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I 14 IncRNA SPINT1-AS1 i i #81n] miR-211-5p X P Hi98
2 A R 2210 5 Mg

WA 5k

HE B HiTK4eEIE% T RNA (IncRNA ) SPINT1-ASI
XeF BT 5 g 0 L A A R4 B R S A By FHLL, iR GE-
PIA B0 43 M7 B L9841 U1 IE % 412 IncRNA SPINTI -
AS1 Rk, PSR 2 B A Wik = B (qRT-PCR) 77
I S B L% 41 22 SKOV-3 . A2780 ,0C3 . HO-8910 Flsk 4k
AL HH &L I Bz 40 0 2 T0SESO F IncRNA SPINT1-ASI HI335,
# SKOV-3 4 il 4~ si-SPINT1-AS1 £ ( % 4% IncRNA
SPINT1-AS1 siRNA) Fil si-NC £H (% siRNA control) , MTT
N Transwell /)25 255 1 22 T 9 IncRNA SPINT1-AS1 X
SKOV-3 2t i 58 1% M TR 28 1 52, Western blot A5 il 34
FEFH T [ (PCNA, CyclinD1 ) Fl % B8 £ AU IR 4 (MMP2 |
MMP9) i) 3k, R W ZEOL R B IR & R 5% F IncRNA
SPINT1-AS1 Al miR-211-5p B &R . qRT-PCR # i T i
IncRNA SPINT1-AS1 %} miR211-5p ZEMHEN, R 5
EH AL IR, U H 210 IncRNA SPINT1-AS1 ik /K F
FHE (P <0.01), 5 10SESO 40y Lt %5, U1 5598 41 g &R SK-
0V-3,A2780,0C3 ,.HO-8910 ' IncRNA SPINT1-AS1 ik 7K
SEFFE (P <0.05),SKOV-3 4 fifd ' IncRNA SPINT1-AS1 &
KIKFEB R (P <0.01), 5 si-NC 2 L%, si-SPINT1-AS1 41
SKOV-3 Zi i EREREAR (P < 0.05) , {22241 ML BT (P <
0.05) , H5EF I 9 PCNA  CyclinD1 B (P <0.01),
R RRIE H MMP2 MMP9 ik MK (P <0.01) , IncRNA
SPINT1-AS1 figf5 5 miR-211-5p LA (P <0.01), 5 si-
NC 4 b4, si-SPINT1-AS1 2 SKOV-3 Zi i " miR-211-5p %
RAKFEFHRE (P <0.01) , £518  BREUBA LU R P In-
cRNA SPINT1-AS1 Fik T+, T 94 IncRNA SPINT1-AS1 i i
B 78 miR-211-5p BRAZ A DY H98 SKOV-3 4 i 138 56
=2,

R BP L SPINT1-ASL ; 40 Jif 3 58 ; 40 8 /= % ; miR-
211-5p

RESES R 737.31
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FEIGARTT R B A 348 M AR 28 M 2 O SR
TG4 22 i BB R I 22— B P S A KR
R oy T R AEALE, 2 B0 S AT R IR A
W E Sy W, KAEEIESAS RNA (long noncoding
RNA, IncRNA ) S22 g N B A5 85 2L D RE 1Y HA 4% RNA
NP BT S S5 REERNIERD T AR
FEUOIESE, O B A SV AEAE IncRNA Y 520 %
ik, HERR /K5 B0 S8 A it 245 M o7 sk )
A, IncRNA TEDP S By DI RES & T #5841
32 ¥4, IncRNA SPINT1-ASI 2 H Fi & 38 1) 7 %
PRI s #3519 IncRNA |, T2 IncRNA SPINTI -
AST (1) 2 35 EL A 400 151 40 Jf 0 1 4= 28 A AR K i 1
AU %S aF DIANA TOOLS $i ¥ g % 1
IncRNA SPINT1-ASI 1 miR-211-5p ] B 5 M # i) 56
., miR-211-5p J& — 7 B9 598 h 3R 58 F /g4
Jii HE DR, Mk A2 JHL 3% 3k T 4 ) B SR 0 A K Rk
JEU g S I O S 41 2R A R B -
cRNA SPINT1-AS1 Ay ik, B 7EHR X T ¥ IncRNA
SPINT1-AS1 Xt Bl 895 SKOV-3 4 Jid 54 5iff 112 28 1Y
SZIE BE IncRNA SPINTI1-AS1 75 B 5595 40 i v 1
YEFIBLEL

