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[ Abstract ] Objective:To explore effect of inhibiting Polo-like kinase 1 ( PLK1 ) on radiosensitivity of nasopharyngeal
carcinoma ( NPC ) CNE-1 and CNE-2 cell lines. Methods: Using small interfering RNA ( siRNA ) and small molecule
inhibitor BI2536 to inhibit expression and phosphorylation of PLK1 in the CNE-1 and CNE-2 cells respectively. Effect of
inhibiting PLK1 on proliferation ability of the NPC cells was tested by MTT assay. Flow cytometry assay was used to detect
effect of the inhibition on cell cycle and apoptosis of the NPC cells and immuno fluorescence assay was used to assess the
effect of damage sites of DNA in the NPC cells after radiation. Clone formation experiment and curve fitting assay were
used to calculate radiation parameters and sensitization enhancement radio ( SER ) of the NPC cells after radiation.
Results: Compared with the control group, inhibition of PLKI in the NPC cells reduced proliferation of the NPC cells
and, induced G2-M arrest and mitotic catastrophe of the NPC cells. Inhibition of PLK1 in the NPC cells combined with

[E£WMB ] HEARRAIESRBITH( No. 81572964, No. 81274508 ); ) 748 F SAFL 2 3L & ¥E B H( No. 2014A030313289 ); | REHFE
JTRHIF% Bh 3 H( No. 2013KJCX0038 ). Project supported by the National Natural Science Foundation of China( No. 81572964, No. 81274508 ), the
Natural Science Foundation of Guangdong Province( No.2014A030313289 ), and the Science Reasearch Project from Educational Commission of Guang-
dong Province( No.2013KJCX0038 )

[EE®EN ] B 1992 - ), %, i+, E 2N F IR UGS AL Kl RBFSY , E-mail : yanghl66@ 126. com

[ BE1EE ] HT4E YUAN Yawei, corresponding author ), i, 8% , i+-A: S0, =2 SIS BuyRg . e | FLIRIEE SO IR YT AH DG LAtk B If
JRBFSE , E-mail : yuanyawei2015@ outlook. com

[fE5E&ZF ] http://kns. cnki. net/kems/detail/31. 1725. R.20170305. 1505. 026. html



LI, 5. ] Polo FE N 1 X £ WA I8 200 0 et S SRR 40 52 i) .23 -

irradiation significantly decreased ability of cell colony formation in the NPC cells ( CNE-1:P <0.05, CNE2:P <0.05 ),
and with increasing concentration of the B12536, the ability of cell colony formation in the NPC more pronounced declined
( CNE-1:P <0.05, CNE-2:P <0.05 ). In addition, Inhibition of PLK1 in the NPC cells combined with irradiation re-
duced the cell survival fraction, increased the number of y-H2AX loci in nucleus of the cells, and accelerated apoptosis
rate of the cells obviously ( all P <0.05). SER of the CNE-1 and the CEN2 cells were 1. 1988 and 1.3198 respectively
after transfection of them with siR-PLK1. And SER of the CNE-1 and the CEN-2 cells were 1.5508 and 1.2028 respec-
tively after treatment of them with the B12536. After treatment of the CEN-1 and the CEN-2 cells with the B12536. Con-
clusion: Inhibition of PLK1 could suppress infiltration of the NPC cells, induce cell-cycle arrest and mitotic catastrophe,
and significantly enhance radiosensitivity of the NPC cells.

[ Key words ] Polo-like kinase 1 ( PLK1 ); nasopharyngeal carcinoma ( NPC ); small molecule inhibitor BI2536; radio-

sensitivity

[ Chin J Cancer Biother, 2017, 24( 3 ): 222-229. DOI:10. 3872/j. issn. 1007-385X.2017. 03. 002 |

Polo #£1f#F 1( Polo-like kinase 1,PLK1 )&&—2&
I AT EA A P A0 v ) 22 SR/ D R B
W, 25T A 25724 G2-M %L e i
[Fi453 25 \DNA S il i 45 18 52 4 2o A, 2 4t A P L
A BT BEAY R (A . PLK1 1E Z R
A R IR I BRE TG A R % 1A O, 1
PLK1 "] LS A4, 5 S i & 2k G2-M JHBH
R e e I R - e D O D e
ARSI T R AT A PLKL 38 W] N
R 00 4 M 7 M, (R % IE R A0 M A
ST R, PLK1 B0 14 97 il RS #0 5
FRATIRA PLKL 43Tl 500t 18 oy PfrJea 327 10 5k
W&o H AT E] 2R AR PLKL /4340 i
FI, 40 BI2767 . GSK461364 . GW843682 . BI2536 47,
IR ARG R T, BI2536 1F R —Fh — &
BEBRZE ATP 3540k PLK1 0050 50) , HLAT 1005 i 2
Ko R A R e SR Y AR
T F B ( nasopharyngeal carcinoma, NPC )R Y7
() T B B, el 2 w5 NPC 40 i F) 0 S U LA i
HRFEWEREHATM S E A . HETEJC PLKL /b
S FIHIFIAE NPC H A AH BT, 48 500 s S Uk
PEJF TR WA IE . A28 DL NPC 4 il CNE-1 F11
CNE-2 A5x4, 4 5l ] siRNA F1 BI2536 1)l
PLK1 (I FBERR AL , WLEEH X NPC 21 3 58 . 4
T 20 O R S e g S e

