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BE  HRAALKI AW &4 Bl E A5 #i(pAS-mCLB 1)K S LAY 8 RAL ST 3G #L1F
R, ¥ ¥)E V4R 440 pAS-mCLBI, i@ i fE AR 45 a0 RUE 5 0 7& (LL/2) 4 e, RT-
PCR #= Western P390 5240 e A 40 e B BB &) B1 69 &G4, MR AE 5 Rt 25 AL, MTT A8
3 7 E M, AKX O a0 B A R R . mARAE 4 48 h g, FIALST 2 4h 1 #(gemcitabine;
0.2 pmol/L)4L 72 24 h, MTT i M RAEHAT a8 A i tE A . #F5L4-T pAS-mCLB1 # /5 LL/2 %1
o AR FF, @ieA mfe B & a Bl AARE T, @B HMmmT G, aiv, AT
¥4 m; &2 pAS-mCLB1 35 2 /5 LL/2 tmftey A5 46 A 2538 3%. 4004 pAS-mCLB14kSM LA
B A SUAT B AE R, SR SR I IE e AT LT S M e BRVHE, A5t LR E R S X TAM B @A e
Jo R 3% @ Bl RGA, A dn -5 4 it 8 S PR BB T S 4E R AR X

XHEiA

M E I Bl 2 42 B )R E
WIE A, Ak GT G/M BRI A, JRsha 45
24, BFFCIUE S0 M PR A 1 B 78 R 2 2R i ok =
FIENA g AR — MR R X5 F Tk E %
IEHIFEARBY, 7 4K cDNA (AS-cDNA) x X 35
AR ep — P W HAE R A T SRR R DI RE 7
RS, HIIRA T4 AS-cDNA $5 A T 1 iy 40 o 20
M E B8R 1 B 3Rk, 10— R LTIk, 40
oy 245 LUA BP0 B 1. AR FUKR AT AR T
432 1) pAS-mCLB 1 T2 TR A& &1k 4L LL/2 40,
R U040 B A 40 i R BB 1 B1 ORIA . BRETEME .
JH FET 3 S PR T, WS AR L T A S R, A BT TR
ANURIRAE F S HLEL . 4k, BIFRFIEEAD
R R R ST B EET, ALK pAS-mCLB1 Y
AT PR A T IR 40 e, B ISR, A
WEAT 5 B2 B N AJF F0aE T 5 5K ek 8 BE RIVR T Bnd 42
PR AL TR K A

1 ##Rl5R%
1.1 EFE#H

pAS-mCLB1 JSUbL th & # (2 Ll AEY)
£ N = /NN U5 T o W D E AN ANy i A
W% M B1 1 cDNA F B, 1.3 kb)), LL/2 41l &k
HEEMM. EMEEATCC); E.coli XL1-blue HIA
SEUG % LR A7 ; Lipofectamine 2000 24 Life Technology
A F P Ay FURAE AR &) Qiagen 2B P i

Je X 4K cDNA; 40 il A3 8 1 B1; 40 A A S LA JA T 4y skt

DMEM. FrUERAZE I3 (FBS) A Gibco BRL A &)~
& MTT AR5 4 Sigma Chemical 2 & 7= f; it 2040 g
¥ i) RNase T A B4k IE (PI) 4 Sigma-Aldrich 2 7]
FEdh e 2.5% JR RN EMLK 3 H 5355, #ER A
PGM Chemicals (Pty) Ltd /= f; f¥F(gemcitabine) Ay
PUMIE IS AL % A B2 5] 7= e

1.2 7%

12.1 EF#pAS-mCLBIF ¥ Ak Karid
LR F ) E.coli XL1-blue(pAS-mCLB1 5 20 Jitki FH
PE T AR RN R 50 ml & 100 pg/ml REFEE
() LB Wi RE SR, 37 °Cy 240 /min JRILHEFE 12 h
P48 TR, AR5 PR TR BB AN B (1) pAS-mCLB1.
4 Y6 Y6 T (SmartSpec 3000, Bio-Rad)ill] 7€ fh$2 ) Jit
Fi DNA R, et HAWRBEHE 1 ng/ml. AF
FETT LSRN A 34K pcDNA3.1(+) T hiL .

122 FafkdsyniE &R EcoRV & Pstl ¢
5 B85 ) pAS-mCLB1 F1 pcDNA3.1(+), LAXT E 415
FOHATSE. B BRI B BRI 1% B iEwE
BERZ K, 90 V, 30 min.

