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Abstract

AIM: To explore the role of PLK1 in
carcinogenesis and development of liver cancer
and its clinical significance for cancer treatment
with the technique of RNA interference (RNAi).

METHODS: HepG2 cells were transfected with
small interfering RNAs (siRNAs) targeting
against the human PLK1 by chemosynthesis.
The PLK1 mRNA levels of the cells transfected
with siRNAs were monitored with real time
PCR. Cell proliferation was evaluated by direct
cell counting with trypan blue staining. Cell

www. wjgnet.com

cycle and apoptosis were examined by flow cy-
tometry.

RESULTS: The PLK1 mRNA levels of trans-
fected liver cancer cells were greatly lowered as
compared with that of the control groups in 48 h
after the siRNAs transfection (49.7% * 3.6%), (P
< 0.01). Cell proliferation was reduced from 24
h after transfection. Cell cycle distribution was
changed and showed a strong G,/M arrest in 48
h and 72 h after transfection, and cell apoptosis
was increased. There was significant difference
as compared with the control group (both P <
0.05).

CONCLUSION: PLK1 plays an important role
in the carcinogenesis and development of liver
cancer. siRNAs targeting against human PLK1
may specially suppress the expression of PLK1
mRNA in liver cancer cells, inhibit cell prolif-
eration and enhance cell apoptosis. The RNAi
targeting PLK1 is expected to be used in gene
therapy for human liver cancers.
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Polo#¥# 1 (polo-like kinase 1, PLK1)&—F &
FE AR SF IR 22 8 R 3 R BR s, fh 2 5 T 4i i
JE A, A AR G G R AR 1) T R LA R G
AR 73 B A IR, O6) 40 i 1 A 22 43 24 o 42
M EEAER. fEIE WIS, DNAZ I 2518
b AR P LKL )3 P 1 BEL 1 4 ik N 23 23 (M
) H B B A IPLK 17E 22 AR f 2 573
RIE, IR A FURREAH DG, RNATHE
(RNA interference, RNAi)& —F X FERNA LG
B )7 B R e M R DR T BR ML, Atk 2 3 ok e A
PRI BRI G 1K — A, S HLAAR T A RO Bt U2
I R B A4 1 S S DR RGOS PR — F B FR AR
Bl RNABR SR 2 AR R T &M, AU
A o> A AR Y R E B VIR SG, B AR IE IR R ik
W SRR YT 5L Th g b & % AR D
LEARBF T, BATE RNAE AR HIPLK 1197
ik, PRITPLKAE i A2 R IR A FH RO Il
RIGIT 4 SEH.

1 #ER5A

1.1 4 siRNA M Bl 5 25 A w2 &
%, HPLKIJEFHKIETNCBI NM_05030, H
siRNAIF X 4#: 5'-GGGCGGCUUUGCCAAGUG
CdTdT-3', Jx X %: 5'-GCACUUGGCAAAGCCG
CCCdATdT-3'", 5% 2 ehric B % i siRNA 145,
JH-JiE Hep G240 i A AU -4 v A4 R 2% ] 5 =
2% B B Je e = B i B 9 BT, R B 10% iR 24
ML (T DY 275 A4E 40 28 W) DM EM i B 1 557
JL(Hyclone /A ), 1E37°C CO,fHI R =46 h RE %

