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Expression of microRNA -495 —3p in Ovarian Cancer and its Effect on Apoptosis and Proliferation of Ovarian Cancer Cells. Han Ting-
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Abstract Objective To observe the expression of miR —495 — 3p in ovarian cancer tissues and cell lines and to investigate the
effect of miR —495 —3p on the proliferation and apoptosis of ovarian cancer BGC823 cells. Methods The expression of miR -495 -3p
in 10 cases of ovarian cancer and adjacent tissues was detected by real — time quantitative polymerase chain reaction (qPCR). The expres-
sion of miR =495 —3p in four ovarian cancer cell lines( A2780,SKOV -3 ,HO -8910,0C3 ) and normal ovarian epithelial cells IOSE80
was also detected. miR —495 —3p or miR — NC was transfected into ovarian cancer cells with the lowest expression level of miR —495 —
3p. The expression of miR - 495 - 3p was detected by qPCR. Flow cytometry was used to detect the apoptotic rate. Cell counting kit
(CCK -8) and plate cloning experiments were performed to detect cell viability and proliferation. Bioinformatics software microrna. org
predicts the target gene of miR —495 —3p. The expression of miR —495 - 3p target gene was detected by qPCR and Western blot. The
targeting effect of miR —495 —3p on target gene nuclear factor protein ( NF90) was verified by luciferase reporter assay. Results The
relative expression level of miR —495 —3p in ovarian cancer tissues was significantly lower than that in adjacent tissues (P <0.01). The
expression of miR —495 —3p in ovarian cancer cell lines was significantly lower than that in normal ovarian epithelial cells (P <0.05),
and the expression in SKOV -3 cells was the lowest. Compared with miR — NC group, miR —495 —3p could significantly induce the ap-
optosis of SKOV =3 cells (P <0.01) and inhibit the activity and proliferation of SKOV =3 cells( P <0.01) , and the expression of NF90
was significantly down — regulated( P <0.01). miR -495 - 3p specifically binds to NF90 -3’ - UTR to reduce fluorescence( P <0.01).
Conclusion The expression of miR — 495 —3p in ovarian cancer tissues and cell lines was low, and up — regulating the expression of
miR -495 -3p could induce the apoptosis of ovarian cancer BGC — 803 cells and inhibit the proliferation of cells by interfering with the
expression of NFOO gene.

Key words MicroRNA -495 —3p; Ovarian cancer; Nuclear factor protein 90; Apoptosis; Proliferation

Y& BA7 471000 M I~ B Jas 5 BH o0 B2 Bt 4
WIRMEE  EF2E B T4 :1eyl19810104@ 163. com

- 162 -



BE2EBE T 2% 35

2019 4210 H 5548 % 4510

e B

O SE JE E w WBEMNRE Z —  RE D
S, SRR, H O R SR v R T A
miRNA 2 B 20 22 DME R K/ AE i 5 RNA,
T A R R DR Y B R R e R R R AR S
KPR HE PR R N R R AR . 2T kB
miR ~495 - 3p HA7 V9 AF HT, X 2 B o i 42 4 2
HIRBIER™ . AT S £ WA /N RNA - 495 -
3p 7E DN 5L 41 2UR 20 M AR 1 58, i — 2P o
e PR WSS miR — 495 - 3p X B 89 SKOV -3 4
LR T B Y 52 e S DAL .