1 #MREFZE

1.1 ##

1.1.1 e b5 XA kA fb o0& - 400
10SES0 . B 51 % 41 s /& (SKOV-3, A2780, OC3 , HO-
8910) 1y [ o = A} 2 B L 1 41 il &, Lipo-
fectamine 3000 %% 4334 B 25 [E Thermo Fisher 23
Al JIG AR YA AR 57 B34 1 B 3% [E Hyclone 23
], IncRNA SPINT1-AS1 siRNA( CAGGATCGAAGA-
GGGCGCA) .mimics control ,miR-211-5p mimics ,siR-
NA control 4 iy 8 1% B JE /R A= W 2 AR M 55 2 w44
A POL R R A 24 SPINT1-AS1 B A= AL (WT) |
SPINTI-ASI 28755 ( MUT) #8544 i I 15 61 5 A= My B
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FARA G EHE, MTT 37 & Fl Transwell /N2 )
HRERCEDHARARAF, WFEPih—30 p-
Tubulin ,PCNA CyclinD1 ,MMP2 . MMP9 05 [ 5% [
Abcam 723 7 ( ab18207 . ab29 . abl6663 , ab92536 .
abh76003) .
1.2 FHi&
1.2.1 A#HiEEF7% i GEPIA Bl FE 0 Hr
B S IR 20 ZURNE B 4120 IncRNA SPINT1-AS1 )3
k2% 5. 3@ 3 DIANA TOOLS %% 4f% & % IncRNA
SPINT1-AS1 YL PR TR
1.2.2 @iasic oabaE B 0C3 giEfEF
TED 10% JA4F %5 B9 RPMI 1640 33558 # SKOV-
3.A2780 ,HO-8910 . I0SES0 4 il i /e & 10% Jif 4
&) DMEM/F12 3537 56, B X8R K Y SK-
OV-3 404 Rh 3 12 fLA, AR B Lipofectamine 3000
6 -F% IncRNA SPINT1-AS1 siRNA Y siRNA con-
trol 73 %5 Y 2 SKOV-3 il 7, #iy 4% A si-SPINTI -
AS1 411 i-NC 4, #3448 h J5, M2 4541 SKOV-3
4 fitiF IncRNA SPINTI1-AS1 2835754k,
1.2.3 LA FEZZ RS R S (fluorescence
real-time quantitative polymerase chain reaction, qRT-
PCR) M 2 IncRNA SPINT1-AS1 #= miR-211-5p % ik
FEMOK A LB L I R 20 i TOSESO | 5P 5195 41 ifd &=
(SKOV-3 ,A2780 .0C3 . HO-8910) (. RNA , 0% %
JINA55] cDNA, Tt qRT-PCR W 1K % , GAPDH
fE} IncRNA SPINT1-AS1 £ i8IS, U6 1E Nl
miR-211-5p FiE S M, 1P T, GAP-
DH F.5'-GCACCGTCAAGGCTGAGAAC-3",R:5'-AT-
GGTGGTGAAGACGCCAGT-3"; IncRNA SPINT1-AS1
F.:5'-GCCCTGGAGGATGAGAG-3', R: 5'-CAGATGC-
TGTTGGCTAAAGA-3'; U6 F.5'-CTCGCTTCGGCAG-
CACA-3",R:5'-ACGCTTCACGAATTTGCGT-3" ; miR-
211-5p F:5'-CTCGAGTAACCGTATTGTTCGCGTCAT-
GCCAGCA-3", R:5'-GCGGCCGCCAGACCATGTGTC-
CCATTTG-3', FJJH 2 **“ #1154 IncRNA SPINTI-
ASI Fll miR-211-5p AYAHRTFTRIKF
1.2.4 MTT 7 ix#m SKOV-3 48 it 69 3% 75 & &
¥ SKOV-3 40 il #2 8 si-SPINT1-AS1 #41 (%% ¢ In-
cRNA SPINTI1-AS1 siRNA) fll si - NC £H ( 544 siRNA
control ) 432 5 45670 T 96 FLAR , £:£L 3 000 4~4H
M, T41.2345 K, 80025 pl 19 MTT X7,
TEXEFFANSS G 3 he BALIN 125 pl A9 ZH LR
A, 7% 30 min, BEFR G E AL SKOV-3 4 i e
450 nm PAPIWOEEE (A) {E, LR A4 SKOV-3 4

