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Abstract The incidence of nasopharyngeal carcinoma is high in Southeast Asia and the southern provinces of
China. Cell cycle chemotherapeutics are mostly used in the treatment of advanced nasopharyngeal carcinoma, and PLK1
(Polo-like kinase 1) inhibitors are a new type of cell cycle chemotherapeutics with certain application prospects. In this
study, nasopharyngeal carcinoma cells 5-8F and 6-10B were used as models to preliminarily explore the application of
Polo-like kinase inhibitors. Through Cell Counting Kit-8 experiment and flow cytometry, it was found that PLK1 inhibi-
tors GW843682X or BI2536 combinate with PI3K inhibitor 3-MA significantly enhance the proliferation inhibition of
nasopharyngeal carcinoma cells and induce more nasopharyngeal carcinoma cell death. Based on the detection results

of cell cycle and apoptotic proteins, it is believed that 3-MA enhances the killing ability of Polo-like kinase inhibitors on
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nasopharyngeal carcinoma cells by promoting the activation of CDK1/Cyclin B1 complex. In conclusion, 3-MA can be

used as a sensitizer for PLK1 inhibitory drugs to enhance its inhibitory effect on nasopharyngeal carcinoma cells. This

study also provides theoretical references for clinical applications and basic research on related drugs.
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A,B: 5-8F and 6-10B cells were treated with PLK1 inhibitor, 3-MA or PLK1 inhibitor combined with 3-MA, and the cell proliferation was detected by
CCK-8 assay at 48 h. *P<0.05, **P<0.01, representatives were statistically significant compared to the PLK1 inhibitor alone treatment group at 48 h.
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Fig.1 3-MA enhances the proliferation inhibition of nasopharyngeal carcinoma cells by PLK1 inhibitor
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BUPLK L7 53-MARE & AL #E5-8F . 6-10BAHAR16 h, 340 4 WM AR LB A U3 . *P<0.05, **P<0.01,
A,B: 5-8F and 6-10B cells were treated with PLK1 inhibitor, 3-MA or PLK1 inhibitor combined with 3-MA for 16 h, and the rounding of cells was
detected by light microscope. C,D: the 5-8F and 6-10B cells were treated with PLK 1 inhibitor, 3-MA or PLK1 inhibitor combined with 3-MA for 16 h,
and the changes of nuclear morphology were detected by live cell staining. *P<0.05, **P<0.01.
E2 3-MA{RFHPLK1IHIHIFE SRR = AR SF R
Fig.2 3-MA increases PLK1 inhibitor-induced morphological changes in nasopharyngeal carcinoma cells
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A B: FIPLKIM#IF. 3-MABPLK 17 53-MABE A AL FE5-8F . 6-10B4HE24 h, Ji =40 ML SO 41 il A LA 15t . *P<0.05, **P<0.01,
A,B: 5-8F and 6-10B cells were treated with PLK1 inhibitor, 3-MA or PLK1 inhibitor combined with 3-MA for 24 h, and the cell cycle changes were
detected by flow cytometry. *P<0.05, **P<0.01.
[E3 PLK1IHIE S 5087 2400 B HAFE S 7E G/ MEA
Fig.3 PLK1 inhibitor induces cycle arrest in Go/M phase of nasopharyngeal carcinoma cells
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Fig.4 3-MA increases PLK1 inhibitor-induced apoptosis in nasopharyngeal carcinoma cells
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Fig.5 Combination of a PLK1 inhibitor with 3-MA reduces the expression of CDK1 inhibitory phosphorylation sites
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Fig.6 3-MA enhances activation of CDK1 kinase during G,/M arrest in nasopharyngeal carcinoma cells

5 PLK 14157 (GW843682X 5k BI2536) 3L [F] 4b # 41,
) CDK 1 i & A7 5 Thr14 A0 Tyr1 51 25k 5 2 /b |
Thr161 #2528 W) 2 2 19 i (Bl 6 AFTE6B), $27~3-MA
5 PLK 1404771 (GW843682X B, BI2536) 3 7] b F £H
CDK 15 (419355 o
2.7 CDKUHESRYEHFESHEMAMRATES
B35S

LT FAMCL- 12 CDK 1 [{ B 2%, CDK1
BERR L MCL- 1 it Niz R Is R it
FHE MR A 24 h. 48 hith, #HE T GW843682X(2
umol/L). BI2536(100 nmol/L)H¥. A4t Fi2H | 3-MA(4

mmol/L)5 GW843682X(2 umol/L). BI2536(100
nmol/L) A b B 20 (1) Pt T 8 I MCL-1 3R 1A 7K
VR E R, T2 H Cleaved-PARP & 3 &= (K
TARTETB), $&753-MA 5 PLK 1411755l /# CDK 1/
Cyclin B1-MCLI1-PARPY T 15 5 Fli #2 BT IS -

3 it

BT 11 B T AR e i LR A, e A0
BRI 565 T 15%~30%2 K25 R 4 K Bl b
T, ke 2 M B R R F 2 L U T, SR 4
VIT AR IR, TR RSO A k. T



L IR A5 3-MLA Y o Sk A 95 200 60 6T Pol o IR 0 1) 77 AU 1 IR LA 1F 7

2285

FERER 2 S0k W B B MR e ¥ 9T 7 R I — P T ik
12, JIMETT 25 B B3 IR FH RT 2 s 0 1 5 R e A
HNAEERE, LRaE RGBT IO B REIEH
NI 5 R B RTINS AR

