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Effect of antisense RNA targeting Polo — like kinase 1 on cell growth in
AS549 lung cancer cells

ZHOU Qiong, ZHANG Jian —chu, JIN Yang, ZHANG Xiao —ju, TAO Xiao —nan, BAI Ming
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[ABSTRACT] AIM: To investigate the effect of Polo — like kinase —1 (Plk1) depletion on cell cycle progression
and cell growth in lung cancer cells. METHODS: A recombinant plasmid containing antisense RNA targeting Plk1 ( pcD-
NA3 - Plkl) was transfected into A549 cells by lipofectine. RT — PCR and Western blotting were used to examine Plk1
gene expression. Cell proliferation was evaluated by cell counting and BrdU labeling. Cell cycle distribution and apoptosis
were examined by flow cytometry. Inhibition rate (IR) of vinorebline (NVB) was determined by MTT assay. RESULTS
After transfected with pcDNA3 — Plk1 into A549 cells, the expression levels of Plkl mRNA and protein were greatly de-
creased. Abnormal morphological changes of cells and growth inhibition were observed in pcDNA3 — Plk1 transfected cells.
The BrdU labeling index was significantly lower than that in control group (P <0.05). Cells showed a strong G,/M arrest
and apoptosis 72 h post transfection. IR of vinorebline in pcDNA3 — Plk1 transfected groups was significantly higher than
that in other groups. CONCLUSION: Antisense RNA targeting Plk1 is capable of suppressing Plk1l expression, and there-
fore, significantly inhibits cellular proliferation, induces cell cycle arrest and apoptosis. Moreover, the sensitivity of lung

cancer cells to chemotherapy is increased.
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5IRARH Polo AR BERE Y cdeS WAL, FIE IR M SHS™ . B4 E AR FLRE
Polo like (B, HIFLRM Plkl XA HER  FSMIEMMEHRKNE] Pkl EHRRRE. kK
H AR KO 2 5 7 (maturation promoting  BFFEER B, 7E AR /NI ARATE A Pkl mRNA &3R5k 1)

[WeRsEHEA] 2005 - 10 -20 [f&EIHE]] 2005 - 12 -27
Tel. 027 — 62483802 ; E — mail; zhouqiongtj@ 126. com



BEUTEEREINBETGEE, FIRH Pkl
VRN I AR ) , Tk 1R 2 R AN T T AR A
B gt AR Pk X iR A i 3 5 K A B
ERYT o RE A, A B 58 A ) SC RNA SR 3
Plk1 HE[R p2R3% , 23 Hr 20 i A 30 i 284k , 3% ECAIL I
fepp .
7 B M oA E

