134, P <0.05; repectively). BxPC-
3 showed no significant difference among different groups.
Expression of K-ras mRNA and p21 protein in PC-3 cells
obviously decreased while those in BxPC-3 cells not so
obviously. Apoptotic rates of PC-3 cells transfected with
pLXSN-AS-exonl and pLXSN-AS-exon4B were significantly
higher than those with pLXSN and non-transfection (10.28%,
6.7% vs 2.86%, 3.24%; P <0.01). Apoptosis of BxPC-3
cells were not significant among different groups. The size
of hepatocellular carcinoma significantly decreased after
treated with pLXSN-AS-exonl and pLXSN-AS-exon4B,
compared with that treated with pLXSN (0.32 £+ 0.09 g,
0.352 +0.05 g vs0.60 £ 0.09 g; £<0.01).

CONCLUSION: The retrovius-mediated antisense K-ras
gene can inhibit proliferation and induce apoptosis of pan-
creatic carcinoma cells. The mechanism may relate to
down-regulating expression of K-ras mRNA and p21
protein.
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JehPea 2 25 i (R B AR (R 465 SR 0 2 RIS , P 3 ]
PGS, Ras I IE R RN EANVE 554 Rad B rh & b
IYEEEENAEN . S A PR ras BOE AU
GAP 5 GTP (%56 GTP BEATEPEMIMFEM & 5 GDP
TR, AL EI AN P AR AR 5 B RIE K, DA
RS AN A P R AN A B, K—raskE
TE L FUEAE IR 35976 58748, (HSRARRA K 509%™,
T DA IR M e, ATk 75-100% L) 791, Ry
FESE A AR B HAR RS 2 — A Tl B R K- ras
i S IR T 3 e S T R IR AR ARA 4 B BxPC-3 T PC—
3, A TEISEE: , BRI AR p21 B R L 4
F e A R T R R

1 MRREE

1.1 A1 BxPC-3F1 PC-3 IR AR R 2351 W T r =R
2 _b A AR AE R BT AL T BRI EE B R PMI1640,
DMEM A Gibeo 23 B 7 s G A5 (FBS) M AR & X
P4 77 . Wizard Genomic DNA Purification Kit 5Promega
NEVPE i K5 Taq B A2 DL2000Marker W B K 3% Takara
3H), N DNA EcoRl+Hind Il Marker 14 F MBI /A 5. 35
NEWEEERE A B o] & B i AE s TREA TR
AE): NIH3T3, PT67 4l s s 2k pLXSN
RIGH B DHSO [ R st ERLR U Y20 5 e &
TRAFs Ty S HER S IR WIE N T EcoRL,  BamHI FIAZHE
1% IR (R Nase) YW F R 5t AR XSAE YA RN W) s Superfect
Transfection Reagent% YA A &5 H 2 [ Qiagen’s ) 2 AL;
¥ (polybrene), MTT B Amerasco 2y F1AF=; Tripue
B AN TIFE i K—rasmAbIE T Merck 23 7); SABCIRF
B EBUE LR A YA PR ) A2 77 Balb/e #R KIS

F1 BHES IS

HEHRBE sy, h4-6 JEEY, (R 18-22 g TR
S BigAd TAY TREERA RS EE .

