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[ E] B Hirds 2 RmE A 20 (CDC20) X 75 A B (EC) 20 14 5 F0 40 i 5 51 1Y
S, OF B AR RLE . FEE: SERFPE % E B PCR (RT-qPCR) Al Western blotting 2 46 M A 72
P JIE S T-HESC 48 i Al A EC 4 i (KLE. RL95-2, ZJB-ENC1 M ECC-14Hfff) 1 CDC20 mRNA
KA RIBAKT, HEPERLIS-2HH TG 288 . 4% CDC20 shRNA T4 1% 9 # 4% Y+ & R1L95-2 41 g
L X ERA . sh-NC A (e B P 180K 75 ) . sh-CDC20 20 (&4 CDC20 shRNA 14 18 5
). sh-NC+SMO04690 41 (B B VXt B 525, A 64 nmol- L~ Wnt/B-% ¥ 2K [ {5 51 4 10 1
# SM04690 + i 48 h) #il sh-CDC20+SM04690 20 (& %« CDC20 shRNA + #t 18 %5 % /5 , A
64 nmol-L ' SM04690 48 h) ., RT-qPCR %l Western blotting ¥ 46 I A [5] 48 g H CDC20 mRNA Fl
FEAFIKKF, CCK-8 A6 I 45 21 40 MO 34 5 35 P, Brd U 34600 4% 41 40 i b Brd U BHPE 4R & 20 %,
A0 A A I 4% 2 G,/ M BIAN M T 4 R, Western blotting 325 K6 0 45 41 40 i v R-7E K 8 1 . c-Myc #l
ARSI R DI E A RLKF. 4R 5 T-HESCUIfEhE, KLE. RL95-2, ZIB-ENC1 M ECC-14f
itiH CDC20 mRNA FIEE [ £ B K EH I B T8 (P<<0.05), Hifp RLY5S-2 414 CDC20 mRNA Fil i
H 2 A K i . 5 sh-NCHLH &, sh-CDC20 41 1 sh-NC+ SMO04690 £H 41 g 18 i 7% 4 F1 Brd U BH 1 41
ML E 3R B AL (P<<0.05), G,/M A4 E 43 % B JH& (P<<0.05), 4iffirf g-EAE . -Myc
A R D1 & A £k K R (P<<0.05), 5 sh-CDC2041 b, sh-CDC20-+SM04690 41 4
Jif 8 58 35 R AN Brd U BE A 410 1 230 R W BRI (P<<0.05), G,/M W40 & 43 % W w7k e (P<<0.05),
M B-ZE R . c-Myc A0 E R D1 B R B KB FEMR (P<<0.05). Z5i: ECHiMh
CDC20 2@ # ik, YLE CDC20 n] G i M 4% Wnt/B-% 3R A 5 5% $iF 5 RLIS-2 411l G,/M I [H
T, A0S 2 e
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Effect of silencing CDC20 on proliferation and cell cycle of
endometrial cancer cells by inhibiting Wnt/3-catenin
signaling pathway
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ABSTRACT Objective: To discuss the effect of cell division cycle protein 20 (CDC20) on the proliferation
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and cell cycle of endometrial carcinoma (EC) cells, and to clarify its mechanism. Methods: Real-time
fluorescence quantitative PCR (RT-qPCR) and Western blotting methods were used to detect the
expression levels of CDC20 mRNA and protein in human endometrial stromal T-HESC cell and EC cells
(KLE, RIL95-2, ZJB-ENC1, and ECC-1 cells). The RI.95-2 cells were selected for the subsequent
experiments. CDC20 shRNA interference lentivirus was transfected into the RLL95-2 cells and the cells
were divided into control group, sh-NC group (infected with negative control lentivirus), sh-CDC20 group
(infected with CDC20 shRNA interference lentivirus) , sh-NC+SM04690 group (infected with negative
control lentivirus followed by treatment with 64 nmol-L ' Wnt/B -catenin signaling pathway inhibitor
SMO04690 for 48 h), and sh-CDC20-+SMO04690 group (infected with CDC20 shRNA interference lentivirus
followed by treatment with 64 nmol-L ' SM04690 for 48 h). RT-qPCR and Western blotting methods
were used to detect the expression levels of CDC20 mRNA and proteins in the cells in various groups;
CCK-8 method was used to detect the proliferation activities of the RLL95-2 cells in various groups; BrdU
assay was used to detect the percentages of BrdU positive cells in various groups; flow cytometry was used
to detect the percentages of the cells at G,/M stage in various groups; Western blotting method was used
to detect the expression levels of B-catenin, oncogene c-Myc, and cyclin D1 proteins in the cells in various
groups. Results: Compared with T-HESC cells, the expression levels of CDC20 mRNA and protein in the
KLE, RL95-2, ZJB-ENCI1, and ECC-1 cells were significantly increased (P<Z0.05) , and the highest
expression levels of CDC20 mRNA and protein were observed in RLL95-2 cells. Compared with sh-NC
group , the proliferation activities and percentages of the BrdU positive cells in sh-CDC20 group and
sh-NC+SM04690 group were significantly decreased (P<C0.05) , the percentages of the cells at G,/M
phase were significantly increased (P<C0.05), and the expression levels of B-catenin, c¢-Myc, and cyclin
D1 proteins were significantly decreased (P<<0.05). Compared with sh-CDC20 group, the proliferation
activity and percentage of BrdU positive cells in sh-CDC20+SMO04690 group were significantly decreased
(P<C0.05), the percentage of the cells at G,/M phase was significantly increased (P<C0.05), and the
expression levels of B-catenin, c-Myc, and cyclin D1 proteins in the cells were significantly decreased (P<C
0.05). Conclusion: CDC20 is highly expressed in the EC cells. Silencing CDC20 may inhibit the cell
proliferation by inducing G,/M phase arrest in the RL95-2 cells through the regulation of Wnt/ -catenin
signal transduction.