1 #8

RPMI - 1640 35 37 2 3 38 B /N4 1L & o Hy-
clone 2] 7 il s FHUA Plkl HTiAK | S B3l & 6K
7 BRHTA BrdU B3gREHTA ) Santa Cruz /4] i ;
BCA {7 & iy Pierce /3] 7 i 5 FR il ¥4 A VI B . Pfu
DNA B4/ T4 DNA 35528516 [ MBI A&, Trizol
W B Life Technoligies /A &] ;M — MLV & Promega /%
F 7 &, lipofectamine™ 2000 2y Invitrogen 7= 5,
FEiEHIF (H4E4S) i Pierre Fabre /A& 427, fif
FRRE 2R AS49 Ty B EDUR S Hh [ s B 5 5 ) O]
JEH L o peDNA3 Uk b A4S SE 56 2 R A7 o
2 A&
2.1 K SLRNA ki &ikeg#E PCR 5|
R FHIFFFIBE(NM - 005030) , B R #5145 5]
A Xho 1 Fl EcoR 1 VI, L#ESIHI N S° -
CTACTCGAGCTCGGATCGAGGTCTG - 3°, T #5149
5 — AGTGGAATTCTGCTGGTGGGCGAGG - 3°,
B B 387 bp, i EHFET ARG L. B AS49 41
S RNA 4 pg 1T 5% 5% )5, R 3 pL 5% R - I1E
FIRE Plu BREFI T4, 163 S50 95 C,45 s;
55 °C,45 s;72 °C,2 min,30 ME, B PCR =4
BEAT Xho 1 #1 EcoR 1 SUEGY, [F] i 75 AU E§ U peD-
NA3, % T4 DNA ZEHEGE I AL Pk 1 2 SCRIK R
& pcDNA3 — Plk1, PCR =¥ Fl & 414 /7 51| ¥ 2 0 Fy
WESE
2.2 mpaRif AR HAEKTE 10%H
H AN 3E B RPMI - 1640 53839 (1 x 10° U/L ¥
BRM 100 mg/LHEER) ,7E 37 C 5% K CO, HiF
#irh¥53E, FH lipofectamine™ 2000 T4  #) K
ULABR1E . Aoy 3 4, YL pcDNA3 - Plkl &
MR ST 2H , ¥ G4 peNDA3 JFORL g BAPEXS B8], R
FRYL AS49 A BN R, 34T Plkl FHEHKF
BRI , 76 60 mm 53R ML $% 5 x 10 cells/cm® %
FEHEAPAIM , 55 5% 24 h J5 ] RPMI - 1640 35557
3 IR, B Y% pcDNA3 - Plkl F1 pcDNA3 £ 6 g,
6 h JEEFEYE, B LA IR, R S5 IR 24 h B
48 h J5H#REH ., %t RNA B328, 78 6 FLilk VLS
x10* cells/cm® Z5REBFN4HHT , 24 b J5 HATHS (B8
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fL 3 pg) 554 )5 24 h 5 48 h 4R EVAHME RNA,
2.3 RT-PCR Jf] Trizol $2BU% 5240 & RNA, #%
IR BEAE, MRS M - MLV %5 %R
B F5#4E , B A549 45 RNA 4 g 7% R G,
B3 pL Wi st =y akAT Pkl ZEH B PCR 73, b
W59k 5° - CCCCTCACAGTCCTCAATAA -3, T 7
5|#) 7 5 - TGTCCGAATAGTCCACCC - 3’, =¥ K &
3 244 bp, PHEZME94 C 30 5;52 °C,30 5,72 C,
45 5,30 M. LB - actin WHZ, 3L E
W5 ¥~ 5° - GGCTACAGCTTCACCACCAC -3, |
#51#)28 5 - TACTCC TGC TTGCTGATCCAC -3, 7=
YK B 498 bp, ¥34)5 5 pL PCR P=¥)7E 2% 355
BRI b 538 , FARTIRBEI 3 A 8k 14 ( Kodak digital sci-
ence 1D system, Kodak, USA) 73 #r 55 G FE (A) o
Plkl 5 B - actin ) 5577 BRI OL BE L E R 7 Plkl
mRNA KRR R EKF-

2.4 Western blotting #fJifg FH PBS ¥ )5,0. 25%
JER TG AL IS AR 20, AN T 2R R I M SR
50 mmol/L Tris — HCl (pH 7.5),150 mmol/L NaCl,
1 mmol/L EDTA ,0. 25% Ji & IHE%4H ,1% Triton X —
100,0. 1% SDS,1 mmol/L sodium fluoride ( NaF),
1 mmol/L Na,VO,, inzE H EF I #I77] 10 mg/L aprotin-
in,1 mmol/L PMSF, BS.0EX ¥, F§ BCA 5| &3
fTEAER. MEREH 60 ng BT 12% RN
BRREEENL , R RS IR e R BT & 5% g
5% B TBST [ 50 mmol/L Tris — HCI (pH 7.6),
150 mmol/L NaCl, 0. 1% Tween 20] # E & T } [4]
1 h, fimn DA P VAR B 9 Bt 4 (PIkD, 12 2005 pS3,
1:200;B —actin, 1:500) ,4 CHCE LA ;1K H A TBST
VERE 3 x 15 min, fil 3} P Y& 7% B 19 HRP 45 1 40
(1:10 000) ,ZZJE T 1 h, TBST ¥ 3 x 15 min, fifI
ECL 25, X 6 Bt e Ao

2.5 miaitE LAY S x10* cells/cm® 55 BEV 40 g
BT 6 fLtk b, 55 48 h FEEE SRR, PBS 1% 2
i ,0. 5 mL 0. 25% fEE HEFH AL 1 min, iIA 1.5 mL
PBS, RIT LA LB R S5 0. 1% & iy ik g 65,
MRN8 & B 5 e 65 BH 1 7 40 L, #5550 A
MBS FIRFE TR 48 h (1) AS49 JH AL
TR YL 2 40 MO B0, P DA R AR IR R 100% , 4L
R R X BRI E 4