L ) B4 5 T 1

1.2.5 Transwell /> ¥ 5 3450 SKOV-3 2m e 69 42
ZAedr FHRIME TR - 7 BB,
#% Transwell /N%E . TG ML 3% M) 85 3% 26 8 & si-
SPINT1-AS1 44 Fl si-NC 41 SKOV-3 4 i, 7€ Tran-
swell JEEFS I 10% I35 OB IR 38, B A IEE 24
h, FAZEEE S U8 I 2 A0 40 L, FH 22 58 FP R 1 2 35
min , 7EZ5 48 gL 45, 40 min, 188 BB R (100
LT ) ES A, B 5 SR, Geit o A R AR 28
AL

1.2.6 XK & FBIRE K FE E B 5 H IncRNA
SPINTI-ASI #F miR-211-5p # $2 @4 A DIANA
TOOLS % #i& F2 7 M A& B IncRNA SPINT1-AS1 F
miR-211-5p Z A fA7E B AMES & 00, B2 R T
S AR ET AR WT DL 2748 MUT 43 51 1 mim-
ics control ,miR-211-5p mimics 5 Y 5 SKOV-3 4|
Jil, HHLREFE 48 h, S BEBE O 2 I i 7 vl
A 5300 5 4% 20 SKOV -3 40 rh 2 6 R B G v
1.2.7 Western blot # # PCNA . CyclinD1 , MMP2 |
MMP9 % & % 2 $EHL si-SPINT1-ASI 20 Al si-NC
2 SKOV-3 4l S8 1, KA Rl 120V, HLIK
100 min, F5MEELER 110 V, FE K 110 min, FFR4ER
L AERIELE 6% W 2F M0 AR 3 PR RR
SRS G AL AT E A, MR 4R e S A
B-Tubulin ,PCNA | CyclinD1 ,MMP2 . MMP9 T 4% B¢
W (3% 1 0 1000 # ) BIBEIS ML 454 13 he 4%
TSR AT 4 2 B AE B A —Hi B i B 3 Mo 25 4 3
h, TN &G, BRI K B-Tubulin 1£4
ZHEN,

1.3 Sit=Z40E  RJ SPSS 17.0 Gt #F 483
SHBAE TR IR x x5 TR, BRI Z T
BORH AR R 7 22508, P 1R 22 53 LR ¢ 4
5. P<0.05 hESASITFEXL,

2 R

2.1 IncRNA SPINTI1-AS1 7EBp EEAHAA PP RIE
IncRNA SPINT1-AS1 Hi 250 /M 4% 1 R 41 1k, Hi4h
MR EE A 1, GEPIA 848 W.s (Bl 2), In-
cRNA SPINT1-AS1 7E 5 819 20 2 b () 3B 3 T
IEHHL(P<0.01),
2.2 IncRNA SPINT1-AS1 7£ 5P S 5 40 B th 9 R 5%
qRT-PCR Z5 R R (B 3), Sk A b oy & [
10SESO 4 b5, BF 5 9 41 fifd 2 ( SKOV-3 | A2780 ,
0C3 HO-8910) ' IncRNA SPINT1-AS1 ft) 3 ik /K F
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THE (P <0.05) , SKOV-3 40 if2 ' IncRNA SPINTI -
AS1 KKt (F =20. 46 ,P <0.01)

E1 IncRNA SPINT1-AS1 H45HREE

IncRNA SPINTI1-AS 1A% ik &
N

GHEEAZ IR H

&2 IncRNA SPINT1-AS1 7 BR &R ARIIEH ARARHRIE
H5IEWAHLIE . * * P<0.01
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IOSE80  SKOV-3  A2780 0C3 HO-8910