KEYWODS Endometrial cancer; Cell division cycle protein 20; Cell cycle; Cell proliferation;
Wnt/B-catenin signaling pathway
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A (rp [ P 2Rl 2 B 5 il P 2 9F 5 T 400 i 5 O v
L), NECHIM RLIS-2 #1 ZIJB-ENC1 41 fifg (1 [
BT 1% 5 ) OR O A ) . RPMII-1640 15 57 3
I % R Eagle B 9% 5/F12 & R & W
(Dulbecco’s modified Eagle medium/nutrient mixture
F12, DMEM/F12) F1jG 4 1% (92 B Gibeo 2
Al ), Wnt/B-i% ¥ & H A5 5 8 B 10 6l 5] SM04690
(EEMCERAR]), ikl &M i oote i PCR
(real-time fluorescence quantitative PCR, RT-qPCR)
A& (HA TaKaRaA#]), CDC20 shRNA T4t
1 995 75 RN B 0T RIS oRG E ( BE R AR A A )
20 18 11 £k 7] & -8 (cell counting kit-8, CCK-8) .
T Bk B R (2-quinolinecarboxylic acid, BCA)
FH ¥ B I R 3 1) B TR SO 5 AL 2 &2 % (enhanced
chemiluminescence, ECL) ik#l& ( LiEH = K4
Y AR A RATRD), BrdUKMELH (65 %3 5 R
AR, 4 8 Wk 0 & (B BHOD 284k
PR A RAT), CDC20¥HiA . B-H & M HiAK .
c-Myc it | 4 E 91 28 D 1B AR FinH I 1 - 3- 5 1R
S B (glyceraldehyde-3-phosphate dehydrogenase,
GAPDH) #ifk (J£E Abcam 2~ #l) . 4] & i
(HABME AR, wAdM (EEBDA
A ), RT-qPCRAYL (EENHEMRGEAF), M
FrAY (£ Bio-TEK A ) .

1.2 mpeEh BRRaidiidea RAY
10% Jif 40 1l 3% B9 RPMI-1640 85 5% 5 1% 3% RL95-2,
ZIJB-ENC1 Ffl ECC-1 41 fd , >R & 10% Jf 4 i v
1) DEME/F12 K5 % 3L 55 5% T-HESC #1 KLE 41 Jif1
T 200 I OO B i Ak S B R 1~2 d, SR B I Ak R E
TTAARER 35 o WO X B A K WA RLOS-2 40 i, 9
H R BT A T 24 LA MBS SR AR P, ALY
S5X 104, FRaiMid: K E2990% ml & R, 4
JEL A0 i 5% 9% 6 W R 5 5 mg e LR B 1 S £ B
FREL, e MRUR YL B BCR 50 I A B X R o B ol
CDC20 shRNA T4 185k 8 . g 48 h)m, Ik
E£90M, R RT-qPCR % Fil Western blotting % ¥
I 4% Fh 40 g b CDC20 mRNA 18 [ 5 26 ik K F .
H RLYS-2 40 i 43 X B4 . sh-NC 4l (B4 B ok
X R ) . sh-CDC20 41 (J&# CDC20 shRNA
TG ) . sh-NC+SMO04690 41 (JE& G BH 7 %F
WBME 5, A 64 nmol- L' Wnt/B-1 3 & F {5
S % 3 SM04690 - Fi 48 h' ) Al sh-
CDC20+SM04690 4 (Jg&4 CDC20 shRNA ¥ 1&