MAH AsiRNA+F Jey; PLK1-siRNAZ A
PLKI1-siRNA+H Y43, #4 X 10Y/LHI40 i T
BEYLET1 dFMREAES cm R FR MR RS 9%, 40
fil 5 £140%-50%EAT 55 G, K 5% B i iR o 44
Lipofectamine 2000(IntrovigenA ] )FlsiRN A
3B 5 AE LS I DMEMB; R IEIR A, 5 min)5
B TR A e, = IUCE 20 min/5 2 5
A i rh AR BEREFR, SRS A S0 A A .
1.2.2 82 FPCRAM : RNASREURIE 1554
J. K A5 B S TR 40 i 43 5 FH TR1zol(Gibeo
ATDHIIERNA, T F A W% 536 5 &
(Promgay &) )& B 158, PLK154), 1F SUBE:
5"TGAGCCTGAGGCCCGATACTA-3', Jz X #%:
5" TTGCCAGTCCAAAATCCCCTA-3'"; B-actin?|
W, 1F SBE: 5'-GGAGAAGATGACCCAGATC-3',
k% 5'-GATCTTCATGAGGTAGTCAG-3'. #|
FRT-PCRIK [HIW =4 A bnde i, £ Lok f5
H/ERRUEIIZE. RT-PCRJX M.A& R20 pL: SYRB
Green | MIX(Toyoboa )10 L5471 0.4 uL
5142 0.4 uL cDNA 2 pL DEPC/K7.2 pL. 3 #95
T 95°C 55, 58°C 55, 72°C 20 s{EH40K, 14
Roche Lightcycler PCRY MG 1. SEAFEATE
FMFINK.
1.2.3 tmfa g 35 7& Mab ) : 55 X 107/L40 o Ff i
TENAUBR P RS IR24 hm 4% Bk T gy, 4l T
Y0, 12, 24, 48 %72 hilt&E40 M, 1.5 mL
PBSH10.1% 15 W W VB G 048 41 o7, SR A H]
20 M v B vk £, BN FEAREZ TG, B
72 hJa 7 X RS A Ok 2, T
HE R 2 A% B TR) P ET 20 Bl AR 42 B A T e
VEISR
1.2.4 AR meAR: 4RFEEEE IR, $% Bk
DPVEREG12. 24, 48F172 hJi, K i i F T e it v
th, FIAPBSTLE, FH70%M0K L BEE it 74,
] 52 BN IR . PR RI BV AE 5 10 mg/L
PI(SigmaZ: 7] )f1100 mg/L RNase A(fEFEEH)
FDIMPBSH, 2R )5 +4°CH i & %2 />30 min, £ H
40 JABD 2 w2 A 4 R 3 E A T
St AT K N I SPSS11L.0F #1174t
AN BT B0 K B mean &= SDER R, MR SK
B BORER, A . J7 2 o A AT B A
H, PLP<0.050 2 5 HA WA .

2 FR
2.1 siRNA% 45 8PLK1 mRNA# & ik &4
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Wi £ E
R EPLK 1 £ #F
M E T E A
48 h 72 h ik, B Ry s an ke g
paxi:] - - Fh Fo B P B AL
ATR Gy/G, S Gy/M ATR Gy/G, S G,/M FmAnt. B
=8 0.6+05 51.9+3.2 30.2+27 142+17 07+05 51.1+£27 307+25 14315 CBEET 4t
BBIENT IR 0.7+05 502+29 327+3.1 144x15 0805 505+23 31227 136=1.7 PLK1 mRNA#) &
PLK1-siRNA 12.3+2.3* 41.9+3.1 195+19 241+1.8 359+26° 253+27 8229 31119 X R A AT
3+2. 9=+3. 51 Ax1. 9+2. 3+2. 2+2. Ax1. JERNA. fo i
H Fb 04 2T PLK
. e mRNAZ L& &G
P<0.05 vs B4, BBMENIRA. R A R E
AR R M 0 2 ) AR
120.00 1 —e— ZEEATR JA, W sk A )
100 —— T —n— AR T PLK1#) 22 8 BR
100.00 F —a— PLK1-SiRNA | 9 R BR B 6
] e, A A 2
754 80.00 ot R B SRR
® 60.00 B I8 BEAL A I
EEY RO
L 50 40.00
20.00
257 0.00 ‘ ‘ ‘
12 24 48 72
t/h
0’\ T T T
0 1 2 3

1 PLK1 mRNABYRIL. 1: 2540, 2: BAVES A 3:
PLK1-siRNAZH.

Y548 h PLK1-siRNAZHmRNA [ 221k B 5 4
I, ik g 52 A4S FI P A A
FA(r = 23.921, 21.184, P<0.01), ifif [ ¥ %] 1
AmRNA [ FIEILA 524700 5 IX 5
(97.8% =+ 1.5% vs 100%+0.0%, P<0.01, [ 1).