2.6 BrdU#HAFe & kA0 HHRTFIH LK
ALY AL 3 24 h 85F 48 h, 7EHJ5 1) 30 min fIA
1 mmol/L BrdU EZA¥KJF 10 wmol/L,37 C4kLE s
% 30 min, BUHIG R, FUKYS ) PBS EEVE) , 4 i
-20 C [#E % 10 min; PBS ¥ F, 4 DA 7K ¥t ,4 mol/L
HC1 #EFH 30 min,0. 1 mol/L PUAiE& 4N & 11 10 min,
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PBS %3 x5 min, il BrdU 1 $1(1:30) , A TIHE
1 h;PBS ¥%& 3 x5 min, fif FITC $#rid D#5(1:50) , =
H T35 1 h;PBS % 3 x5 min, Hoechst33258 & L4
Jfi#% 15 min (¥ 50 mg/L) ,PBS Hil# A, Olym-
pus X70 FE5t BB WES, FEHLIEHR 6 LA | 200
FEALET , SRS AHHL BEA S TH A M, T B PR E 4R
S Ric s 8 (labeling index,L1% )

2.7 AXmEEAR  AS49 Felujs 48 h FIBREGH L B
DR, 80% B -20 CREERE . EHLRTE.O
W ERAHL, 3 B2, PBS 1% 1 3, & /5 iN0. 5 mL PBS &
=, A 1 /L BLEER 10 g/L RNA B4R
53813 10 mg/T, A1 100 mg/1.,4 CIEE 30 min, |-Hl
M, FACSCalibur( Becton Dickinson ) 434 4 Jifd J&] #A
ST,

2.8 MTT kAR ST 2 My x5 & 240 20 L 8 22 K 47 )
& AkFr )i 4E4s (Lab. Pierre Fabre, France) 3¢
FERIES SO B . FEY 24 h S Wk 4, A
FEANMIVRE 7 3 x 10%cells/em® B FPF 96 FLAR. 41
JENEEE S, A O — 10 nmol/L AR E (43514 0.
1.5.10 nmol/L) FJIE4EA KGR 24 h, B AH A4k
T s AL B R, BHKRAN R B

2 3 4 5 6

24h 48h
PIk1(224 bp)

Effect of antisense RNA transfection on Plkl mRNA levels of A549 cells. Lane 1; DL2000 DNA marker; Lane 2 ; untransfected
control A549 cells; Lane 3 and 5: A549 cells transfected with pcDNA3 as negative control; Lane 4 and 6; A549 cells trans-
fected with pcDNA3 - Plkl1.

1 KX RNA 43F3f Plkl mRNA RiZHI 0

Fig 1

F1 RX RNA 7F3f Plkl mRNA RiAKFERIF00
Tab 1 Effect of antisense RNA on the level of Plkl mRNA ex-
pression of A549 cells(x +s. n=3)
Plk1/B —actin Control Transfected Transfected
(% vs control)  cell with pcDNA3  with pcDNA3 - Plkl
24 h 100 85.52 +6.42° 53.25 +4.374
48 h 100 91.93 +4.28%  38.16+4.824

The sum A value of Plk1 band was adjusted by that of B — actin.
The result of treated cells were expressed as the percentage relative
to control cells(100% ). “P>0.05, #P <0.05 vs control.

Western blotting f{) %5 5 5 2L, #4L T peD-
NA3 -Plkl 524 h Pkl WEBFEELTFHE, BEL)G
48 h i — BRI, X R4 Pkl A RK 5 IEHH

fLIMA S ¢/L i MTT 10 pL, 4823558 4 h, R L
18, 100 pL £ 0. 1 mol/L HCl KNSR 4E
FAES R X AE B4 570 nm &b A6 0 45 FL W % B (A
18) AN A AR HIZR(IR) = (1 - 1578y
YLsAL A fH/ = JXTRSL A fH) x100% , PR E
JHREEE 2508 H 3k 5 # R fa/fu = (D/Dm)
TP RAER y =logfa/fu,x =log D,y =ax + b(fa iy
XL, fa = M F, fu =1 —fa,D ZHYEL, Dm g
ROR &L B 0. 5 ORI 25 Wk B, m SHREER) o 3t
BAHMMEPIBLEAR R P RIREE (1C,) .
3 SGitFaE

iR BRI LI « inEZE R 7R, i3 A SPSS
115 gt b8, Z4H B HBOLECR A F Kk, 1
R R LU R H g K.

# =X

1 KX RNA p&{E Pkl mRNA f1ZE HHRIE

A549 YffuE ek 2 X Plkl f#) pcDNA3 - Plkl
J5 24 h B 3 PIk1 mRNA g, F U85 48 h Bl
HIE , 7% 4% pcDNA3 Bk Plkl mRNA Rk 5IEH
Mt TR EER (B 1.3K1),

1 2 3 4 5 6
1 000 bp ="
750 b

250 bp £

100 bp

24h 48h
B-actin (498 bp)

M 2R (E2) .

