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IncRNA NEAT1 regulates the proliferation, apoptosis and invasion of ovarian
cancer SKOV3 cells through the miR-1287-5p/DDIT4 axis

GU Fang, CHENG Hongyan, WU Qiong, JIANG Tao, FANG Lian (Department of Gynecology, Suizhou Hospital Affiliated to Hubei
University of Medicine, Suizhou 441300, Hubei, China)

[Abstract] Objective: To explore the effects and mechanisms by which IncRNA nuclear enriched transcript 1 (NEAT1) regulating the
miR-1287-5p/DNA damage inducible transcript 4 (DDIT4) axis on the proliferation, apoptosis and invasion of ovarian cancer SKOV3
cells. Methods: Tissue samples of cancer and adjacent tissues from 27 patients with ovarian cancer who underwent surgery at Suizhou
Hospital Affiliated to Hubei University of Medicine between June 2023 and June 2024 were collected. Normal human ovarian epithelial
cells IOSE80 and ovarian cancer cells SKOV3, CAOV3 and A2780 were also collected. RT-qPCR was used to detect the expressions of
IncRNA NEAT1, miR-1287-5p and DDIT4 mRNA in ovarian cancer tissues and cells. SKOV3 cells were divided into the Ctrl group,
the si-NC group, the si-NEAT1 group, the si-NEAT1 + anti-miR-NC group, the si-NEAT1 + anti-miR-1287-5p group, the si-NEAT1 +
vector group, and the si-NEAT1 + OE-DDIT4 group. The CCK-8 assay, colony formation assay, flow cytometry, and Transwell assay
were used to detect the proliferation, apoptosis, and invasion abilities of cells in each group. The WB method was used to detect the
protein levels of DDIT4, cyclin D1, p53, and migration-invasion enhancer 1 (MIEN1) in the cells. The dual-luciferase reporter gene was
used to verify the targeted binding relationship between IncRNA NEAT1 and miR-1287-5p/DDIT4. The RNA pull-down experiment
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and RNA immunoprecipitation experiment were used respectively to verify the target binding relationships between IncRNA NEAT1
and miR-1287-5p, and between miR-1287-5p and DDIT4. Additionally, the pcDNA group (transfected with empty vector pcDNA3.1)
and the pc-NEAT1 group (transfected with pcDNA-NEAT1) were established to validate the overexpression effects of NEAT1. Results:
The expression levels of IncRNA NEAT1 and DDIT4 mRNA in ovarian cancer tissues were significantly higher than those in adjacent
tissues (P < 0.05), while the expression level of miR-1287-5p was significantly lower than that in adjacent tissues (P < 0.05). After
knockdown of IncRNA NEAT1, compared with those in the Ctrl group and the si-NC group, the expressions of IncRNA NEAT1 and
DDIT4 mRNA, the number of colony formation, the cell proliferation activity, the number of cell invasion, and the expressions of
DDIT4, cyclin D1, and MIENI1 proteins in the si-NEAT1 group all decreased significantly (all P < 0.05), while the expression of miR-
1287-5p, the apoptosis rate, and the expression of p53 protein increased significantly (all P < 0.05). Conversely, overexpression of
IncRNA NEAT1 decreased miR-1287-5p expression and increased DDIT4 expression, showing opposite regulatory effects to the
knockdown experiment. Further experiments proved that anti-miR-1287-5p or OE-DDIT4 might weaken the inhibitory effect of
si-NEAT1 on the proliferation and invasion of SKOV3 cells, as well as its promoting effect on cell apoptosis. IncRNA NEAT1
targetedly regulates miR-1287-5p/DDIT4. Conclusion: IncRNA NEAT1 enhances SKOV3 cell proliferation and invasion, and inhibits
cell apoptosis by targeting regulating the miR-1287-5p/DDIT4 axis.
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(DDIT4); ovarian cancer; SKOV3 cell; proliferation; apoptosis; invasion
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& ¥ 3% K 1 (nuclear enriched abundant transcript 1,
NEAT1) /& — P {E 2 Ft [l 8g rh 234 2 1 (1) IncRNA .
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TRIzol R M H AL 3 = B AR H R A #
CCK-8 W & B g AR AR A,
Annexin V -FITC/PI4H A Tk A &8 5 Lt
g5 RAEYHR H AR A A, si-NC, si-NEAT1 .
inhibitor NC. pcDNA. miR-1287-5p inhibitor. OE-
DDIT4 Jii ki 40 H Filg 38 = RAEVHE ARG R A A,
RT-qPCR i 1) & W i A AR, Sl DDIT4.
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NEAT1 4 inhibitor NC 3t #% 4% ) | si-NEAT1 + anti-
miR-1287-5p #H (si-NEAT1 #1 miR-1287-5p inhibitor
LB YY) (si-NEAT1 + vector ZH (si-NEAT1 Al %5 # 14
pcDNA3.1 3L 4 4t ) [ si-NEAT1 + OE-DDIT4 41 (si-
NEAT1 1 OE-DDIT4 Jii ki 346 4 ) . 573 HU SKOV3 4
ML, 55 A Cul 40 (K 4D | pcDNA 4 ( ¥ 4

are



- 402 -

HR [ MR 2R TR YT AR, 2026, 33(4)

pcDNA3.1) . pc-NEAT1 41 ( # 4% pcDNA-NEATD) .
Crl 215 MU TR A AL TR, AR 25 20 59 % AH I () o bt
K FH G A4 e ik e 31 SKOV3 4L, J5 92 48 h )5
BT J5 825256
1.3 RT-qPCR &4 M §p £ J& 28 22 4= 21 i F IncRNA
NEAT1.miR-1287-5p % DDIT4 mRNA % ik K -F