1.2 F %k R ARARE BxPC-3 1 PC-3 $5357£ 37 C,
50 mL/L CO. JFaH. B5F M0 100 mL/L FBS 19
RPMI1640, PT-67 Fl NIH3T3 ZHiEX:3: 0 M2 100 mL/L
FBS iy DMEM, 42-3 d &, 400K 80 % i,
2.5 o/ LIREHE AL AL, UL K RIFBARIBAIIEZY 5 x 10°
A, N Wizard Genomie DNA Purification Kit 73]
FHEAF TR 53347 DNA B9Ali32. DNA DL TE WA i
JGE 4 CHEA. RUFH 1 F12 PCR 1 B K £
ddH,0 10.5 UL, 5[#4% 1.5 UL(5 pmol/L), dNTPs 1.5 HL
(2 mmol/L), MgCl, 1.5 HL(25 mmol/L), 10 x Buffer
2.0 UL, FE[F4H DNA 1.0 UL, Taq 0.1 UL, &5l
A8 50 ul. PCREZIY 4515 94 C 8 min x 1 eyele; 94 C
I min, 50 C 1min, 72 C 1 min x 30 eyeles; 72 C
8 min x 1 eyele. FTF{YEE A Perkin Elmer DNA Thermal
Cyeler 480 ) PCR Y. BamHI Fl EcoRI X B pLXSN Fl
PCRY™ 3% H (L A, ¥ alifk (¥ BT PCR = 41 pLXSN
LePERRARLL 2 T 1 BERHLBR A, A TuDNA ZEH2,
F16 CR 10 h. B85~ YL AL S R B DHSO
(FAEE), TS ETEEE LB G 37 CR
FEPRL. W H, PRSI LB 3 mL, B
K53%(200 r/min)10 h, fHE& TR/ S EGI RN F 51 4 Hr
. HRPT6T T 6 fLAR T, FrAiiA: £ 2980 % ki, MK
LR FEW, PBS e, #% DNA 10 UL, JCIMiE DMEM
90 UL IR FFE LG, SN Superfect Transfection Re—
agent 10 UL, fIIA M DMEM600 UL, IR E],
S RN AT PT67 s, 37 'C 50 mL/L CO.H &
3 h, PBSPE4 W, MMABTEERIEFHRE, 24 b5
e, 48 h G4l 1 5 EM, 72 hj5AA G418
200 o/L ik 35 14 d, BHUHEAIER T 6 FLEEFR4,
P ORIE . PR AR K 2 70-80 % Wik i B 4 e R e 4
FEW, 32 C 50mL/L CO: %5 48 h G WdE FiE, DU
0.45 Um JEREL RS —70 CLETE. TR EE RIS 3lan 4 h
pLXSN—AS-exon1 fll pLXSN-AS—exondB. ¥ % 504 3
[y NTH3T3 AT 6 FLEFRM, L1 x 10° 4140

B ek 2] YK E

FZ SUFEF 1(exonl K ANE FEF) E##: 57 —CTC GAA TTC ACT GGT GGA GTA GAT AG-3’ 294 bp
Ff: 57 —CTC GGA TCC GGT CAG AGA AAC CTT TAT CTG-3"

2 SUFEF 2(exondB K ANE EF) b 57 —CTC GAA TTC CAG TTG CCT GAA GAG CAT A-3’ 558 bp
Ff: 5° —CTC GGA TCC CAA CAT TCA CAC TTG GTA AGA-3’

RT-PCR F#E: 5 —CTC GGA TCC GTC CTA ATA TAT GTA ATA TAT-3’ 579 bp
Ff: 5 —CTC GAA TTC CAT TAA GTT TCA CAC CAA CAT-3’

B —actin F#E: 5 —TGA CGG GGT CAC CCA CAC TGT GCC CAT CTA-3’ 661 hp

T#: 5" —CTA GAA GCA GCG GTG GAC GAT GGA-3’

RIS 5 AR ER R VEBE I .
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Bi3R 12 h, BUERREE TS 10 R0 R:, &FLm
Al mLZESFR R _LIE MIZER BN 8 me/Li¥polybrene
TG, 6 hJE#MIT 1 mL5E4 55373, 48 hj5 G418
(200 o/L), HEERREE, 14 d SRR RSO LB
Ui vE RO R R