Fig2 Effect of antisense RNA transfection on Plkl protein lev-
els of A549 cells. Lane 1: untransfected control cells;
Lanes 2 and 3: pcDNA3 - transfected cells at time points
of 24 h and 48 h; Lanes 4 and 5. pcDNA3 - Pkl -
transfected cells at time points of 24 h and 48 h.

R X RNA £ F3F PIk1 2 B 5% 09 % 0
p53 & H R I 5 R s /R 7E#% ¢ peDNA3 — Plkl

& 2



A pS3 EAMERZKFARH THERH(E3),
1 2 3 4 5

Fig 3

Effect of antisense RNA transfection on p53 protein levels
of A549 cells. Lane 1: untransfected control cells; Lanes
2 and 3: pcDNA3 - transfected cells at time points of
24 h and 48 h; Lanes 4 and 5: pcDNA3 - Plkl - trans-
fected cells at time points of 24 h and 48 h.

3 KX RNA 5F3t ps3 EAREHIFME

2 X RNA {ERJG A549 HRaiEsE R 12

#:% peDNA3 - Plk1 J5 48 h, 22 5 1445 F W40
MO A5 (R, I ; 5 e peDNA3 21 vh b 343 B v
Y, (BB IR D, AR IR R A B, 4
R, #4% peDNA3 - PIk1 J5 48 h, 7275 i) A549
YN 27. 18 £3. 67, B BAK T4 44 pcDNA3 41
YA (48. 27 +3.28) FIxt BE 40 I (56.83 +5.64) (P
<0.05) ,MAE/GHAMM P EF T EE(P>0.05),
3 ME Pk BRIE XS AS49 HRE S HIAME S5
(BrdU #Ri2$5%%, L1% ) B9%0E

BrdU 2 i it 1% W 2% 1 i 250140 , S 301 44t i vl
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HEEALLBEFT DNA 6 B, 80T F ) BrdU $t iRk
M S HILNHL . L% P #%Ge peDNA3 - Plkl J5 48 h,
A549 g BrdU fkminic 45 R RR T X IR (P
<0.05) , 32/~ S MM I o X HR4H 5 IE 4R
i BrdU fRic4e 8 B & 257 (P >0.05), WK 2,

F2 RXRNASFxtAS49 S BiZHREH 5% (BrdU #Rigts
) K0
Effect of antisense RNA transfection on S phase percentage
of A549 cells(x =s. n=3)
BrdU labeling index
(% wvs control )
24 h 42.22 +6.12
48 h 41.13 £5.68

2P >0.05, 4P <0.05 vs control.

4 PIkl BIHIBE AS49 SR HARR % T G,/M H
HRERT

T 4 M AR T 50 B 5 ¢ peDNA3 - Plkl f
A549 1A T A MRS RO BELT o #%5 5% pcDNA3
- Plk1 J5 24 h, A549 4 & 3 -5 % FR 40 U0 18 3%
Z5; F 95 48 h, S 4R (P <0.05) ,G,/M
MM Z (P <0.05) , AW G, BIEM(EK3) . &
Fege)a 72 b, G, WeE W] BT, 2R 8 T4
Wz,

Tab 2

Transfected with
pcDNA3 - Plkl
28.47 £5.294
25.59 +4.254

Transfected
with pcDNA3
38.63 +4.52%
37.65 £5.74%

Control cell

F£3 KX RNA T3 A549 4k FEI R 0E
Tab 3 Effect of antisense RNA transfection on cell cycle distribution of A549 cells(x +s. n=3)

48 h after transfection

72 h after transfection

Group Apoptosis G,/G, S G,/M Apoptosis G,/ S /M
rate (%) rate (%)
Control 0.4£0.2  50.8+2.5 29.5%1.6 21.8+1.6  0.4+0.3  51.1%2.6 28.7+2.3  20.63.2
pcDNA3 0.5+0.3% 48.5+£3.4  28.1x2.1* 19.9+2.8% 0.5+0.3% 49.6+2.9  27.2+3.4% 19.4+2.8%
pcDNA3 -Pkl  0.5+0.4% 43.2:5.2  19.8+3.6% 28.5+3.2% 18.6+2.24™ 40.4:1.9 9.4£2.14™ 30.6+2.64"™

AP >0.05, 4P <0.05 vs control; ™P <0. 05 s the same transfection group for 48 h.

