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MiRNA-210 Promotes Proliferation of Ovarian Cancer
SKOV3 Cells by Up-regulating E2F3 via PI3/AKT Sig-

naling Pathway
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Abstract: [ Purpose ] To investigate the effect of miRNA-210 on proliferation of ovarian cancer
SKOV3 cells and its molecular mechanism. [Methods] The tumor tissue samples of 24 patients
with ovarian cancer were collected. QRT-PCR was used to detect the expression of miRNA-210 in
tumor tissues and adjacent tissues. Western blot was used to detect the expression of AKT,P-AKT
and E2F3 in tumor tissues and pericancerous tissues. Ovarian cancer SLOV3 cells were transfected
with recombinant miRNA-210 vector(miRNA-210 group) and blank plasmid(blank group),respec-
tively. The clone formation ability of untransfected SLOV3 cells (control group), miRNA-210 group
and blank group was detected by plate clone formation assay;the proliferation of three groups of
cells was detected by CCK-8. The SLOV3 cells of control group,miRNA group and blank group
were inoculated subcutaneously in nude mice and the tumorigenic ability was examined. [ Results |
The expression of miRNA-210 in tumor tissues was higher than that in adjacent tissues. The ex-
pression of P-AKT and E2F3 in tumor tissues was higher than that in adjacent tissues. The expres-
sion of miRNA-210 in SKOV3 cells of miRNA-210 group was significantly higher than that in the
control group and the blank group,but there was no difference between the control group and the
blank group. The CCK-8 test showed that the proliferation of SKOV3 cells in miRNA-210 group
was promoted. Plate clone formation assay showed that the cloning ability of SKOV3 cells was sig-
nificantly enhanced after transfected with miRNA-210. The tumorigenic ability of SKOV3 cells in
miRNA-210 group was significantly stronger than that of other two groups. Western blot analysis
showed that the expression of P-AKT and E2F3 in SKOV3 cells was increased after transfection of
miRNA-210,but the expression of E2F3 was reduced after treated with 1pumol/l. Wortmannin.
[ Conclusion ] MicroRNA-210 can promote the proliferation of ovarian cancer SKOV3 cells,which
is associated with the up-regulation of E2F3 via PI3/AKT signaling pathway.

Key words:miRNA-210;o0varian neoplasms ; SKOV3; PI3/AKT

YAg B H.2018-09-19; 15 B H 4 :2019-06-12
E€UE T4 R RTE (132102310145)
BEESE K ZFH, E-mail : feczhangxy@zzu.edu.cn

792 @ A 2019 F % 28 A% 10 8 China Cancer,2019,Vol.28,No.10



B SR L MR WL RO R 2 —, BET
RJE BB B ALY, RNA AR 1247
TEIF RA HEA Y FAEH™ . AR5 R /N )
T RNAmiRNA)Z: 5 1 5 [K 4% 5 5l 5 5% 5 R 4%, 7
g & AE ML PR B AR, X — R IATIF T M
IS A 408 5 MiRNA 38 35 5 4 mRNA Ff 28 i 2
BC T 5 L X FE mRINA () B . 400 ) i 3% Ak L Bk
A5 ZMERE, WA, 20 5E A
T2 AEFH, DL R R AL AR R [A] miRNA & %
A 9 B DR T s i R 1 A R At 288 7R i —
P B9 miRNA 19 Rk A LR BR 10 8 07, AR
R UL 8 Ao A 0 B B9 2 21 P miRNA-210 1Y 3% 3k 1
O, 7~ H 5 00 L9 A 1 06 & R IR A1 52 56 K 3
PR IR K F9H miRNA-210 B % 38 A R e
BEYe N\ B S AN Z SKOV3 ik 4 i bk , 1
7% miRNA-210 XF SKOV3 21 iy 34 58 VE F i 52 i B H:
ABERY 2> T-HLHD, 9 miRNA-210 15 Jiifs PR 09 55 14
I7 SRR

1 #AMEFE

1.1 BEXRE

AWM 5T I A AR B 2017 4F 12 A = 2018 4F
4 JWE Y 24 9159 $ 98 858 A BE ¥R & T
MIVEYT, A OP S 5 Y 26 i LG 30 BHE2 W IE
SC L SEE T H A R R e JT A B
A A3, WF 5T 3K B Be AR B 22 B S Ik Uf
1.2 # #