1 #MEEFZE

1.1 etk R &K A

NPC Ziffitk CNE-1 1 CNE-2( HhEEE B -1
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USA ) Bt y-H2AX HLR( 1: 100 F5 %, Abcam ), St
/B AlexaFlour 488 —4t( 1:200 # B¢, Invitrogen ),
B AlexaFluor 568 —H1( 1: 200 #: ., Invitro-
gen ), AL JE 3137 &2( Cell cycle staining kit ) &2 40
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BENEIAT M7, 32 GraphPad Prism 5. 0 #4847
TR R A MRS A 20 X ) ) i A7
TE N, IFTH58 109 1715 3 B50 A ik S 711 o 4 i L
( sensitization enhancement ratio,SER ),

1.5 AXamfe AL n 4 PLK1 *F CNE-1 202 7]
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0101 30 min, F 0.25% Triton x 100 XJ 40 1 47 1L , i
J& 1% 113 1075 B PABUR 30 min, iITAST y-H2AX
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5 min, FNIA T DAPI Y %¢ 6 & A Ik & 22 4N
Mo FEDEC WA T LSRN, A TS 504 A% Iy
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Fig.1 siRNA-PLK1 and BI2536 inhibited the expression
or phosphorylation of PLK1 in NPC cells respectively
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Fig.2 Inhibition of PLK1 reduced
the proliferation of the NPC cells

it —25 H siR-PLK1 FIAS [] 5T 5 4 B 1) BI2536
A3 CNE-1 Fl CNE-2 408517 S REIE B S 50, 45 1
R, I PLKL J& NPC 41 i A4 v B T AL i 3 11
TXHEZH( P <0.05 8¢ P <0.01 ), ELFfi# BI2536
JE R 38 R v B TE AR T BB B (P < 0. 05 %
P<0.05 )X K 3).
2.2 %) PLKI # % NPC 28 fe. G2-M HA FeLi

i 3 9 X 2 AR R 0 A e S A Ak, 25 AR
( Bl 4A) B 7% siR-PLK1 #li] PLKI 7] DL G2-M
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BN R B &, R R AL BRAE ) Y B 2 R(P <
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Fig.3 Inhibition of PLK1 decreased the colony
forming ability of the NPC cells
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Cell cycle changes were analyzed by flow cytometry.
CNE-1 cell was transfected with siRNA for 48 h ( A )
or treated with different concentrations of BI2536 for
12 h ( B), the results showed that both siRNA and
BI2536 led to obvious G2-M phase arrest
" P <0.05 vs NC group
4 % PLK1 %5 NPC 4058 G2-M HiFE %
Fig.4 Inhibition of PLK1 induced G2-M
arrest of the CNE-1 cells
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B1 20 nmol/l BI 30 nmol/l

=] NC
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£l B1 20 nmol’l
D a1 50 pmolt

.

Mitotic catastrophe (*a)

Fime (t/h)

CNE-1 cell was transfected with siRNA for 48 h ( A)

or treated with different concentrations of BI2536
for 12 h ( B), the results showed that both siRNA and
BI2536 lead to obvious mitotic catastrophet
“P <0.05 vs NC group
5 0% PLK1 S8 NPC AREF LR x1 000 )
Fig.5 Inhibition of PLK1 induced mitotic
catastrophe of the CNE-1 cells( x1 000 )
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“P <0.05 vs NC group
Representative immunofluorescence micrographs of y-H2AX foci formation. CNE-1 ( A) and CNE-2
( B) cells were treated with siRNA for 48 h or BI2536 for 12 h, then the both cells were exposed to irradiation ( 6 Gy ).

The number of y-H2AX foci in the combined treatment group was significantly increased; * P <0.05 vs NC
Bl 6 Ml PLK1 INELEH 1 SH NPC 4842 DNA #{5( x1 000, n=5)
Fig.6 Inhibition of PLK1 aggravated radiation-induced DNA damage in the NPC cells( x1 000, n =5)
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CNE-1 and CNE-2 cells were treated with siRNA for 48 h( A,B) or BI2536 for 12 h( C,D ), the cells were then exposed to
irradiation( 6 Gy ). After 24 h, apoptosis of the cells was analyzed by flow cytometry. The apoptosis of the combined treatment
group was significantly increased. The histogram ( E, F ) is the average value of the results of the experiments repeated three times
E7 M PLK1 REFRESHES NPC HMAT
Fig.7 Inhibition of PLK1 promoted radiation-induced cell apoptosis of the NPC cells
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CNE-1 and CNE-2 cells were treated with siRNA ( A ) for 48 h or BI2536 ( B ) for 12 h, then the cells were exposed to irradiation.
Colony formation assays showed that done in NPC cells, and survival curves were created from three independent experiments with
a multitarget single-hit model. Radiosensitivity in the NPC cells with inhibition of PLKI was higher than that in the control cells
8 % PLKI1 158 NPC BA4E ST U iE
Fig.8 Inhibition of PLK1 enhanced radiosensitivity of NPC cells
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