E3 IncRNA SPINT1-AS1 7Ek A4k BN & L 57 4R A AN
IREBEMARRPHRIE
5 10SES0 4l tb . “ P <0.05, * * P <0.01

2.3 7 %H SKOV-3 44}l &1 IncRNA SPINT1-AS1
B TEZLE qRT-PCR 453 IR, IncRNA SPINT1-
AS1 7£ si-SPINT1-AS1 ZH 1 si-NC ZH ) SKOV-3 4fitd

PR AR N (1.06 = 0.36) F1(6.38 +
0.77) ,si-SPINT1-AS1 0] A % T ¥4 SKOV-3 4 jifg
IncRNA SPINT1-AS1 #93Rik (1 =6.24,P <0.01)
2.4 TiF IncRNA SPINT1-AS1 %X i%x X} SKOV-3
REIEFETE RIS MTT ISR (K 4), 5
si-NC 2 b4, si-SPINT1-AS1 2H SKOV-3 41 i 42 7h 2
d 5, WOCEREAR (P <0.05) , T4 IncRNA SPINTI -
ASI I T SKOV-3 4 i i35 15 4

20T e sinedt

—e—si-SPINT1-AS14

*k

—_
i
T

W6 BE(AH)
>

54
W
T

0.0 1 1 1 1 J

N [A](d)
4 T IncRNA SPINT1-AS1 ikt

SKOV-3 4 i 1 58 i 1 B9 52 M
5 gi-NC £ ] 5 1%, ¥ P <0.05, " * P <0. 01

2.5 TiF IncRNA SPINT1-AS1 K i%x ¥t SKOV-3
MIREEEE M Transwell /NE L Eos (K
5),si-NC 4HIZZ2 AN (113.90 + 11.96) 7~/ FLEF
W £ F si-SPINT1-AS1 2112 240 0% (44.27 +
10.95) N/ HEF (+ =4.30, P <0.01), T4 IncRNA
SPINT1-AS1 #iih] 7 SKOV-3 4 AR ZERE 17 .

si-NC41 si-SPINT1-AS14]
1501
£ 100k
§ 00
Ul 50k
0

si-NC41 si-SPINT1-AS141

E5 T IncRNA SPINT1-AS1 %t SKOV-3 A2 ZZ6E IS0
5 si-NC4lH#. " * P <0.01
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2.6 IncRNA SPINT1-AS1 #1 miR-211-5p B A 5
63 &  DIANA TOOLS % #i J% il il IncRNA
SPINT1-AS1 F#E e) 5 PR 25 2R 27 (181 6) , miR-211-
Sp il IncRNA SPINT1-AS1 7 7E HAMNE A7 a5, X
WNEBHRE RGN E R (K 7)), Y wr 5
miR-211-5p mimics J52OGRMHGTEE WT 5 mimics
control B &A% (1 =6.36,P <0.01) , & S RT)5,
dhEYY MUT 5 miR-211 -5p mimics #® MUT 5 mim-
ics control ZEVEEFFGMETLMH B 25 (1 =0.40,P =
0.71) , %28 IncRNA SPINT1-AS1 il miR-211-5p H.
oL MBS

El 6 IncRNA SPINT1-AS1 HE 44 miR-211-5p B FF 51 X 38

15 - [ mimics control

miR-211-5p mimics
+H 1.0
HI
&
&
»
05
kk
0.0

WT MUT

7 WA EEBERE RS LT IncRNA SPINT1-AS1 F1
miR-211-5p B G5B [E % &
5§ mimics control L% * * P <0.01

2.7 T i IncRNA SPINT1-AS1 Xt SKOV-3 44 il
i miR-211-5p RIEWER qRT-PCR 451 s,
si-NC 24 SKOV-3 4 jfg ' miR-211-5p AH X} 3 ik &
(1.03 = 0.43) B BAIK T si-SPINT1-AS1 4 AH%F %
IAE(5.33 =+ 0.69), T ¥ IncRNA SPINT1-ASI fg
g3 fIN miR-211-5p AY3RIA (¢ =5.27,P <0.01),
2.8 T i IncRNA SPINT1-AS1 #J SKOV-3 ZH i
i PCNA , CyclinD1 . MMP2 MMP9 E B R i%
Western blot £l & 2L (& 8) , T ¥4 IncRNA SPINTI -
AS1 J5 , BEFE F R EE 11 PCNA | CyclinD1 33K 7K -
%, e R 1 MMP2 MMP9 FiE7K-F-REAIK,

