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Abstract: With the method of fluorescence polarization (FP), we screened small molecule inhibitors for
PLK1 PBD to identify the lead compounds for antitumor drugs. FP led to the identification of a potent hit,
F083-0063, whose inhibition rate was (99.7 £0.4) % at 10 ug'mL™". The ICs, was calculated to be 1.90.1
umol-L™" using Graphpad Prism 5. The effect of the compound on cells' multiplication was measured by MTT
assay which showed that F083-0063 inhibited the proliferation of many tumor cell lines. Flow cytometry
analysis indicated that the F083-0063 promoted cell apoptosis and induced cell G,/M arrest. Migration abilities
of cells, evaluated using scratch test, increased significantly in the presence of F083-0063 with the migration rate
as low as (37.6+0.7) % at 20 umol-L™'.  Molecular linkage technique found F083-0063 had good affinity with
PLK1 PBD. The results of Western blotting showed that the expression of cyclin-dependent proteins was
increased after treatment with F083-0063. In summary, F083-0063 has an antitumor activity and is expected
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to be an antitumor lead compound targeting PLK1 PBD.

Key words: antitumor drug; fluorescence polarization method; PLK1 PBD inhibitor; serine/threonine

protein kinase; polo-like kinase inhibitor
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Figure 1 The structure of compound F083-0063
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Figure 2 F083-0063 inhibition curve for PLK1 PBD
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Figure 3 The inhibition ratio of F083-0063 for HeLa cells
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Figure 5 Quantitative analysis of massive apoptosis caused by compound F083-0063.
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Figure 4 F083-0063 induced G»/M phase arrest in HeLa cells
treated with 5, 10, 15 and 20 pmol-L™" for 12 h.
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Table 1 Cytotoxicity of F083-0063 to different cells

Cell Tissue type IC50/umol-L’l
HeLa Cervix cancer 5.8+0.6
PC3 Prostate cancer 62.9+0.9
HCT-116 Colon cancer 98.9+0.2
HT-29 Colon cancer 13.8+1.4
LO2 Liver cancer 23.4+0.2
Raw264.7 Mouse macrophage 39.2+0.2
HepG2 Liver cancer 9.9+ 1.1
MG-63 Bone cancer 81.8+0.7

Bl (6.2+£0.1) %3 INE] (37.1£0.4) %. MIKEIEF]
25 umol- L™ i, BTG NS (43.6+3.5) %.
FLHH U TR 4 A K A ) T R i, S0
TR P AR A
6 F083-0063 xf 40 HAtE X & B FRIERIF T
Western blotting #:J1 %, 5. 10 1 15 pmol-L™"
F083-0063 7t HeLa 4Hi i {£H] 16 h, PLK1.cyclin Bl
A1 PHH-3 Bt 75 250K FE I Iz i AR 8, X 5 F083-
0063 W LAG| & HeLa 40 At Go/M HIBE A 1) 45 Rkl —
#H (K 6).

1 2 3 4 5 6

PLKI | o .o 68 kDa

N
e - gL
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GAPDH aomn e, s, st 37 kD2

Figure 6 Analysis of the increase of PLKI, cyclin B1, PHH3
caused by F083-0063 using Western blotting assay. 1: Thymidine;
2: Nocodazole; 3: DMSO; 4: 5 umol~L71 F083-0063; 5: 10
pmol-L™" F083-0063; 6: 15 pmol-L ™' F083-0063
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(SR IE 0, RS 2R B A2 AN, A7 AE B AR
8.2 F083-0063 1£F A~ [EIBTE] %+ HeLa 4AREEF B0 52
M FO83-0063 7£ 20 umol-L™' fI/E FH ~, HeLa 4 i 78
AN Te] B ) R B0 H AN [ BRI R R A, 5% R ZH AR B
2GR A B 2, SR I — 1 R I A A s
(K 8B. D).
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PE L EJEAE P2 (American Cancer Society, ACS)
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Figure 7 Virtual docking of F083-0063 with PBD1 domain. A: 2D floor plan of the interaction of the protein and small molecule; B:
Interaction diagrams of the protein and small molecule; C: Spatial location schematic diagram of the protein and small molecule. The
carbonyl group on the benzene ring can form a strong hydrogen bond with His538, Lys540, TRP414 and form a superposition of z bonds
with TRP414, ASP416, ARG516 and ARG557. In addition, F083-0063 and PLK1 PBD also exist the non-covalent bond combination of

competition
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Figure 8 Effect of F083-0063 on migration ability of HeLa cells at different concentration (5, 15 and 20 umol-L™") (A, C)and different

time (12, 24, 36,48 h) (B, D). n=3, xs.
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'P<0.05, ""P<0.01 vs control
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