F TRIzol $2& B 57 £ 98 41 23 1% 40 g+ 4L RNA, i
I 0 5% [ N A i cDNA, LA cDNA AR 1 4T RT-
gqPCR. PCRJ=%%kM4:95°C 305,95°C 55,60 °C 30 s,
A0 MEFF . FI9F 51 : IncRNA NEAT1 1E 1) 51 91
5-TGGCTAGCTCAGGGCTTCAG-3', I If] 5| ¥ N
5"-TCTCCTTGCCAAGCTTCCTTC-3' ; miR-1287-5p
1E ] 51 %)M 5'-GCTGGATCAGTGGTTCG-3', % 1] 5]
YN 5-GAACATGTCTGCGTATCTC-3'; DDIT4 1E [
5114 5'-TGCATTGGGGACACATACCC-3', 2 [f] 5
) N 5'-CCCAAGTGATCCCTGACACC-3' ; U6 IE [f]
519~ 5-GCTTCGGCAGCACATATACTAAAAT-3,
A58 5'-CGCTTCACGAATTTGCGTGTCAT-3';
GAPDH 1E 7] 5] #) N 5-GGAGCCAAAAGGGTC
ATC-3" , [ 9 5] ) )y 5'-CCAGTGAGCTTCCCG
TTC-3'. L GAPDH Jy N Z £ ll IncRNA NEAT1 Al
DDIT4 mRNA [{J3iA , LA U6 N K0 miR-1287-5p
(R , SK H 2R v E I R DR AR X R IE 7K
1.4 CCK-8 ik SKOV3 % i o 48 74 75 Pk

B 4% 21 56 BUE K SKOV3 4H i, BL 1x10°A4N/4L
% R T 96 Ltk B E 6 NMEA, T
37 °C.5% CO, 55 7556 1 55 9% 48 ho [AIFFLIIA 10 puL
CCK-8 ¥, fEFH 2 h )& , FH AR A %€ 450 nm &b
T E(D)E , UA DB 27~ 20 P 1 19 BB 1
1.5 SETET s 5F B4 M) SKOV3 4@ itL 8 52 1% 75 mk AE

HU&-4H SKOV3 4t fifd, 4% 1 500 /101 (1) %% J52 42
T 3.5 em IR A, B T 10% i 24 13 1) 56 4 55
Fedtrh, BT 37 °C.5% CO, (1) 15 77 48 v i 4 1% 9%
14.d, 53 d e —k3EFR L . H5FR45 5 A PBS Ik
GERRIRE R IR . 4% 2 R F R = HEE € 15 min,
0.1% 45 5 58 Y= .30 min, H 2R T8 5 #A IS4 it e
FE TR H .
1.6 A Xmp KA M SKOV3 & it 8 = K -F

IS 46 20 SKO VI 4L, FH TV 1 PBS Pl » Bk
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D4 () 98 T2 K, A Flowdo 5144 2 A 24 i 9
T2,
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Transwell 2=/, F=EAIIA 600 pL % 10% fif 4
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et,30 mine YEHRJG  EOGF RE T H R 2240
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BCA VEI &8 (UK IE . BUS0 pg & AT 1R, &
10%SDS-PAGE Hi ¥k 77 B J& , ¥ B B % i L B =
PVDF i, 7E 5% Mtfa 0= 1ad K 2 h, I DDIT4
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MIEN1(1:5 000> .GAPDH(1:6 000)—#7,4 °C F J2
PR o e 3 YR CBEIR S mind , I L 25T — T
(1:5000), fE % AL 2 ho VEFE S , R ECL AL
PR GRS, 8 Image] #4420 i B8 1 25 B 2K
FEAH
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SKOV3 i1, 24 h Ji5 ar il 2 ' Z B M
1.10 RNA TF 43 (pull-down) 52 354 3] IncRNA NEAT 1
5 miR-1287-5p & $e.19) % &