123 F4/f4 pAS-mCLB1 444 LL/2 tafie,. &
B LL2 4074 10% FBS 1] DMEM };3=%&&H, 7E 6
FUBR A FLEE R 2 105 ANV 4M (5 W 3 4 E i 2
MMIED. 5% CO,. 37 CIEFFM TGS 24 h, ML
F50%~70% I &G AT g, RIRBRIET RS
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Lipofectamine 2000 43 3% 4t 5 ¥ 15347, H# Lipo-
fectamine 5 ¥ DNA[pcDNA3.1(+). pAS-mCLB1]
LL(4~5): 1(VIM)FI LR AT o 40 Bl 4 D 25 I
(E-Lip). pcDNA3.1(+)/ pAS-mCLB1 =4i.

1.2.4 MTT iAW LL/2 tmfeiksh3g 58 7% 4 23
Yef5 48 h R LA = LL/2 4188, 4 B3R 96 fL
B, BEFL 5x10° NEG A, 5% CO,, 37 ‘CHER:FF 24 h,
MTT LK 2 HESCHRM 7 VAT, BR 3RMSZ S5, B
SFYIME . K E-Lip 4140 LA S 78 75 1 1R € A 100% .
1.2.5 —#% % RT-PCR (1) 5 RNA $REL  #
J& 72 h 4% H Trizol™ RNA #h#2iX 7 & (Invitrogen)#
YE 15 B 2 B pcDNA3.1(+) 20 & pAS-mCLB1 41 LL/2 4
i 5 RNA. & RNA £ G RNase ff) DNase I (Sigma)
THAL 2B B RNA 7L B FIDNA, LAMNE e B 5, B
50 ng ) RNA £ 5 A T /F 41 RT-PCR R WV..(2) —
JBVERT-PCR  #%H80ne Step RNA PCR Kit (TaKaRa)
BRI AT, /N RA A H B RERE
KI/NER B WLsh & B B 5 14077 51 2 BE SRR,
NEBUEIEANANS .

1.2.6 Western EFi% ¥ YL)5 72 h, F Western E[l
77 ¥ pcDNA3.1(+) 20 & pAS-mCLB1 20 LL/2 41
Mo /NERATME A E Bl FIRIE. BEHES R
BRUO, — A RPN R ISR 3 B1 $ifA(Santan
Cruz) XAt A BEhEE B bk LR A TREA R
N, MBEELA 11300, —HUAIEREREE AP
Frig B EST R 1gG, MR 1230 000; BCIP/
NBT ;N B NshEAIANSH,

127 AX@EpsAen me B A AT HRET72h
JEHEAT AR M A BAFIE T4 8. WeBR BIR =F LL/2 41
Jl, AR 3x106 A, 43 AN 1 ml 50 pg/ml PI 44 €4,
A1 50 ul 1 mg/ml RNase I Gy &8, 37 ‘CiHE 10
min; 2R 5 RS G ATR I . o, &M A
1) 40 0 J51 343 93 A7 . B ModFit LT #0445 DNA #
RE AT 5341 ELITE 8AF 347 W% {4 DNA & &
(RIET- 40 HE) .

12.8 FHAaRBLENE w5 AR R
i 4 ZSFLARFL R R 35 35, K LL/2 40 PR e
R b, ISR, — 40 4% 4L pcDNA3.1(+)iT
KRR XTI, 55 —41% % pAS-mCLB1 A Fiki, %
Y5 72 h, WEBEFER, PBS VEK 2 %, ARG 41401
5B 2.5% % FBERE E 2 h A1 1% $RERE 2 1 h, B6
FERS /K, BEER 7 S HE B 4, Hitachi HCP-2 & CO2
I S T 88 T4, IB-5 BY B 7 I 5 s 48 {3 88 4