PLK LIl 7712 — Fh 4 i & BASR 2454, MR T4
WEERZY S E AT 4G, FFEER T4
i 350 £4) PLK 1403581 0 B A FH S /0N EOG e 0 25 4
JITRERTIOIRTS o« AHIT FEAH O SR 12 5 PLK 141771
GW843682X . BI2536F @ AH A 7T, 7E Ik HA ] < IH
XA PLK 157 55 0 83 771 & 1 3-MAA 3 FH I
R 5 T S P e 2 YL 1% 38 A1 ) R R A5 R
FSr WA 5% ) BRI T2 8 1 1) 3R0A K B 3-MA 5 PLK
FPIFEC A AT CDK I HE B0 , 35148 hiy PLK 14
1l 70075 5 11 S R 40 B AE T8 . CDK1/Cyclin Bl
HEYREEN G/MBIAT T, BER LRSS

(A) -~ ~ ~ =
N N § N
S S Q9 S o g J
IS § S § ¥y § S
T 3L ES T TISDES
o § 5 oY EY o § 5§ OYES
5 s £58sE 5 S s§55s8
& S §Xs3S & S §FSIF
%) < o8I v [l & RS
R NN R NN
8585  £8 58555
IR S o G S
$E§FTe58T £65§ 763587
| GAPDH
- - - - MCL-1
—oawes—— PARP
o~ - — Cleaved-PARP
24 h 48 h
5-8F
24 h X

NC
GW843682X (2 pmol/L)
BI2536 (100 nmol/L)
3-MA (4 mmol/L)

GW843682X (2 pmol/L)
-3-MA (4 mmol/L)

0.5 BI2536 (100 nmol/L)
-3-MA (4 mmol/L)

]
poonl

Fold-change from control

MCL-1 Cleaved PARP/PARP

48 h N
—
20 ——
15 B - NC
10 = - == GWS843682X (2 pmol/L)
5 x e == BI2536 (100 nmol/L)
=3 3-MA (4 mmol/L)

GW843682X (2 mol/L)
E= 3_MA (4 mmol/L)

BI2536 (100 nmol/L)
-3-MA (4 mmol/L)

Fold-change from control
o

MCL-1 Cleaved PARP/PARP

WM B CDK 1 /Cyclin B1E &4 B0 H- 0%
T8 MCL-11] Ser64F1 Thr92437 14, 23 E3
2 Z 5 I 32 AW (anaphase-promoting complex,
APC/C)(Cdc20)/1 T IIMCL-1 [ g I a5 sh 4 727,
3-MARIIEC A s 1 PLK 301577 S 4 st T .

R A AR SO 9 45 B M 26 Sk, FRATT v R4
3-MA S T8 41 PLK 1390 ) 7580 A WF 7 8
B 7€ 7E CDK LIX AN GBI , CDK IR 2297 35 2
IR R B iR B TR . BRI £
BRI R ekt . B 202 Y CDKI
WEIR AL Vps34H) Thrl S 55 4 F ik NiZ HALBE A&
1, SEPLAN Ao 2L HA ) B WA 28 HEW Vps34Dh R
(RN 5 CDK 1 [Al A7 £E — /M 1042 52 240 i i S 3
FUAR U S S, 3-MAJIH] Vps341]{# CDK 1
PERTA AR AT AN A R, fEg R

(B)

PARP
Cleaved-PARP

" ,.*_L.'—' NC
=
5 o m_ - GW843682X (2 pmol/L)

BI2536 (100 nmol/L)
3-MA (4 mmol/L)

GW843682X (2 pmol/L)
-3-MA (4 mmol/L)

BI2536 (100 nmol/L)
-3-MA (4 mmol/L)

*]

Fold-change from control
=3

=

MCL-1 Cleaved PARP/PARP

*

’5§i 48h -
@ B3 GWS43682X (2 pmol/L)

;21 = I I =3 BI2536 (100 nmol/L)

20 =3 3-MA (4 mmol/L)

ol e il Al = LRI

1.0 L a—
=

NC

BI2536 (100 nmol/L)
-3-MA (4 mmol/L)

Fold-change from control

4
n

0

MCL-1 Cleaved PARP/PARP

A. B: FHIPLKUM#HIF]. 3-MABSPLK 1477 5 3-MAE & AL 31 5-8F. 6-10B4If24 h. 48 h, Western bloth MIIMCL-1. PARP[1 & [ £k K F .

*P<0.05, **P<0.01, ***P<0.001, ns: LH I #2257

A,B: The 5-8F and 6-10B cells were treated with PLK1 inhibitor, 3-MA or PLK1 inhibitor combined with 3-MA for 24 h and 48 h, and the protein ex-
pression levels of MCL-1 and PARP were detected by Western blot. *P<0.05, **P<0.01, ***P<0.001, ns: no statistical difference.
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Fig.7 Activation of CDK1 kinase is accompanied by enhanced apoptotic signaling in nasopharyngeal carcinoma cells
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