5 eSS

MTT A5 R Bon , i 4EAR/ER 24 h J5, &4
200 L 49 4] 3 347 il A A0 A VIR B ) 8 G 6, (EL 8%
InE g B[R], LU 3¢ peDNA3 - Plkl iRy B % .
ICs, E‘Jﬂ‘ﬁ%%ﬁﬂ—‘, ifg% pcDNA3 - Plk1 ZH % ICs,
ER[(7.25 £0.12) umol/L], ¥4 4% pcDNA3 4
[(13.04 £0.20) pmol/L] 1K 44.4% , % Xt B8 41 Jfg
[ (14.38 +0.26) umol/L]f49.38% ,

Wi
M S L IR BT X R IR A AE K B0 E

B,Plkl Z25F 23R K& ANH T, Cde2/cyclin B
SEAIMREA M B fi & R R, AT 8 Cde25C KR

s o RoMIFTE R MY sk E 4 1 Pkl & H
AR LS E ALY Cde25C, HiX — 2 i B A B 8]
VR BE AR . 4H B P9 PIk1 @ I A A AL 1 EOE
Cde25C H R M A5, A LW IN R Pkl R AT 80E
Cde25C YBRBRNGEETE TEST, ¥ AT 4R B A1 N
TS B e B #ETRE . PIk1 ) [ A (45 055538
NREGEOE , A A M B Z B EH7E G,/M i,
BIAINE 5 AR 4518, Liv ) T5T BRI
& Plk1 f)2 3K )5 B3 i Cdc2/cyclin B ¥ 14 ; van
Vugt 2 M2 F Plk1 ¥ 98 49 41 iR & £ G,/M
BB , TR 245 BA R R 4 0 58, O
INHRE Pkl BB 5644 HABRNEESTF,H
EAREINE LGN ERR . AL E R
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TR YR I SE , Ff LAARTERE Cde2/cyclin B {17
PR, 1E 37 240 B R B 45 2R B 7% 4 pcDNA3 -
Plk1 48 h J5 A549 4Hfg = 4N DNA & &3, G,/M
WM B Z 3R R 4E G,/M HiFHH . X ULEAHI
I8 Pkl §50RLAEA [F] ) 40 i b AT BB AE 22 5%, (B
2R E AR ENMILFE L, R27ER A
B,

JAT 255 G4 pcDNA3 - Plk1 4l i) 75 — 1> B2
FHIE, BN 2N DNA SB3n,“ T G, 18" .,
Pkl Rl Z /g s R MM T, Liu
S R BUREAR HeLa 41 Pkl fFK/KFI5 RE VR
SO M 8 T, IR AT B U TSR R R E caspase 8
caspase 9 Fil caspase 3 WG M i Bt , RIAZ KN FH
HrgEMEEEREYES 5, p53 EHTES
S5YET-MEER T, 2Lk AR E
WHIEM . BF58RY Pkl 5 pS3 H)BETE 2 VI
%1 Pkl 454 F pS3 1Y DNA 45448, B 5
pS3 IR EE, JF I p53 HYFEFE FIE AR E T
. SEH Western blotting A 45 SR 1 3% Bl e ¢
pcDNA3 - Plkl 4 p53 B IA/KFEHE S, 3R Pkl
FIX TG pS3 REMER N, p53 WRIAFE A
T #E CD95 . TRAIL, Apaf — 1 .Bax FERL£ S 54108
T BT LU ST,

WAEAS T2 B AR T AR /) 20 B il s i B e 25 )
R EEOA FEREM], THEREEORE
TEBIRE , 75 008 3%, 40 B R B4 R T G,
B4y 38, 3 AT . Pkl R
) polo & WEE ST E L& , Wl Pkl KiKFHE
EHREAR 0058 ) 423 DA KM% 5T o3
B4, BT ] PIKL () 3R 35 I A 4E A7 AE B3 [F]
DL SEIERIBNIEEAVER 24 h J5, FH 40 H
A0 T 3R 187 B o 24 A ik R P T 3, (EL3 )
TEEEAN R, LAFE 4% pcDNA3 - Plkl 4 fx .3, IC
BT E 45 R B pcDNA3 - Plk1 (%% Jut AS49 4
XA U R & T4 3 £, Ik, Pkl 2R
AW E A EIRIT AL, Pk )RR
TRSE T N SR — 25 B ST 5 1] o

(& % x ®]
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