Cambridge S260 BYHAHI BT, & H % 20 kV.
1.2.9 MTT#A2MpAS-mCLB 1494077 34 S
oy M A KA (1) B pAS-mCLB1 JFUki i 4
HQ2). BAIT Y EFEAG) R pAS-mCLB1 JiTkL
By R4, AU . 52, 4 AR Y T
EE 1.2.3, Koo 4 A inis 3 48 h J5 A AE#£(0.2
umol/LYMALER A, 5 3 41 o FH AR, B K 2
H] R385 4 4, ARG S AAMIYE 37 °C. 5%CO, 5+
FErPakeLRE g, 4 9F 1 he 12 h F124 h J5H MTT
EE & H O AECTIES IOUR®), EHE 3K
MOLSER, BCFME. & A AR 4K
I AR): IR=(1-A IR /A XTHR4H)x100%, 2+ 3+
4 UL A PR ER KA 0T B . 4 IE 3V 7V
WA T RHIEVER, BIARSE 4 I A K g (BT
HIW: g=E (a + b)/(Ea + Eb — Ea-Eb) [E(a+b) & Pifh
J7 A FHRIINEI, Ea 1 Eb 2 &k 8 FH N 404
], Y g>1 B, RoRRRMM TG HA B AR )
Ve AS286 “aik” . pAS-mCLBI1 JFki3E 4L LL/
24001, “b ik S AT YRR AL BE A B

1.2.10 “%itFFi% KH SPSS 10.0 HAF#EAT 45
WS, IAEIEN x + s B, HESEA
T &AM ZER. P<0.05S MAH S IT#E .

2 #R
2.1 FRAIRYETE. yiEfnsd

MK B B A3 200 ik, BEATEED. 8
7K. Hr pcDNA3.1(+) [ EcoRV HEGHIF=4 T #55.4
kb (5 428 bp) B — %47, [ Pstl BEEEUIF~E T 4
1.4F14.0 kb (1 356114 072 bp) #4471, pAS-mCLB1
Fi EcoRV BFEIF=4 T £ 6.2 kb F1 550 bp MIFE &5
W5, F Pstl BBV F=4: T 414.2 kb 1.4 kb, 683 bp
K 467 bp (4 &4 (B ). LREYIEE A
B U B R NS T — 2 18/ R4t A R B
Bl 42K cDNA ;B %[44 A 2l pcDNA3.1(+) &4 L,
FHAEB By B m) sk P B K.
2.2 pAS-mCLB1 Tif§ LL/2 40f/ R A E &
A B1 £H /) mRNA KF

RT-PCR #aill &7 LU R B WLsh 8 (R K
#1100 bp) A N SR, pAS-mCLB1 41 4 i E#AE FIB1
E ) RT-PCR F=#) (1 Wi 2 1 300 bp) S E B
fXF pcDNA3.1(+)4 (& 2); #2715 pAS-mCLB1 F#1&
T LL2 48 /) b 4 i BT A 2 1 B 1 AR ) mRNA 7K
2.3 pAS-mCLB1 Tif LL/2 488/ [R 4B HA
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Fig.5;Morphological changes in LL/2 cells being transfected
with pAS-mCLB1 as observed by scanning electron microscope
(A) LL/2 cells being transfected with pcDNA3.1(+) have many
microvilli and pseudopodia. A close connection between cells was
shown (Al: 5 150x; A2: 1 000x). (B) LL/2 cells being transfected
with pAS-mCLB1 have few microvilli or pseudopodia on their sur-
face and the membranes showed signs of blebbing (arrow). The con-
nection between cells was incompact (B1: 4 980x; B2: .2 290x).

A); pAS-mCLB 1 #% 421 4l ffa O & FAR98 9 Sl k2>,
R 5 RS HL(HT KR, T2 7% T BB 0 2 (1) /A, BE
VTN, A0 Mz 18] (R & B 2 PRI 5 B).
2.5 ‘MARIETEE AR EFER

MTT F il 25 H 2 s % pAS-mCLB1 141 3%
JEIG M L pcDNA3.1(+) A& E-Lip P X B2 #4808 R
B, P L pcDNA3. 1(+) 4L F & T 44%(P<0.01, ¥ 6),
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Fig.6 Inhibition of LL/2 cell proliferation by pAS-mCLB1 in
vitro (*P<0.01)
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Fig.7 Flow cytometric analysis of cell cycle (A) and apoptosis (B)
LL/2 cells being transfected with pAS-mCLB1 were induced G, arrest
and cell apoptosis in vitro compared with cells being transfected with
pcDNA3.1(+) and cells treated with E-Lip, *P<0.01.

Table 1 DNA flow cytometric analysis of cell cycle and

apoptosis (100%)

Group G, S G,/ M Apoptosis
pAS-mCLBI1 79.0£2.2*% 15.6+0.7* 5.4+0.2*% 27.1x1.2*
pcDNA3.1(+) 45.5+0.7 40.6+2.1 13.9+0.8 5.7+0.4
E-Lip 39.7+0.6 44.6x1.0 15.6x1.3 3.2x0.4

i i Compared with groups of E-Lip (Empty Lipofectamine 2000)
and pcDNA3.1(+), *P<0.01; Comparing between the group of E-Lip
and the one of pcDNA3.1(+), P>0.05.