M5 A%

L. S2 g 4 Rk 0 IBCEE 5 B2 e 2016 4 3 J] ~ 2016
11 7 & T ARUIBR B8 B 0P 50 4 R4 10 4] ; &8
G 31 ~69 % AR 46.87 £ 14.64 % | G Hi
TE IRGERE B 3 4, O B R R PR T 5 AR B [ B
P FHE B (FIGO ) 2000 4EFRifEdE AT 70 1. 1 31 4 ],
L6 Bl AR R AR E AL, R EHERR
BRAE 72 D o v B A I () e, BB O 590 it T
T LR 55 A (PR B kI % > Sem) bR A, it
HEBFEARF AR Z AT . HEK293 4fi g | A 5P
B I R (A2780 . SKOV =3 HO - 8910 ,0C3) Ml IE
HOP S R 20 L TOSESO Wy 1 o [ = 27 B} 2 e B it 12
2255 r, DMEM/F12 85375 RPMI 1640 5 33 5L 1
G4 1ML 8 B 22 B Gibeo 23 7] . RNA $2 HU 57 & #l
P E R & W B H A TaKaRa 23 6], J BT
%% Y 3 7| Lipofectamine 3000 ¥ [ 3% [H Invitrogen
/NT) . miR - 495 - 3p mimics #1 miR - NC g 5 |~
AR AR A, Mk R (BCA) HEH
RN & AR SR, —$0 B - Actin,
NF90 .p53 .p21 . Bel -2 Bax FIBfAR & 4 1L 9 B #r i
B — i B 3£ [E Cell Signaling Technology 73 7],
HesR Ak A ot (ECL) & i ia50) & 3 3k g 3 A i
LEMBH AR A A . pGL3 2GR A I R 52 H
% [# Promega /3 ] .

2.5 (1) M Bs 5% Je e g . 7E 37°C 5% CO, |
TN BT RS SR AR P, S 10% 6 4 g 1)
DMEM/F12 ¥ % 3L % # 5 3= A2780, SKOV - 3,
T0SES0 #1 HEK293 4 iy, {ifi I & 10% Ji& 4= 1f1 37 1
RPMI 1640 £33 3% #8532 HO — 8910 F1 OC3 41 Jity .
RO B K 4B LA 3 x 10° AN/ FLEEFR T 6 FLAR .
Pz BRG] A5, i Lipofectamine 3000 #% 4t 3
F G VAT . A 43O miR - NC 4] (5% % miR -
NC) il miR - 495 - 3p 41 (5 Y miR - 495 - 3p),

(2) 9L E 5 F A5 W5 S (qPCR) A&l miR -
495 - 3p FIHEHEL ) mRNA 3K : Trizol 12 52 B 41 2 5§
A MfLE RNA, 4% B RNA S8 5350 & 50 W3 5 Jn e )
% 5 RNA Oy cDNA USRS 5577 Wy i BR 96 S o
B A UL A3 AT qPCR, SR 27223313 NF9O
FHXT TN Z GAPDH J miR - 495 - 3p X} TS
U6 Rk i, Sl F s W& 1, (3) w40 g R
(FCM) A5 00 20 B 08 T - 45 %% % 48h Ji5 #9400 I 11 Ak Uk
e IR Annexin V- FITC/PT X 443 57 & U6 M
FHRAE, PBS W 3 UK, 500wl 4 i 45 15 v 8 Al
B, 43 0 m A 5l Annexin V FI Sl PI,4°C 356 Iz b
20min, Jit 3 40 AR W 23 A £ 440 B U T A
(4) CCK — 8 YL I 20 M5 7 2 K X £ A KW B SKOV —
3 Yiiff F A LA 5000 A/ fLEEFR T 96 fLAk , 43 ) T 5%
Jef5 1.2.3 4.5 Kl 96 fLakfm A CCK -8 10 f Ft/
L, 8 KA E 55 105, QR ZE 15 57 2h 5, Bl b {30 ARG I 2%
FLAEBK S 450nm AR A fE, LI ) 16l , A {B N
DNl 2 o) 200 A Al £, TR AL AR NS AR A (5)
-l T R S B gt 48h Wi AR P ZH AN, TR T R A
fl, LA 1000 A~/ fLEF T8 Y 6 fLik, H53% 14 KJF
I PBS ISR BE 2 O, AT EE Iml [# % 1Smin, 55 £
[ 7 VR, I 58 e VR % £ 10min,, [ 2k 7K sk, 7E 48]
B T RS SO A4 M L A B T UL 4R T
) S RERL . (6) Western blot {5 K H i 8 K35 -
WA AR 400 L, 00 L R A R B, SR BN EE 1, M R T R
(BCA) LI 3R H . I 40pg SR H 2 10% KN
eI BE L VK (SDS - PAGE) 73 By )i , % 2 3R i 3
LW (PVDF) 5 ,5% i fig 4 9 2 il B 2h, —$H7 4°C
BRI A . Tris — HC ZZ2 oy (TBST) 3 3 ¥k, BRAR i
AALYIRERIC B0 PR E 2h, g0 R AL e ROk
R (ECL) B3I AT R o Mo (7) 9806 R B i
PRI AL B A Y K S8 AR A NF9O - 3'UTR [y 4t 5
B JBOREL , 578 DX UL I 1, I B A R 5 A8 T 4 53l
5miR -495 - 3pfimiR - NC3L % 4t A HEK293 41