WEEET . A 64 nmol-L ' SM04690 T #i48 h) .
1.3 RT-qPCR # # # EC 8 6 CDC20 mRNA
RARFE O WCEMM, S A TRIzol it 57 $2 B 41 g
TR RNA, e IR 5 5 5670 & 3t B 15 20 3R 6 K
¢cDNA, RH RT-qPCRIXH & 174 8 ) b o K
RS 95 CHIZEME 5 min, 95 CZA8HE 15s, 60 °C
Bk30s, 72°CHEM30s (LA0ONEH) . 519 F
5. CDC20 E#F51 9 5-GACCACTCCTAGCAA
ACCTGG-3", CDC20 F it 51 ¥ 5-GGGCGTCT
GGCTGTTTTCA-3'; GAPDH Fi##51%: 5-TG
ACTTCAACAGCGACACCCA-3', GAPDH T %
514 5-CACCCTGTTGCTGTAGCCAAA-3, L
GAPDH BN ZE I, R 2 kI8 H RN
FiLKF,
1.4 CCK-8 s # @ % 48 RLI5-2 40 Jo ¥ 74 7& &
OB K e I i RLOS-2 40 i, 450 T 96 1L
IR, LA 3X 10N, HAIRE 3
fL, 20 B W BE J5 43 ) K5 R 24 A8 RN 72 ho BEAL AN
A 10 pL CCK-8 A, #kLLdi3% 2 he bR LALK:
450 nm P RAAROEE (A) 5, PLA (450) (A3
71N 230 6 184 B 1
1.5 BrdU # # # & 28 RL95-2 28 #& F BrdU fa
mAeH 5% O EAE KIS B RLIS-2 4 il
PER T B G SR B 24 FLAn B AR,
L 2x104 9, FAREIES, SAbR.
LI Brd U 6 40 i 35 Sl FL TR, gk SlBE 5% 24 h,
oA 4% 2 B W OEE [ E 30 min, A 0.2%
Triton X-100 &40 10 min, fiIA 3% BSA % iR
1h, A BrdU—$t (1:200), 4CHHFIIMK, Bk
Ji, MAZPUEREEHEE Lhe A 1g L "4, 6-
TUREE-2- R Y, RGEEE I E 10 min,
PERE ARG 3R, 2800 W ACBE T W58 41 i L £ 1 DL
T8 BrdU FH M40 A 43 2%, DA BrdU #5321 B 1
20 A o 5 40 KR E 4 R 3R A0 i Brd U BH 1 40
A%
1.6 AKX RER & 24EG,/MH RLIS5-2 4 e
B E BB K Y S 0 RLOS-2 40 L, 4%
Filv T 6 L AN B s TR AR P, B AL 2 2X10° A i i
R R 3B AL, AL FE . 800 r-min B0 5 min,
WML LTE, AT 75% LB, 4 CREERK .
A 100 pL B W IR EE A5R, 37 CIFHE 30 min,
JA 500 pL BA DY BE W, IR EEDGIE R 30 min,
Uit =X 4 B AR AR I 4% 20 G/ M 3 R1L95-2 40 il 75 0% .
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1.7 Western blotting % # @ & 48 EC @ & ¥
CDC20.B-# %R E & c-Myc @ AR EDIEZH
FARRKE AR, ARG e E T E T R 2%
PR AR AN M, RIEE A, BCALEAE &,
T T TR - SR D T B R R LUK A B, B
BHEAREEERM M OEEE L, 5% BIE U
FEA 2 he A CDC20 (1 :2000), B-if
BEM (1:5000), c-Myce (1:1000) . 401 )& i
Z D1 (1:200) FIGAPDH (1:2500) Hifk, =&
BEHE 2he IMAZHL, FRMEF 1h, MABEECL
b2z R OGIKR, #EOt. SR Bio-Rad B & 41t 5
HMEARAKT, BMEARBKEF=HMEN
S K A /GAPDH 454 JK A .