B pLXSN-AS—exonl/exondB fG B2 A pLXSN 7%
FE AL BxPC-3 F1 PC-3, [RIMHIALIKIE S 8 me/L
Y polybrene, 32 C 1 000 r/min B5.0> 30 min fE3E% 55
YL 6 h G TR R, 24 hEEE LR, 48 h A
G418 ik 14 d, ¥ REEFRPTPEERE.
1.2.1 MTT #mlgm fe38 & %1 x 10* 4R AT 96 1L
i, rElTEE 24, 48, 72, 96, 120 h JSHA MTT
(5 ¢/1)20 UL/ L, ME 4 h, FL¥EFRE, M DMSO
180 ML, &% 10 min {582V, 7EBFEK Sz kil
8 490nm A E G AME.
1.2.2 K—rasmRNA #o P21 % & £ & 54 F& Tripue 1301
PTG L L K- ras FE AT G BRI G RNA il
P2, RIS T: Tripue 1 mL R EWRIRAIH, A G
&%, ¥R G fa IMASFIRBEDIIE RNA, 750 mL/L L
VEFERNA, LRI =2587K 20 MLY% RNA TJITE. 45U RNA
4 UL, 70 C/K¥E 10 min, WEEEFIK b, #ERY
&R, 42 TR 90 min 1T/ 5%, 95 C/KIA S min,
VKIS min, #RIET =70 C. L) eDNA MH#R #:1 T PCR IF
L B-actin AR #1714, B-actinPCR ¥ 45
RAGRE R 56 C, HARRT. B G ASL R Y
% DEPC AbFH. ¥ HETH 1k BxPC-3 F1 PC-3 ZHfifs, 5848
FRAEBFAMETE T A B, 53R 20, AT
£, 12 h j5dnfEideE, B3 R BRI 1% SABC &
JEA AL R S50 B 5 34 T THC #R4E.
1.2.3 g A A B BxPC-3 il PC-3 4B S FE 4 i
N K- ras ZEF ETRHE R PTHEAIEZ 1 x 10°, HHH
fh. B, BET 4 C 700 mL/L ZEEd, #7184
PIgEge e, I A B SORI 20 S R R A R T 1
1.2.4 BB T BHBARIRA L5 B 4-6 JEE Balb/e
PRE, AT 18-22 ¢, 24 K, RN AL 6 4, %
Ay HEEGL pT.XSN-AS—exonl 2. pLXSN-AS—exondB 2H
FpLXSN 40, FR2H 4 2. BOWEAE K3 BxPC-3 Fl PC-
34HME 1 x 1074, RS FHRRITES. AT
S 3 d J5 T B2 T A VS B AL SR e

IR A AR E. bR~ R S SE (4, b, h).
FAT V= 1bh TV6 T3 R (A AR

BT % Student—Newman—Keuls & B 1 X
K, BAELL SPSS12.0 #i -G kb .

2 BFR

B X K-ras B FE RS AR R EUA H A9 A B PCR
PIEEE R ). PREURA R ETE, A SE YN EE
EMLBIEFW 3 mL i, F37 CIRYI55 100, 2

Uik DNA, %4 BamHI Fl EcoR1 X ERVIHIK G, 7
DL AT 250y, /NS T — (& 2). R FAE A S
Pyt B ORI TN Y . S 2 R R B I A DNA
A 5T A AT 45545 BLAST Hoxf s 58— 8u(A
3, 4). Hrp PC-3 4IH0A 55 12 A5 T RAL(GGT->GTT).
T2 iR pLXSN-AS—exon1/exon4 BFIpLXSN DA Superfect
Transfection Reagent 554% PT67 40, [RIFAESr JGIEkL
HZs AT IBREAL AL, 48 h SN 51548, 72 h B
G418 200 mg/L k537 14 d, ¥ RIGFRPIPEERE.
WU AR F 6 FLER TR, RrdifAE % 70-80%
Tk B R R, 32 C 5% CO.0FH 48 h
JEUWEE g, PL0.45 bm SEREE SR -70 CLRAE.
W F R 7 I TE 10 A% 5850 F B R gL X B K B Y
NIH3T3 40}, G418k 14 d J5 MR R BAZ ARt 3R Ay
UL e AT SRR R . 455 S pLXSN A EE 40 30
SRR N 3 x 10°CFU/L, % pLXSN-AS—exonl/
exondB EALIFE SRR ARE 234 2, 3 x 10°CFU/L.
2.1 mfedg A Al R BARIERASAEFL, EL
ML 5 d. PC-3 4Aiffd MTT 25 5R WA < 26 (& 5). BxPC-
34000 MTT 45 R WA K4 (E 6). PC-3 it sk Y
pLXSN-AS-exon1/4B 41 5K ¥4 YL 2 FiE 4L pLXSN 41 7E
H1d(F=4716, P<0.05), 52d(F=6914, P<0.05),
H3d(F=15.118, P<0.05), 554 d(F=16.883, P<0.05),
H5d(F=15.134, P<0.05)MtL, HZER¥E &
B REEYLH MY pLXSN HAHEL . pLXSN-AS-
exonl 5 pLXSN-AS-exon4B 4AH FLIC W F M2 5 1M
BxPC-3 4HfE4&- A1 Rl JC B F P22 5.