&1 qPCR3|#F3F]

RNAs 191751 (5'—3")

miR -495 -3p L GGGGAAACAAACATGGTGCAC
Y CAGTGCGTGTCGTGGAGT

ue6 b F CTCGCTTCGGCAGCACA
T AACGCTTCACGAATTTGCGT

GAPDH Notid CTGGGCTACACTGAGCACC
BNy AAGTGGTCGTTGAGGGCAATG

NF90 - iF AGCATTCTTCCGTTTATCCAACA
By GCTCGTCTATCCAGTCGGAC

- 163 -



J Med Res,Oct 2019, Vol. 48 No. 10

5" uceguGUCUUCAAUGGUUUGUUa 3’ NF90 3'UTR B/ 751

3" uuecunCACGUGGUA-CAAACAAa 5" miR-495-3P
5" uceguGUCUUCAAUGCAAACAAa 3’ NF90 3’ UTR =7z

1 4% NFI0 mRNA &3’ -UTR R &H
miR -495 -3p MEES K &

Ji 48 h 5 e BEOBLAE S 2R il A I 3 7 & 1 B A i
FH AR {SOR M0 25 20 %% K 258 O 28 I R ' ¢ O 2K g
MG M o DA K OSSR B /1 B 98 R I L A R
25 21 R G 98 G E

3. G512 s R AT SPSS 19. 0 G827 144 X %X
P HEATGE T o BT B A B = bRt 25 (w2 5) FRUR
LA SR ¢ #3e, LL P <0.05 AR H G %E
o

& R

1. miR —495 - 3p 7£ 59§95 41 2L %35 : PCR 25
R R, miR - 495 - 3p 7€ O 55 41 80 F 55 4L 2810
F23K K4 3124 0.78 £0.09 1.90 £0. 17 ,miR —495 —
3p TEBN AL P RB Y WAL T & TREFAHL (1 =
5.78,P<0.01,[&2),

4-

53 T
3

2| %
v

(=)}

I .

=t

=

0 1 1
FEHE ST

B2 qPCR % I5p S5 R ESA SN miR -495 -3p kF
554

&
GRS EL, T P <0.01

2. miR 495 —3p 7£ 5P 5L 9 4 i bk (19 %35 . qPCR
53R W78, miR - 495 - 3p 78 IE % U9 B b B 40 Y
T0SES0 F1 51 £1 9% 41 s A2780 .SKOV -3 HO - 8910,
0C3 iy F2 ik 405k 1.03 +£0.29,0.35 + 0. 10,
0.18 +0.04 .0.46 +0.05.0.60 +0.09 ,miR —495 - 3p
E B 5958 240 L v (1 2235 B BRAK (P <0.05) . miR -
495 - 3p 7E SKOV -3 Fik K VA, 5IEH I HE I
B2 40 TOSESO K H:Ath B 5398 41 g #k L 45 22 5 A3 e i
SR (P<0.05), kPt SKOV -3 40 47 )5 &
S (B 3) .

3. %% YL miR - 495 - 3p % SKOV -3 4 Jfl miR -
495 —3p FIKMWELI . qPCR 45 5 5%, SKOV -3 41 iy
¥yt miR - 495 -3p J§ miR - 495 - 3p R H N R4

- 164 -

1.5+

=l

&

| *

e T

Y 0.5

=

E

0 T
o
&

B3 oPCRIGMMNEEMBHREZENE
ER4EAEE) miR -495 -3p 7k F
55 TOSE80 L4, * P <0.05,”" P <0.01

TR (18.46 £2.59 vs 1.05 +0.33,1 =13.35,
P<0.01),

4. Yy miR - 495 - 3p X SKOV -3 4 g )i T 1)
SEm s 2 40 MR 45 SR B R, SKOV - 3 4f Jif % v
miR -495 -3p J5 A T- B X A W E N, 254
Giit L (P<0.01,5%2),