1.8 %% 54 KA SPSS 22. 048 i i k47
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Expression level of
CDC2O mRNA

Q&%C ‘&\jo 95’)’ $C\ CQ\
1/

A

m ﬂ ﬂ ﬂ CDC20 | W .... 55 000

GAPDH ..... 36 000

Giit Mo £ A4 b CDC20 mRNA 3 ik 7k
L ARG E M, AR BrdU BHME 40 4R
AN T 240 6 S 4 B 4%, T CDC20 . B-3% 3
M. c-Myc Fl 40 M 5 1 3R D18 1 Rk KF B 5F
HIERMN M, DaotsFEm, L4 REEA 5
SRR 27 225301, AL TE)RE AR X5 500 R HE AR T
LSD-2K: 5. DL P<<0.05 W Z R A GIT¥%E X,

2 & B

2.1 BFmp P CDC20 mRNA fe & &g R 2 KP
5 T-HESC4iffi b4, KLE, RL95-2, ZIB-ENC1
A ECC-1 403 vh CDC20 mRNA F178E [ 2 5 7K
W W FF /o (P<<0.05), WL 1. RL95-2 41 f
CDC20 mRNA Fl 8 H % 35 K P 8 H Al EC 40 M 5
R RLOS-2 40 MIAE A Ja 2L S g iF 5 X 42 .

“ﬁmﬂmﬂ

\)&%C \L\’@ QS’L $Q\ CC\
’L

—
ul

Expression level of
CDC20 proteln

C

Lane 1: T-HESC cells; Lane 2: KLE cells; Lane 3: RLL95-2 cells; Lane 4: ZIB-ENC1 cells; Lane 5: ECC1 cells. "P<C0.05 vs T-HESC

cells.

Bl ZF41HH CDC20 mRNA RFEKE(A), CDC20EARZHIKE (B)MEKE(C)

Fig. 1
CDC20 protein in different kinds of cells

2.2 A RLY5-2% ¥ CDC20 mRNA fo & & &
FARPE HXHA L, sh-NC 44048 1 CDC20
mRNA fE FH KRB KFEFTHGITFE L (P>
0.05), sh-CDC20 414 i f* CDC20 mRNA Fl & [
FIKKF I B EE (P<<0.05), F W CDC20 Lk
FR M RLOS-2 40y il o o LA 2.

2.3 &% RLY95-2 %m ff 3% 75 7& 7 . BrdU Fa & m b
BakG/MB@Ea sk SXHEAHLE,
sh-NC 41 RL95-2 40 fg 3% 78 35 ¥ . Brd U FHYE4H A A
GrEMG/MMBMMEATRETLTW R ZER (P>
0.05); Hsh-NCA tb#, sh-CDC20 4 R1.95-2 4fl
Jif 354 B 4 N Brd U BH A 200 i E7 43 S B R B AIE (P<<
0.05), G,/M W40l & 432 W] W FH & (P<<0.05).

LI 3,

Histogram (A) of expressions of CDC20 mRNA,

electrophoregram (B) and histogram (C) of expressions of

2.4 HMRLI5-2#M ¥ B-£ K& @ .c-Myc = 48 #b
RAEEDIZaOREKFE SXMAE, sh-NCH
RL95-2 4 ffg th B-3% PR 8K 11 . c-Myc Fi 40 Jif i 91 %=
DIFEHRKBEKFEFERERIT¥EX (P>0.05),
5 sh-NC 4 I #¢, sh-CDC20 2 4 i b B-1E R
c-Myec F1 40 Mg J8 ) & D1 % 1 % 35 K F 1] & B %
(P<<0.05). WKl4.

2.5 SMO04690 45 /8 J& & 42 RL95-2 40 Jit, 3 5l 7% b |
BrdUMa k@ d &G/ MA@ esrE 5
sh-NC 4 Fb#, sh-CDC204 & sh-NC+SM04690 41
21 i 38 FE TG PR RN Brd U BH M 40 0 43 R B I R IR
(P<<0.05), G,/MBI4iEE 4R 8 HAm (P<
0.05), 4 B-HE I EH H . c-Myc M40 i J& 3 R
DI & [ £ B KF W B KM (P<0.05. 5
sh-CDC20 41 It %, sh-CDC20+SM04690 £ 41 ji
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Lane 1: Control group; Lane 2: Sh-NC group; Lane 3: Sh-CDC20 group. "P<0.05 ws control group.
B2 A4 RLIS-240/fH CDC20 mRNA FKAH AR (A).CDC20FHFX kA (B)ME KA (C)
Fig. 2 Histogram (A) of expressions of CDC20 mRNA, and electrophoregram (B) and histogram (C) of expressions
of CDCZ20 protein in RL95-2 cells in various groups

Lsr -~ Control DA4O- —_ — m,?4o-
-# Sh-NC =3 = & _>'k_
} 5 S 301 S =301
_ 1oL ™ sh-cpc2o 2= <3
2 o 52
NS « & o 20 g 20
< se s
0.5} g2 * 35 = T
°Z 10f == 20 10F
o 2 -
o A ~ 8
% 24 48 72 0 0
N C 0 o C N
&° N C o b C
Time(t/h) e o %WCO S %ch
A B C