2.2 B S tm e g g e M YA T A W TR R
I v H5 R B 1 2E B 6 2 4 i e B
PEICH] 25, M PLK 1-siRN AZ 41 fitg 18658 1% 1
F12 har 52 A BITEXT R ALTE A 522 5, 3124
hH i 384 58 P AR T A AL T AR kS, S
PESL R BT, A24-72 hIT 40 i 38 B3 kA %
T A4 5 45.5%+£2.1% 36.1%+1.7% 5
31.3%=+1.5%(P<0.01, [£12).

2.3 siRNAT /5 2 fe B 21 o Be e 8 = i
G AR, RIS i Hep G256 4L )5,
I LRI St R 2 40 P 0 400 9 T G 8 = 2 2 031,
BIAR W] ST PLKI-siRNAZ# Y12 him 4
MR AL. TS (4L, 24 hiG TR
HELA T, BRI T AN, H 4 i SR 43 e T
BHIILAR A, SHILLEI T B, B 7E G/ MBI 41
MO b BT, F-48. 72 hdi i JE 3143l A oE 1k
] SE K A A K, 49 BEL ¥ £ G/ M 1) 40 it L
B 5 5o 2 A LA . 1565, TIT- R N12.3%
+2.3% }35.9%+2.6%(P<0.05, £1).
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B P17 S DNAE: 52k D] 45 f1) S i A 5.

RNAijEFire ef al 19984 R LK A4
RIRAFAE 1) e 55 Ja FE PRI C BRI IR ACHL oI
e MR B A PR UEER N A(dsRN A) B R W Dicer
IR N ARG B R N ARG #) B2 1-23 4Gk 34 (1)
sIRNA, 51K IS HRNAE FUTERE S 1K RNA-
induced silencing complex, RISC)[JJEK, 5|5
RISC/FHIHs S E V) EImRNA, MIfT/EmRNAK
P b G P A P 41 5 DR 1) ik sl A S ot R 1 o
Fi. fEASLIG AT A 2 X PLK
PISIRNA, I HARSMNE G, 4 A G 3 e 40 i
HepG21, KIIPLK1 siRNAZ 4 fIPLK1 mRNA
(I B A, Ak AN T (1 4H49.7% +
3.6%. I sIRNAIE ot H DRI YCERATL ) e Aot JH- s 4
JHIPLK 1 PRI R KA i 3k

PLK 12 3T 4 5 0 — B 40 i s 407 34 42
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25C(cell division cycle 25C, CDC25C) I #iT «
AR R Cyclin B/Cdc2 IS, WrBhroaAr
ThBE A DL K 9 AR AR (R T B, AT (2 2EMUYT 1)
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APC(anaphase-promoting complex)>k ¥t & 41 Jfd
AEAT 4 01 B O ML A e 40 i B 3R AR 4 v ke
FIFEEEAEH, MDNASZ IR 7] 5 PLK1 %
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i TGy MY A5 5y Z45 BR (1 2 2348 1 s
S8 A0 M TR PLK LIS PR o, 46 A7 DA i, ik
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AT 296 KRB, ZPLK1-siRNAFE YLK
0 it 38 B0 ARG T A R, 4
JA o3 e A A= AR Ak, SITEG A %, 4 Jf BH 5 7
Gy/MIAI L] ETE, F48 hF172 horl h24.1%
+1.8%. 31.1%1.9%, 40 122 A 0 2 38
bn, 48 hA172 W%y 5 12.3%+2.3%. 35.9%+
2.6%, AHXET-25 (3 4L R0 B 6 B 4 404 e 2 vk
S FH AT L, T g DR TR ML A g 4
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I IOV AE AL A kL 0T IR 40 PR 1R A7 22 93 240
T R SRR [N (R T N LU AR G 2y )
A L T ML 1 P, AT R AT SEAR A 75 L
WERRHA] “ R PIPUER” BOR, THPLK1S5EAE
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AR I E FARUEGB/T 15835-1995H M) b2 e, AR TG ST B E DU ] 25 35 R LT
o, i A, IR, SR DUIEERE . TLPUIEED. EING. Soih B R BT R SCE,
1000-1500 kg, 3.5+0.5 mmol/LA%. Wl Kt A g ki HoI 5 A28 RO RS 4% B, 16 347486 00043 2 — I
BE AT — AT, RGN AR, BTSN N A 3 2. 78— 507 Amean & SDIV % FE 3] 4
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