5.5 miR — 495 - 3p Xt SKOV -3 4 Jfd 34 48 fiE
T1REWR < AR B A S5 s WL 2, S B 4 SKOV -3
AN v B TE A B IR T X IR, 2 R A SRR L
(P<0.05),

%2 miR -495 - 3p I 50 & = 40 AR T A SR
BESTHIRIE (v ts,n=4)

Eikl AT R (%) TR K
miR - NC 3.91£1.21 284.39 +£59.16
miR - 495 -3p 20.36 +3.62 189.58 +33.28
t 8.61 2.79
P <0.01 0.03

6. 55Ut miR — 495 —3p %t SKOV -3 41 ff1 i /1 5%
M >R H CCK =8 7 A I A [] 15 6] 5 SKOV -3 41 fifg
AR R ml A K. WA K ES 4 X, %8
HMLIR A M A fE 500 1.32 £0.16 F10.94
0. 11,55 5 K% R4 RS2 30 4L 40 M A {845 5 K2 09 +
0.25 f11.51 0. 13, X MEZH 4N A (B & = THR
H,EZRA5H#EX(P<0.01,K4),

7. % v miR — 495 - 3p X} SKOV -3 4f i NFOO
mRNA &35 15200 : qPCR 45 5 57, SKOV — 3 4 Jif 4%
e miR —495 - 3p 5 NFOO mRNA iR H %) 41 i &
fi£(0.37 £0.16 vs 1.00 £0.06,¢ =7.54,P <0.01) ,

8. #: Yt miR - 495 - 3p X} SKOV -3 4ii i NFOO #H



AYY D P, ) Vs in =
BTG 2k 20194E 10 1 4548 % 45 10 3] = 5
2.5- * LS M miR-NC
—— X[ R 3 miR-495-3p
s 207 - #
= 15- =l T
B =
Hl =
=2 1.0 ﬁ -
F] % 054 -
0.54 ®
T 1 3 i 3 — -
- SZaspil ZRARTF
iR R) A R

E 4 CCK -8 &t illE # miR -495 -3p FARER X
SKOV -3 fAfE Tk
Sm Al dR, © P <0.01

KB AR MFE N : Western blot 425 3R B 75, SK-
OV -3 4 ffi%% Yt miR - 495 —3p J§ NF90 .Bel -2 H H
FIRBO B B T, p53 \p21 Bax 8 &K EO IR
HEFEEIHES),

NF90

T
-

p21

Bax

Bel-2  pm——

B 5 Western blot i%#; Il miR —495 - 3p #
SKOV -3 iR B E R RIEKE
1S 2H 52. % HR 4l

9. Y F M 5 A S 5« 9O FR IS M A T
g I R B A B R 5 miR - NC Bf miR - 495 -
3p JLAE YL SKOV -3 41 i J5 , 1 41 40 i 5% 0% K i 06
PEAF R 1.02 20,22 F10.39 +0.10(P <0.01),
FWImiR - 495 - 3p 7] i & 9 4] ¥ 4= A NFOO - 3”
UTR J50 A7 5% % 40 Jf 09 2% 56 R B 05 Pk, i X 28 48 /Y
NF90 - 3" UTR J5i ki &% Y 41 i (¥ %¢ >t 2 i % 1 9 6
MR A RAIESE , NFOO & miR -495 - 3p 1Y B 4%
fE R 45, miR —495 - 3p X NFOO [ 3 ik 7 £ 1
(K 6),