1 2 3

294 bp

564 bp 558 bp

—

1 PCRIEEMA . 1: Marker(A DNA EcoRI/Hind Il }; 2: exon1
EMEFEZF, 294 bp; 3: exondB KM ZE %3, 558 bp.

1 2 3 4

282 bp
546 bp

5184 bp
21 226 bp

2 pLXSN-AS-exon1 # pLXSN-A S—exondB & Bam HI ¥ Eco
RI XWESHI B 5k &. 1, 4: Marker{A DNA EcoRl/Hind II'}; 2: pLXSN—-
AS-—exon1 WEGY, 282 bp; 3: pLXSN-AS-exondB W&, 546 bp.
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b el

3 pLXSN-A S—exon1 .

10 20 30 40 oU oU /0 oU 90 100 110 120 150 140
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s el

350 360 370
u:M ncnt 111::?1usc-|:n LT u:uu:ua PEGTART T EIERACATTALRE1 a2 A PRI PRGN TTIGI TR GERTEMCL TAR I FHIT 2 EICTGO R usc;wnun{st rm.:

}WWWWWW Mwm Wbt o

480 490 500 520 530

470
'I'IMITGC!TJ« 'l F..lm‘.l'ﬁi': ETGGAH'.'[ 'I!T ITIT '.I'EtTEEJmETEEJ.GH 'I‘tttl-ﬁll'.ﬁ"‘"ﬁﬁ'[[ TTRRALT MICAR PROCTCIRA R AR MG RS .i_EI: !"‘[f L e I H el o rd

b AR A .01, LA ! ‘ a_fl LILT! D - A I A
540 550 560 570 580 500 600 610 620 630 640 650 660 670 680 690
R TIRITACTIC T ATT T I CTT A MG T O M A T A T TR R 00 SR CRCT THIEAGE kG ACTGAGSGC T GO TANNGEG A 64 T CORG CRRLEOTA LOG A GAGG TG AR GEGGE & 5 3CDEK C Cr G A GALAAGH GITG BT ANGTGTC

4 pLXSN-exondB % HE.
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1.0r Lo
—— Yu '
0.8 AR 08 —— R
—&— L pLXSN )
0.67 —®— £y pLXSN
o —a—#% 3 pLXSN-AS-eson1 m 0.6
< 0.4- < —&— %&£ pLXSN-AS-eson1
7t pLXSN-AS-eson4D 0.4- e
0.2 AP ° 02 £ 3 pLXSN-AS-eson4B
0 ‘ ‘ ‘ ‘ ‘ | | | | |
1 2 3 4 5 0 1 > 3 4 5
£/d ¢/d
5 BEHMERESELEPC-3MEMITER. 6 ELMEREEEL BPC-3MEMTT &R
A B
€61 b 834 bp
579 bp 564 bp P 564 bp

7 WEFpLXSN R EAFGR G K-rasmRNA FRIEE. A: % pLXSN F1 EAF RS K-rasmRNA FKIEE; 1: Marker(A DNA EcoRI/Hind I y;2: %%
% pLXSN; 3: #3 pLXSN-AS—exon1; 4: pLXSN-AS—exondB;5: k&% PC-3 4H; B: B-actin FIAE; 1: Marker{A DNA EcoRl/Hind II); 2: %
% pLXSN: 3: 3 pLXSN-AS—-exon1; 4: pLXSN-AS—exondB: 5: k&% PC-3 40 k8.

- : ] . Rl ]
A B B & C A .
. o * = .
F " .:.‘ ."-::. o . 4
L] By @ N - L
- &% . : 4
- 3 & v 2 * e
i' -.'*l £ : i
T4 ) g a 4

8 P21 RiAGLEHRIZEE. A: PC-3 408, RE 4008 x 400, P21 FE{E; B: PC-3 43, #5 % pLXSN 4838 x 400, P21 fE{E; C: PC-3 4R, # 3% pLXSN
4RAE x 400, p21 BB, D: PC-3 4RAE, 2% pLXSN—exon1 48 x 200, p21 $344; E: BxPC-3 40iig, RiEL R ELFNAIE, p21 EOFRIEYAHHEN.

2.2 K—rasmRINA #2 P21 % & & & RT-PCR iR PC-3 7 2.4 FEEARR A EITAER By B PC-3HBxPC-
Jfl K-rasmRNA 2358 8 %, 1 BxPC-3 A4 PC-3 3R AR EALS , B EASESERFES | mLIEA
(& 7). SABC IEFE BxPC-3 Fl PC-3 AMMUAERE g e S0 BAERR A, 5423 d, 2 mo o MBI /AT &
K-ras BEHFTF B P21 SRR IA, 45R E/R PC-3 41l HLARER (3 3).