"P<C0.05 vs control group.
B3 4 RLIS-2 4 fuIM A IE H (A) BrdU FHEE41 A 43R (B) Al G/ MBI E 23 % (C)
Fig. 3 Proliferation activities (A ), percentages of BrdU positive cells (B), and percentages of cells at G,/M phase

of RL95-2 cells in various groups

[ Control
! 2 3 Mr 0.8 EH Sh-NC
B Sh-CDC20
B-catenin | MR S | 02 000 _
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c-Mye 57000 gE N
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S« X
a, (=]
Cyclin DI M R S | 5. 000 & 02f *

GAPDH - 36 000 B-catenin ¢-Myc  Cyclin D1

A B

Lane 1: Control group; Lane 2: Sh-NC group; Lane 3: Sh-CDC20 group. "P<C0.05 vs control group.
B4 £ RLS-2HMEH B-EFREH c-Myc MAMEHR D12 [ R KAk E (A) M EKE (B)
Fig. 4 Electrophoregram(A) and histogram(B) of expressions of $-catenin, c¢-Myc, and Cyclin D1 proteins in RL95-2

cells in various groups
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0.05), G,/M M4 E 4% B 8 Jh & (P<<0.05), 1 i 0 30 2 D 4 S5 2 88 i S 5 o 30
L B- IR . o-Myc M4 A Z D1 &E A BRI 2, T Y A N g (1 e [
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[S\\4 COO [\ QOC (g COC
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"P<<0.05 ws sh-NC group;

2P<20.05 vs sh-CDC20 group.

B5 SMO04690 1 A Ji 4 4 RL95-2 4 M 5% 4 (A) \Brd U PR 41 A 43 3 (B) 1 G,/ M B 40 & 43 =&
Fig. 5 Proliferation activities (A), percentages of BrdU positive cells (B) and percentages of RL95-2 cells at G,/M

phase in various groups after treated with SM 04690

1 2 3 4
B-catenin .. -— -
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92 000
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Il Sh-CDC20

E @ Sh-CDC20+SM04690
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3 S «
2305} X %
= * *
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B-catenin c-Myc Cyclin D1
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Lane 1: Sh-NC group; Lane 2: Sh-NC+SM04690 group; Lane 3: Sh-CDC20 group; Lane 4: Sh-CDC20-+SM04690 group. "P<<0.05 vs

sh-NC group; “P<C0.05 vs sh-CDC20 group.

El6 SMO046904EF)E &4l RLI5-2 40 B-EFAEH co-Myc MM E D1 B AR B HIKE (A) M ELE (B)
Fig. 6 Electrophoregram (A) and histogram(B) of expressions of B-catenin, c-Myc, and Cyclin D1 proteins in RL95-2

cells in various groups after treated with SM04690
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Bl RN AE, TRESEEC ™,
FgE 7 BoR . Wnt/R-E R S 5 I AE 45
57 20 A 15 G R 4 R SR B O v R B AR .
Wnt/B-3% 2 5 5 7% 2 ] R84k 4 G,/ M

B ' B-E R EE 2 Wnt/B-H H 8 A {5 5 H
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VL o YR 7 B 00 A N 4 i 4 AR R
SV K T S A R S BEL Y L AT DA sk T 9 4
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FEAMGSHS, o8 m S 80® 40 M08 58 05 YRR AR, 1k
S RBORAPE R 3 . R H CDC20 i 1 8 4% Wnt/B-i% 3
B OGS S5 A R B . AR
e ULBRCDC20 % 5, RL95-2 4 il h B-i% 3 3K
M. c-Myc FI40 i & 81 D18 7 335 7K F X B 5%
i, T Wnt/B-3% 2 8 (U 5 38 B 310 il 771) SM04690
A CDC20 T ¥4 % RL95-2 41 Jifd 184 5 (% 410 1 4
FH R G,/ M A 30 BE A AL, B R T ER
CDC20 % A 7] g %F R1L95-2 40 Jifl vh Wnt/B-1% 8 4 1
F R A AR

25 bR, CDC207E EC 400 & b & i # ik,
UUER CDC20 % R ] % 5 RL95-2 4 G, M 1 BH 7
T A0 A, AR ML AT RE S5 40 ) Wnt/B-i% 3
EAGRYHTA X, LTI CDC20 3 H fir & #
T ECYER . CDC20 I AT 8 5 M i6 97 EC 13T
s

ey
P AR 7S WA TE R 25 o 5%
EE TR

X BEF AT LR RIS CRE, EIRRIT SR
I BB ANE B B, R AR R S ST SR A, X
A B TT SR B LT T
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