B6 HEEIRSERRIE SKOV -3 Hfh
miR -495 -3p 5 NF90 -3’ UTR ¥ m & &
SRR, " P <0.01

T ®

miRNA J i 5L 9 37 - JE BHF X (UTR) 4%
45,155 mRNA P el 30 mRNA B, 98 1 98 2
DRI A 3 D 10 2 3K, 2 45 0o B R B N R R
£ miRNA 4l miR - 18b miR - 630 . miR - 29b
a0 Rl ok B A5 O HLE Y R AL R B ) A
miR - 495 - 3p 76 £ B iR b 32 3 52, 1T A O iR
0 B TR AR, S R kR R I, E
N LB R R miR - 495 - 3p I 2 T, miR - 495 -
3 et L 7 2 B S R 11 3 4 A i A 400 T 1 344 5 A
R, miR —495 - 3p (13 1k K -7 52 58 4 4L
20 M Bk P T 9 R SMDE 5T W] miR - 495 - 3p Al i i
FAEAH MYB ok, T 0 R 40 1 B A 4R
21 miR - 495 - 3p 76 I R 4 241 4P i Rk
HL 55 21 4%, miR — 495 - 3p K KK V-5 & i 10
WRELLE RGBS (RZE M TNM Zp 141 6. miR - 495 - 3p
S R Akl A1 5 40 6 3015 A A EMIT 55 %
T 00 £ 5 o 0 L 3 TR R 2L miR -
495 - 3p 1) F A 7E B AN M R R4 4L 1 R
miR 495 -3p M3 FETHES G0/ G, W1 1
B 95 40 114 94 B AT R% L SATBI J& miR - 495 - 3p 1Y
EHEHAR . miR - 495 - 3p & 6] i # jig Akt 0
mTOR {5538 %, 1A A7 S 100 0 15 910 15 90 240 1 114 3
5 GERS AR 22 . miR - 495 - 3p 75 B 5L 1
AR AR TS

AW TS LR BoR , miR —495 - 3p £ 10 i1l K 51
P AL % P SR AN AR P B R R 4R miR -
495 -3p AREZ 5 T 0P LB M R ANHE R, £ E
A5 Y miR -495 - 3p 2 G HLE 40 i SKOV -3, & 3
SKOV — 3 2 0 3% 7 138 5 fig 7 W S FA6 A0S, 40 fa o0 o=
R B Th L 38 miR - 495 - 3p HA MR ALUY . R

- 165 -



J Med Res,Oct 2019, Vol. 48 No. 10

YA A 43 B R % R - 3 90 (NF9O) A g
J& miR —495 -3p PHEILY . NFOO & ILF3 JL[A iy nf
REARZ — , FEALE WEE RNA 255 307 BEde 45
P IR S AR A% e 9 A5 TR IR LA B TR e S S Rl
PR miRNA R A 55 7 i HA EEE T, ATk
BRSSP S AR 4 A R i Kk
miR - 495 -3p J5 , 4 g b NFOO S W] . T i, 2t
RS B AR e A I i — 2P R W] NFOO J2 miR -
495 - 3p MHEEEA . A SCHERER W] NFOO 25 %35 T i
5 S i B ] pS3 (21 RIAIKF- 1 BT, DT X fi
TR0 A R AR T S Bel - 2 2 4 i v T
E L0 Bax EAL AT E A AR
KW,k miR 495 -3p J5 , M H pS3 . p21 1)
Fik B AR T2 1 Bax RAA B R T S0 5
M Bel -2 KA B TR, AR ARZATET
WA B UE miR - 495 - 3p 761K N2 A [ A B AT 40 4l
U LA M G A VR ] . B T — 2D R AR B
S E WSS miR — 495 — 3p TEK P X O 5598 20 i 1
B B A 4 o

25 B RTIR ARSI AL W5 R W] miR - 495 - 3p il
I NFOO Ji& A i) 2 3k, 42 i/ pS3 1 p21 8 3R
K AR B S5 20 A Y R T, B0 4 AR RS 4, O miRNA
AR AT R T BP9 1) i RVR T 5 A S B AR

5% 3k

1 Capriglione S, Luvero D, Plotti F, et al. Ovarian cancer recurrence
and early detection: may HE4 play a key role in this open challenge?
A systematic review of literature[ J]. Med Oncol ,2017,34(9) :164

2 Sujitha S, Rasool M. MicroRNAs and bioactive compounds on TLR/
MAPK signaling in rheumatoid arthritis[ J]. Clin Chim Acta,2017,
473.106 - 115

3 Barciszewska AM. MicroRNAs as efficient biomarkers in high - grade

Folia Neuropathol ,2016,54 (4) :369 - 374

4  Wei T, Zhu W, Fang S, et al. miR —495 promotes the chemoresis-

gliomas[ J].

tance of SCLC through the epithelial — mesenchymal transition via
Etk/BMX[J]. Am J Cancer Res,2017,7(3) :628 — 646
5 Alipoor SD, Adcock IM, Garssen J, et al. The roles of miRNAs as