27~ pAS-mCLB1 T 40 i 5l W1 8 11 B1 BRI RIA fe

RS iR A A AR E M A N RR .

2.6 RN TMAELE I G, AR A A TN
T2 AR ik /< 4 pAS-mCLB1 [#) LL/2

I o, A0 R B A AR AR Ak, IR G BH Y L4 fa 9

T4 IN(P<0.01), 1M E-Lip Al pcDNA3.1(+) 3 X} 41
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Table 2 The inhibition of proliferation in LL/2 cells induced
by the combination of pAS-mCLB1 and gemcitabine

Group Inhibiting rate of cells (IR; %)

1h 12 h 24 h
pAS-mCLB1 16.12+1.78 31.57+3.29 42.18+2.89
Gemcitabine 23.96+2.77 42.23+£3.27 53.25+4.16
pAS-mCLB1+ 42.36+2.28* 69.56+2.58* 86.28+3.17*

gemcitabine

Compared with groups of pAS-mCLB1and gemcitabine, *P<0.0S.

7t G, BABH Y HL40 B 08 2% 77 T JC B 8 2% 7 (P>0.05)
(&1, B7.
2.7 pAS-mCLB1 %38 LL/2 403} 2% 891k 7781
B

2 7~ pAS-mCLB1 JFURLEF G + fiFELH LL/2 41
M AE A R B2 = T A pAS-mCLB1 41(P<
0.05) A 8 e % 40 (P<0.05) . R 35 4 FCyRU 2 52 Y
H BT 1E) L) g KT 1, KB pAS-mCLB1 5 {## 5k
A HEWMFIER, Bl % pAS-mCLB1 J5 LL/2 41 g Xt
TR BB =, b B Xt e e 4 A ) A5 7B
158, pAS-mCLB1 E A 1by7 it .

3 itig

S A R 1 B2 22 43 245 (M 3A) 40 P 5 1A
HE, RS RET G/M RE S, BahA 253,
FERR IR A 2R b il = Rk, 1% B HRUE ) — PP A
SOV R VR 75 00 1 e 8 0 YL PAY ) R I R A A M e e ST
MR RICTE R 2 —, HAlr oo msEREa,
XEARFH R X5 FAf%e 7 A K ) mRNA #3% . 7T
PRBYREAN / B 1 BEH 126 52 BEL T T Pl R ) i B4,
RXEARY, 5k X% (AS-oligo) & siRNA A
[, )& X 4K cDNA (AS-cDNA)Z) 7 43R5 ST
HIT AT T, J2 R SCEOR P — s i {58 1) T
EREERITh AR 770 T Ab, arfer 45 e et e 40 Ak 7
B BT YR RIE R &R e T b
NATTRE 34 50 1) 10 L, 20 BE DR iR T AR & e
A M AT 25 RO Y (E R 48 B R R R
B1 [fJ AS-cDNA FE 4 iUk (pAS-mCLB1) T LL/2 4f
Moz A R RIS, MR PR R, @k 2 #r
X firk 8 4 B T B TR ORI R R

EH LA B Z0Ks BT B X R 22 1) pAS-mCLB1 )it
KIS % LL/2 48 H, 4500 40 A 40 Ff & B 35 1 B
MIZRIE . WTEIEYE. 40 MR AR T, WS 4E T
DFEUR, iz SRk s pu i 4E R LS, 5]
i AT 29 2 PR AL B pAS-mCLB 1 55 4 J5 FILL/2 40

F, AT 40 BT BUBR M ARk, O fE SRR SR 3
AR YE J SEB LAl .