3 itig

IncRNA J&— B E ARG A HE T2 875 2

si-NCZH si-SPINT1-AS14H
PCNA
CyclinD1
MMP2
MMP9
B-Tubulin
8r [Isi-NCH
si-SPINT1-AS141
I o
)
®
I
w4t
&
=z *
2 | sk sk
sk
0
PCNA CyclinD1 MMP2 MMP9

8 Tif IncRNA SPINT1-AS1 % SKOV-3 Z}fl PCNA . CyclinD1
MMP2 MMP9 E B Rk K200
5 si-NC 41tb%: . * * P <0.01

BRI MR ME RNA, 5THL RGBT N R G ¥
LB R GRS B YIS T IncRNA 15 51
B KA 5, TIN-ASTH7 45 IncRNA BE % A 2%
/0 BB e AN MY L, B RS O S Y i R
MCM3AP-ASI'™® LINC00176""*) %5 IncRNA HE % 4
S OP SR AN R T, 1 5 U S0 A M HE A A T 24
PRI ARIVER . IncRNA SPINT1-AS1 J& 3 4F R 8 &
R4 5 ieg % A2 AHE 1Y IneRNA L Zhou et al' ' B 5%
&P, IncRNA SPINT1-AS1 7 FL JIif 8 H 34 1 35 AN L
JigEa 40 25 19, IncRNA SPINT1-AS1 #1553
U 4 L P 348 20 R B i T R AT, LT g o 45
let-7 PR FEFLIREHE R . Li et al ™' BF58 &K, IncRNA
SPINT1-AS1 7E4% E i 420 s 3k, Ho 5 Xtk
LR AR RN Y JC 2 R A AR TRl AE G,
IncRNA SPINT1-ASI &% B £ 35 0l 37 Fil ) (A
£, FEF AR YR JE A9 IncRNA SPINT1-AS1 %
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LT AN A €5 IncRNA SPINT1-AS1 26357k
[, IncRNA SPINT1-AS1 J&—Fhifei e 7F A+,

AHFFE 45 B B 7R, IncRNA SPINT1-AS1 75 5P i
AT AL D=5 vv) O =i Rl o 4 R A o8 R R )
FHER IR KT 5 T IEH IR R 4, R In-
cRNA SPINT1-AS1 7£ 51 8195 v ] fig & 45 4w DI fig
5 ERRBFFERGE — 2, AFFSEAE SKOV-3 i
Y i-SPINT1-AS1 ¥ IncRNA SPINT1-AS1 A%
IKIKF-, % B F 4 IncRNA SPINTI-ASI J& SKOV-3
20 R S PR R 22 B T BEAIG, [R] B SKOV-3 4 fifg
g F R 11 PCNA | CyclinD1 3k 7K - FEAK, SK-
OV-3 ZH il B & T 11 MMP2 \MMP9 3 35 7K F- [
%, 4275 T4 IncRNA SPINT1-AS1 E A5 ¥ 3% BP 4198
AP 2 IEH]

IncRNA & 4% 98 5 45 H iy O X2 3 i 5 o
RNA (miRNA ) DA 2L B AMEC T 0 07 sSRaEA 7454, 4%
SME R IR miRNA (9235, DI I8 5 4H 9 25 77 18 2
g fltn, SDHAPI 353 5 miR-4465 1.1 8
i B S8 0 X S A RE R Pk AR A DI-
ANA TOOLS ¥4 J& # il IncRNA SPINT1-AS1 /I
miR-211-5p W g B oM 1) C R, A B AMES & X
B, miR211-5p 76 FL 3R B DR IR g | 0% e o L 11 s
IR 20 B i A AR 22 M bR TP IR SR 3k R — b i
MR T miR-211-5p 7650 S rh ik 3k, i
miR-211-5p REGEHN | UP S SKOV3 2t i 35 58 4
it JE I A4 i 56 7% A2 SKOV3 4 JA T, [R) Ik &
IR S AN X A2 B i 251 ARBFE A Rk
B ,IncRNA SPINT1-AS1 BB HE 7] 25 & miR-211-5p,
HF 4 IncRNA SPINT1-AS1 fig #% fit #f miR-211-5p
7534 , 761 IncRNA SPINT1-AS1 fEHHLHI S miR-
211-5p A1,