14

15

potential biomarkers in lung diseases [ J]. Eur J Pharmacol, 2016,
791395 -404
Han X, Zhang Y, Wang D, et al. Upregulation of microRNA - 18b
induces phosphatase and tensin homolog to accelerate the migration
and invasion abilities of ovarian cancer[ J]. Oncol Lett,2017,14(5) :
5631 —5637
Zhang S, Zhang JY, Lu LJ, et al. MiR - 630 promotes epithelial o-
varian cancer proliferation and invasion via targeting KLF6 [ J]. Eur
Rev Med Pharmacol Sci,2017,21(20) :4542 — 4547
Hou M, Zuo X, Li C, et al. Mir —29b regulates oxidative stress by
targeting SIRT1 in ovarian cancer cells[ J]. Cell Physiol Biochem,
2017,43(5) :1767 - 1776
Chu H, Chen X, Wang H, et al. MiR - 495 regulates proliferation
and migration in NSCLC by targeting MTA3[ J]. Tumour Biol,2014,
35(4) ;3487 -3494
Zhang B, Yuan F, LiuJ, et al. Hsa — miR —495 acts as a tumor sup-
pressor gene in glioma via the negative regulation of MYB[J]. Mol
Med Rep,2016,14(1) :977 -982
Mao Y, Li L, Liu J, et al. MiR -495 inhibits esophageal squamous
cell carcinoma progression by targeting Aktl [ J]. Oncotarget,2016,7
(32):51223 -51236
Lv C, Bai Z, Liu Z, et al. MicroRNA —495 suppresses human renal
cell carcinoma malignancy by targeting SATB1[J]. Am J Transl Res,
2015,7(10) :1992 - 1999
Li JZ, Wang ZL, Xu WH, et al. MicroRNA —495 regulates migration
and invasion in prostate cancer cells via targeting Akt and mTOR sig-
naling[ J]. Cancer Invest,2016,34(4) .181 —188
Castella S, Bernard R, Corno M, et al. 11f3 and NF90 functions in
RNA biology[ J]. Wiley Interdiscip Rev RNA,2015,6(2) ;243 -256
Todaka H, Higuchi T, Yagyu K, et al. Overexpression of NF90 —
NF45 represses myogenic microRNA biogenesis, resulting in develop-
ment of skeletal muscle atrophy and centronuclear muscle fibers[ J].
Mol Cell Biol,2015,35(13) ;2295 -2308
Shamanna RA, Hoque M, Pe'Ery T, et al. Induction of p53, p2l
and apoptosis by silencing the NF90/NF45 complex in human papillo-
ma virus — transformed cervical carcinoma cells[ J]. Oncogene,2013,
32(43):5176 -5185
Du L, Fei Z, Song S, et al. Antitumor activity of Lobaplatin against
esophageal squamous cell carcinoma through caspase — dependent ap-
optosis and increasing the Bax/Bcl -2 ratio[ J]. Biomed Pharmacoth-
er,2017,95.447 —452
(ks H 9 .2017 - 12 - 11)
(& H #].2018 -01 -03)

~OC_OC_.OC_-.5C 55 -5 .5 .5 - 9C . 5C_-.O5C . O5C . 5C . 5C - 5C -5 .5 .5 .95 .95 . O5C . 5C_ .5

XTHRERREERHRITFSHESE

i 2 LA IV 55 K T 9% B R i 2 e e 20 8 AR MERR SR AR ISR N £ B O TS RS LA ARAT RS F
FATAT S (12 (i g B AT A 3R ) JF P AT SCAT A4 PR CREBRAR AT A48 1E) L FHLS , W 8 1B % &
T, T W i e R A B o 5 i I 2 I 9 2 A A A A B R 8 (www. yxyjzz. en) , BATIE S AHOG(E B, 5l i i
TG HR A g RS . B R HL 15 010 — 52328691 ,52328692 52328694, Hi T-{5 4f : yxyjzz@ imicams. ac. cn, HI
KIFEATARTT R BIF P ATAT 58 10 W JC 125 A il 9% B i e o o R U450

- 166 -

(EFHARZE)RED