W53 K pAS-mCLB1 B & i LL/2 41 A fti4h
Mo A HAE 3 B1 Fik(E 2, B 3), 5F pcDNA3.1(+) A
pAS-mCLB 1 P 20 40 Jfa (1) &b #7772, B pAS-mCLB1 it
FLE & AN R 40 B 8 B1(AS-mCLB1)4t,
HAH—E, $#28 pAS-mCLB1 Xf 2 [ iR A f#0 ]
YEF il id AS-mCLB1 FiR40 i E & E B1 A
mRNA /K-F i sEif . HERE TS EH k4 G,
PRI AT (R L, BT, HILEA BRSO, A
MAFIE SRR, BB T L IR a4 . R B
%, RGN, RGN, PIF “RE” SI%,
o AR AL ET L P TS MA”, A B B Os 4R
i th /& RIS E B s/, RIS H S I, FR 43 I v& T
R ELZE R /IMAS, BE TR T M, 4H 8] i R P4 B B
AR SE 5 R DL 4, B 5); MTT Al LL/2 40
MR 5 5 1 PR 6). TT L, pAS-mCLB1 EAH 2
FIRRANEIER . 54, BFRIEHE R pAS-mCLB1 #%
Y LL/2 A fa, T 4 M i R A Ve F B3 1G5, AR
P& FVEVEA 29T 2%, R A BeE BA T RIVEA,
Bl pAS-mCLB1 HA 7 H &t

bR, AHF5TH &I pAS-mCLB1 i LL/
2 40 40 R A B2 1 B KPS 304 i B G, S FH
R, X5 R 5 HARA X T A4 A R BBl
KTFSEA A AE G, PR AR T L & S R A
TN R U9 — 8. RO, BRARM
MAREABLAMBARARERD, FH T G/ME
I S LUR B 225034, B HKCE R Vx40 i 8 i 5
W, 58 A IhRESUR AR ER A X, AE
AJHEH IR Go/M 3 LASI LA ik 50 1) J) 15 BE o 114
A B 97 3 4 HH — L i Ra 4 Ff AR AT LA L B0 40 A B
E A B1 JE1+XIM: %X (unscheduled expression ) T G,
B, MANULRFRT G/M 30, #dm i 5 #9 8 E B1
BT R ohE 23X — D RESME ] fe B A (e 14 40 il
it G/S FRHEISRIER, Blith— B DR KR 4 A5,
A ML EP AT REAAE G, BHA; ASERFTH LL/2 40 A
G, HiFHA T fe 5 LR pLHIARSC . T 40 i 5 31 22 3 B1
KFEFIESETHIXR, AOEER BT AL H
Aefis (23t 4l Mo A 04, ML AT B84 40 M B S 22 3 B
B sh A 225y 3hh, A ey R iR R A HAbE
BAEY)ETHRE, GIRAE 0 M4 FNR) 58 IS, a0
BAFUKF—ERE T, ileeSii et Nf 4
4y AR A gk — P S R A Y, T AR PR TS0 (R
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Recombined Plasmid of Full-length Cyclin B1 Antisense cDNA Inhibits
Lewis Lung Carcinoma Cell Proliferation and Renders Cells More
Sensitive to Gemcitabine in Vitro

Ling Zhang'?, Yu-Quan Wei?, Ying Song!, Lei Jiang!, Ping Chen?, Xian-Cheng Chen?, Ji-Cheng Li'*
(‘nstitute of Cell Biology, Zhejiang University, Hangzhou 310058, China;
State Key Laboratory of Biotherapy and Cancer Center, West China Hospital, Sichuan University, Chengdu 610041, China)

Abstract Study the effect of recombined plasmid of full-length mouse cyclin B1 antisense cDNA (pAS-
mCLB1) inhibitting tumor cell proliferation and rendering cells more sensitive to gemcitabine in vitro. After being
amplified and purified, pAS-mCLB1 was transfected into Lewis lung carcinoma (LLL/2) cells using lipofectamine
2000. mRNA content of mCLB1 was semi-quantitatively assayed using RT-PCR. Morphological changes of cells
were viewed through inverted phase contrast and scanning electron microscope. The inhibition of cell proliferation
was estimated by MTT assay. Cell cycle and apoptosis of LL/2 cells were determined through flow cytometry. After
48 h being transfected with pAS-mCLBI1, cells were treated with gemcitabine (0.2 pmol/L) for 24 h, and then the
cytotoxicity of gemcitabine was measured by MTT assay. Prominent G, arrest and apoptosis were shown and
abnormal morphology with inhibition of cell growth appeared in the cells transfected with pAS-mCLB1 in which
evident down-regulation of mCLB1 was induced. Additionally, cytotoxicity of gemcitabine to LL/2 cells transfected
with pAS-mCLB1 was more obvious than controls. pAS-mCLB1 could suppress tumor cell proliferation and in-
crease cell sensitivity to gemcitabine in vitro, which may be associated with its ability to down-regulate the expres-
sion of mCLB1 and then induce G, arrest and cell apoptosis in tumor cells.

Key words antisense cDNA; cyclin B1; cell cycle arrest; apoptosis; chemosensitivity
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