SKOV3 2 L0 [ ARk B - v 20 i 12 | 3o 33k 4%
& miRNA-210 i B gl it & e il &
SDS i) & 20 I R i v 45 2R Al R
RIAY AR E, 8 E S A 2 R A
YA BRA A, B DMEM 3535 58 L 9Uia 2k s |
[ A I B A W 22 B 6 B HyClone, 8% R IR
AW A% Z KPR AL TEHR RARAF,
PGDH ,PGE2 Twist JU{& I H 92 [E Abcam, ECL k2%
K & H € [E Advansta, o T H0IE A P E
Abcam , Trans-well /NZE T B BT,
1.3 /7 %
1.3.1 QRT-PCR

AR R A SO RS O B S AT R A
Foe BE7 b U B A5 1 20 BRI AT B RNA $ B 306 4 S T

b @A 2019 & % 28 A% 10 #  China Cancer,2019,Vol.28 No.10

PCR, M 1pug RNA [ 5% 1 ¢DNA, ¥ 11 microRNA-
210 Fl B-actin L Fi#5149 , PCR 1 ¥ 4514 . 95°C 30s
FiAEYE  95°C 5s,60°C 30s 3 40 NEFR
1.3.2 i &k #4K miRNA-210 %5 3% SKOV3 % e

SKOV3 40l 55 3% F & 10%FBS Fl 1% 55 % &
() 7= 5% DMEM X5 320, & F 37°C/5% CO, 3537
AN AR LAt 3 e R R 6 FLAR B AL
AN 55 FE N 4x10° 4>, 24h 5 (L& 1E 25 60%) miR-
NA-210 4 2% /& Al miRNA-NC 25 J5R #5238 7 £ 45
VEUEW AT 56 gy, B L% G417 Lipfevtamine 2000
Sul, TR 2.5ug, #% 4 24h 5 QRT-PCR 45 1] miR-
NA-210 FiBRAR
133 FHREEH M ER

XoF AR K A0 M TR B AL 1,300 4
YA L/2ml/6 FLAR ,3TCIFAREEFE 15d, W il T~ UL
v RETE BB, 4 b S e s TR I T
1.3.4 Western blot

4 g 11 L 1x10° /> 4 i /ml B 48 i 5 Fh 2] 6
FLAR 3% 3 AR AL, A EE G 6 FLAR , 3R 1
17 s PBS VG Ut Tmin J5 002 A 25 1 R0 1) 551 1) 224 ik
FEWCHT A0 AT, 5 R vk - 24 #% |, 30min Ji5 FH 40 A )
BT TR 2 1.5ml R P, m B LI
BRI D A, BB E MR SR AR TR,
B 5 R AT 0 B LA R AL AR B0 B B B
HAEH, EAERTEBE N DR, #oKE
Smin, # i T % T -80°CLR 17 . SDS-PACE Hiik 5
A7 2 BEEHRAE | A SR Dy i GG 1 4 7 320 47 3 141, PB-
STV UE, 38y 45 IF 43 B AAHR Bo ik, #°h 1:
1000 7 B, 2T E 1h J5 4CH®, wKHREFR
&, N P IR E 90min, PBS [ & Mk, ARG
I ECL &6, fhai &GOk 40 1R
1.3.5 #RR AT #1784 A

4 FHEERR B, 0 BRZH A A A SRR 45 6
HBEWLT4,7d J5, X804 K SKOV3 miRNA-
NC-SKOV3 .miRNA-210-SKOV3 4l Jitl F Jik 25 11 il 7
WAL, THE, JA R R O B R AR EL 5100 4/
200pl, IR AI7E L1M7 DMEM 15329, 70 9 #EFh 2 =
HBBRE T, 7d FERR R T B0E , 25 5k 3d H
TEdR = RO 1 R B AR K A2 (a) FIEE AR (b)), I 1T 0
R AR (V) =ab¥2 , I Mg A il 2. i RLSE 50
G R RS Sh AR R, IF & SL 8 3h )
T2 B ot

)

*




14 Zit=4eE

K SPSS 17.0 3k A7 B ds b 3, 3% 2170
DLSEebnifE 22 " R R FHBCXNT ¢ Kty s BEAS ¢ A6
BN R 220047, Ll P<O.0S HERAGHE X,