P21 A0 B F R BxPC—3 41 IS BH i i 28 (K 8).

2.3 A L TS TR PC=3 S %3 PC-3 71 BxPC-3 [RiER R I iaEiEs

PC-3 A T8 L i A% 4% pLXSN 35 1] BxPC— 17 pLXSN pLXSN-AS-exon] pLXSN-AS exondB
3 G ERFR2). B AR (mmY)  631.8 = 81.5 3615 = 97.7 4035+716
. " . EE R () 0.60 = 0.09 0.32 + 0.09° 0.352 £0.05
T2 BEEAWE RSN EREEMARETER s
AR (mmY)  400.8 = 73.3 3855 £ 61.7 465 +£79.9
3] =
Y YL XSN pLXSN-AS—exonl  pLXSN—AS—exondB H‘?@ii(%) 0.356 + 0.07 0338 = 0.09 0412 = 0.07
JETEE(PC-3) 3.24% 2.86% 1028%" 6.7%% N
F=15.387,2P<0.01 vs pLXSN.
WTEBPC3)  268% 451% 3.00% 2.54%
S SAL
X2=393.157, "P<0.01 vsARFEYL; X*= 448.462, PP <0.01 vs pLXSN; X2= 126. 3 e

737,°P<0.01 vs REEYE; X2= 161.986, *P<0.01 vs pLXSN. RIS SE T AR5 LG 2 —. Tk
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BRI WA ey TB, i2iaJoss it
&, 5 abAPR BRSS9, BiE T AEYE ik R, &
RIEY 7 F R s AR B e B, S SR R DA
i 5T REA” M EA SR SIS,
A FEVETT H S BT L X K-ras 2 A
BB AT DIBH TR (2, M R # AR SR, H
FANLIR S K-ras FERRRE N BE G, A BT K-ras
LR Feik . SR TR A K—ras 3 FIHE BHE X ol B A
X BT U) X sl 28 12 %11 P s, iR o
BB B 2= 17" Aoki er al ™ SR
& K-ras SN T 1-30RENET), K 346 bp. ZFHIfH
et al ""SRARFI SN T 4 ZMEERFS), K 2.4 kb
WA AN ASMNE T 2-3 R MFE 75, 2.2 kb, %5
KA K-ras FER A E MR AN p21, rasmRNA &
ISFIMRE BUR RE T TR, MR RAEFE ARZ M. Sk
T 3R SOk R A B R P A, FR DR,
H I SO A AR T AR A 1 S — A ok, 7E
HF AR A0k a7, BT K-rasK K AT e 26
A5, I A RERIERESE 23] K—ras ZEH . %FIL,
A TRABRIEE JLEAR T Fifdas . gk U7
G 4 T A5 (A R ER 4T PC-3 1 BxPC-3 H13k
5, TFEHTFERE R RIEBE S K—ras LR 524 UL,
RN PR, HARE A s, 2 T#E:
HYCEER T 1 RSB S TIEMEX ., BiEkG
X, BIYIXFIZE 12 %P A a RX s, B LA]
fi B KR BHIBE K—ras FERI O R3X.
SLEREERARM, BRI ES T, SEAW
SRR YL PC-3 5, AN A 2 S B A (5
NTHEZHAR L P<0.05); K—rasmRNA Fllp21 2 (1335 N . [F)
FEAERINSEES |, S B Hep o A i s s i 4T ae
FH.IE PC-3 AR MR O TN G LA & AR, Xt BxPC-
3R HITCIA BACR. 20 BxPC—3 2570 K- ras KL IR 28725
S AIALE] FASFT PC=3 %4 K—ras JEFAG RASE
HRAREATRES Koras FERICE, 102 dHALK &
Z 5, HNTERS TG FF 2B RAMR.
FHN, FATELIFEY L L K-ras R 5, MRohse
¥ Hr A Kz 2], AUAR TS B AN (P <0.05),
HAFHUH MR — 5%, Kijima er af F1]FHAZ g FH B
K-ras B8] T AHILRIZE . Su et al A 2B T 7 Bax/
Bel-2 W FISERL. AR SEBarh, JedBid Sy St o 5
Ja R K IESR, VEE T AN A R bR S T
K-rasmRNA Fll p21 FE558, B T ET-H 2%, 5
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