% AR, IncRNA SPINT1-AS1 7 5 59 40 41
MRl & ik, T8 IncRNA SPINT1-ASI 7] #1fl
il B 51368 SKOV-3 41 A 1% 3% 58 1% M MR 22 6E ), 3L
P 580 A miR-211-5p FRi6G XK, ARHF5E N
IncRNA SPINT1-AS1 £ B SL388 #8 [0] A7 1) N FH A5
Rt T S%,
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The effect of down-regulating IncRNA SPINT1-AS1 on the growth and

invasion of ovarian cancer cells by targeting miR-211-5p
Zeng Youling,Zhang Qing,Zeng Jie , Wang Huan, Hou Li
[ Dept of Gynecology , Wuhan Children's Hospital ( Wuhan Maternal and Child Healthcare Hospital)
Tongji Medical College ,Huazhong University of Science & Technology , Wuhan 433015 ]

Abstract Objective To explore the effect of long-chain non-coding RNA (IncRNA) SPINT1-AS1 on the growth
and invasion of ovarian cancer cells and the molecular mechanism. Methods The expression of IncRNA SPINTI -
AS1 in ovarian cancer tissues and normal tissues was analyzed by GEPIA database. Fluorescence real-time quantita-
tive polymerase chain reaction (qRT-PCR) method was used to determine the expression of IncRNA SPINTI-AS1
in ovarian cancer cell lines SKOV-3,A2780,0C3,H0-8910 and immortalized ovarian epithelial cell line IOSE80.
The SKOV-3 cells were divided into si-SPINT1-AS1 group (transfected with IncRNA SPINT1-AS1 siRNA) and si-
NC group (transfected with siRNA control). The effect of down-regulated IncRNA SPINT1-AS1 on the proliferation
and invasion of SKOV-3 cells was determined by MTT method and Transwell chamber experiment. Western blot was
used to detect the expression of proliferative phenotypic proteins ( PCNA, CyclinD1) and metastatic phenotypic pro-
teins (MMP2 ,MMP9). The dual luciferase reporter system was used to identify the targeting relationship between
IncRNA SPINT1-AS1 and miR-211-5p. The effect of down-regulated IncRNA SPINT1-AS1 on the expression of
miR-211-5p was detected by qRT-PCR. Results Compared with normal tissues, the expression level of IncRNA
SPINT1-ASI in ovarian cancer tissues was higher (P <0.01). Compared with IOSE80 cells, the expression level of
IncRNA SPINT1-AS1 in ovarian cancer cell lines SKOV-3, A2780,0C3,H0-8910 increased ( P <0.05) ,and the
expression level of IncRNA SPINT1-ASI in SKOV-3 cells was the highest (P <0.01). Compared with the si-NC
eroup , the absorbance of SKOV-3 cells in the si-SPINT1-AS1 group was reduced (P <0.05) ,the number of inva-
sive cells was reduced (P <0.05) ,and the expression of proliferation phenotype proteins PCNA and CyclinD1 were
reduced (P <0.01) ,the expression of metastatic phenotypic proteins MMP2 and MMP9 was reduced (P <0.01).
IncRNA SPINT1-AS1 could directly bind to miR-211-5p (P <0.01). Compared with the si-NC group, the expres-
sion level of miR-211-5p in SKOV-3 cells of the si-SPINT1-AS1 group increased (P <0.01). Conclusion The
expression of IncRNA SPINT1-AS1 in ovarian cancer tissues and cell lines increased. Down-regulation of IncRNA
SPINT1-AS1 can inhibit the proliferation and invasion of ovarian cancer SKOV-3 cells by targeting up-regulation of
miR-211-5p.
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