2 &5

R

40

21 NMEEERERMEALAMESAHR
210,P-AKT #0 E2F3 Rk #7
QRT-PCR 45 % fil 7 O 5295 185 g 4 21 miR-
NA-210 35 W] i T8 5% 1 21 (1=4.391, P=0.002) .
Western blot ¥l 4% 5 i 7% PI3/AKT {5 53 [ 34005
b 8 P-AKT 76 e 41 21 36 38 WA 1 & T 9 55 41
21 (F=128.7,P<0.001) ; [fl K E2F3 ik B W & T 9
5 41 (F=94.09, P<0.001 ) (Figure 1),
2.2 QRT-PCR # il = 28 SKOV3 4 fff miRNA-210
QRT-PCR £ ] &5 £ & /8% miRNA-210-SKOV3
4B h miRNA-210 2 3K K - B f & 7 X B8 41 Fn 2
141 (F=43.930, P<0.001) , 1fii 55 {1 41 Fit xf BE 41 = [

i miRNA-

Jo 25 5 (F=0.377,P=0.697) (Figure 2)
2.3 CCK-8 #&ill = /A 4 B s sE 68 11 5 4

CCK-8 S5 25 3 i 7k miRNA-210 33K J5 41 fg
HABH e 71 B ok T B A ZS 4l (F=123.870, P<
0.001) , 1117 %5 F 4 F XS B 20 22 8] T 2% 5 (F=0.873, P=
0.097)(Figure 3),
24 MiRNA-210 EFRiEFEXF SKOV3 4 A F 15 52 b&
R BE S %M

P MR FEREIE S B 45 R R, i 358 miRNA-
210 J5 SKOV3 4t Jifd 52 B ¥ Bl fig 71 W1 & 5 7 %of B 240
Fas A4 (F=371.2,P<0.001) , i 25 F 240 Fn s iR 4] 2
] JG 22 5 (F=0.333, P=0.729)(Figure 4),
2.5 MiRNA-NC-SKOV #1 miRNA-210-SKOV3 28 il
BBRE TRIER 15T

R far e A A 25 AL R miRNA-210 2 3%
ik 5 SKOV3 20 Ml #8 BRLE2 T B 68 0 W] ok 725 1
4 (1=11.38, P=0.003 ) (Figure 5),
2.6 MiRNA-210 # SKOV3 40 ff1 i3 & i& |& *¢ P-
AKT. E2F3 RiE 5 #7

Western blot 4% 3 . 75 78 SKOV3 41 fifg i 3% ik

w A

NS}

P-AKT  s——

(=]

MiRNA-210 expression

Tumor tissues Adjacent tissues Actin

Note : T : tumor tissues; A :adjacent tissues

P<0.01

[

CCK-8 cell proliferation

MiRNA-210 expression

Figure 2 Expression of miRNA-210 in three groups
of SKOV3 cells

T A
501 ..
L 3 Tumor tissues
40 == BB A djacent tissues
230
=
— é) 20 F
] §
0 r ¥ -
E2F3

Figure 1 MiRNA-210,P-AKT and E2F3 expressed in tumor tissues and adjacent tissues

P-AKT Actin

1.0

-e-SKOV3
sk -& MiRNA-NC-SKOV3

’ == MiRNA-210-SKOV3
0.6}
04}
02F

1 1 1 1 1 ]
0 6 12 18 24 30 36 42

Time(h)

Figure 3 CCK-8 detection of proliferation of
three groups of SKOV3 cells

794

% @ A7 2019 % % 28 A% 10 #  China Cancer,2019,Vol.28 No.10



*a e

~ o 4 l - . 80
e , o ’ | P<0.01 :
* A ¥ . = 60
\ fl. ST
. ‘e ° 1 » ° z40f 2005
. .1' ) e o g
. : L R N5 5
s ., LA - 7 = 20
et
. 0
SKOV3 MiRNA-NC-SKOV3 MiRNA-210-SKOV3 @\1% \@\13 OV
S B“Q‘D N \0%
W e

Figure 4 Effect of miRNA-210 up-regulation on the ability of SKOV3 cell clone formation

S— E’tt f
mmw3(§¢( '

Figure 5 Effect of up-regulation of miRNA-210 on subcutaneous tumorigenic ability of SKOV3 cells
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