BAYERRICHIEF AR miR-1287-5p(bio-miR-1287-
5p-WT) . RAF 1 miR-1287-5p (bio-miR-1287-5p-MUT)
J% FH T HE (bio-miR-NCO % 4 52 SKOV3 4 fiid . 4 4%
24 h 5 WCER A PR I 3R AT 24 MR S ) 4 M SR ARV DN
M-280 FERE SR AR M BR, iR & 3 he WK 57
IIUERREER , BE S BUREER I RNA, R F RT-qPCR Al
5 IncRNA NEAT1 K1k /K . ARIESLIRFEA S H
F5 RNA FIRI06 8 22 e HESR AR e 45 & 90, S5
A V¢ & Input % B8« BUFS 34 Jo R 3EA T AR I & (1 48 7
ZURRTN , BB HL S RNA 347 RT-qPCR A3, 7
IncRNA NEAT1 #JiH KBS . R T A0HH
IncRNA NEAT1 i) & 82505 « & 3% (%)=(Pull-down
“H IncRNA NEAT1 #H%} 1A &/Input 41 IncRNA NEAT1
FEXTRIEED x 100%.
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J, SR HCAH B AR o B AR WA S a3 Sl N
DDIT4 —Hi M IgGFAMEXT R , T4 °C P e a i
W B SDS-PAGE & [ EAEZZ I, 100 °C
5 10 min, FF4# ] TRIzol i/ #2 HL RNA. & )5 , @it
RT-qPCR £ A M 4 % UL UE 7= ) ' miR-1287-5p K ik
K
112 st
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2.1 97 £ J& 0 41 4o tm J8 R F IncRNA NEATI.
DDIT4 mRNA % iA _Ei8 ,miR-1287-5p & iA T A
RT-qPCR AR 25 F (B D 8w, 59 55 H A
Et , OF 598 20 23 4 IncRNA NEAT1 5 DDIT4 mRNA
FIk B EFE (P <0.05),miR-1287-5p FIA i & P
(P < 0.05) ; 5 IOSES0 4il i A1 Lk , 5P £ 9% A2780.
CAOV3 F1 SKOV3 4l ffi #' IncRNA NEAT1 £ DDIT4
mRNA £ A BERINEI P<0.05),miR-1287-5pFKiA
D 5 P < 0.05), LLAE SKOV3 4 ffil 1 IncRNA
NEAT1 5 DDIT4 mRNA (] _E i 7K *F J miR-1287-5p
() I KT BN 5 3 (55 A2780 Al CAOV3 A LL , 1)
P<0.05), K ik $E SKOV3 4H i #k1T J5 22 Th RE SL 46 .
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IncRNA NEAT1 miR-1287-5p  DDIT4 mRNA

AR R IEIKF

A:IncRNA NEAT1.miR-1287-5p 15 DDIT4 mRNA 7t 5 539 40 2R [#) 215 7K 7 : B: IncRNA NEAT1.miR-1287-5p 15 DDIT4 mRNA #£
YRS AN R P R IE . 59 5 412U TOSES0 4l i L4 ,"P < 0.05; 5 A2780 8, CAOV3 4l Eb %%, P < 0.05.
El1 RT-qPCR:ENDPERELRLF LM T IncRNA NEAT1, miR-1287-5p 5 DDIT4 mRNA FikK

2.2 %) IncRNA NEAT1 *] F 1 SKOV3 %@ ft. NEAT1
% DDIT4 mRNA % % , LA miR-1287-5p 49 & &

RT-qPCR 2 A5 I 25 S (K 2A) &7, 5 Cl 4080
si-NC 414 Lt , si-NEAT1 41 SKOV3 41l s o NEAT1 5
DDIT4 mRNA FiA )8 2 [EIK (F) P < 0.05) , 1 miR-
1287-5p 33k i 3 Tt (P < 0.05) 5 5 si-NEAT1 41 fil
si-NEAT1 + anti-miR-NC 214 Et , si-NEAT1 + anti-miR-
1287-5p #H 44 ffg h DDIT4 mRNA % ik & % Jt &
(P<0.05), fimiR-1287-5p ik & E FE(K (P < 0.05) 5
5 si-NEAT1 2l il si-NEAT1 + vector ZHAHLL, si-NEAT1
+ OE-DDIT4 #[ 4l ffd /' DDIT4 mRNA £ & & % F+ &
(P<0.05. ZREY],HIENEAT] A8 i miR-
1287-5p #lifil] DDIT4 21k , 1ffj [F] B #)1i1] miR-1287-5p &k
Tt I8 DDIT4 7] 3 43 30 % IR .

2.3 47 %) IncRNA NEAT1 %1% SKOV3 %, it 4 3% 74
A%

CCK-8 2 (& 2B) Al 5 [ 12 B 5 56 (1 2C) Al
R B R, 5 Ctl 4 A0 si-NC 41 A L , si-NEAT1 21
SKOV3 4t 14 5E 35 77 v B T8 B B 35 5 2 FEAIK (33
P <0.05); 5 si-NEAT1 44 fil si-NEAT1 + anti-miR-NC
Y HIEL , si-NEAT1 + anti-miR-1287-5p 2 41 fifg 1% 4

WEN R EE R H SR ET R P<0.05);:5
si-NEAT1 2 f1si-NEAT1 + vector ZH#HLL , si-NEAT1 +
OE-DDIT4 2H 4t i 4 5 3% 7 5 B ¥ i H 3 225 7+
m (¥ P <005 . 455K, @K NEAT1 AJ 417 il
SKOV3 4H iy 34 58 G /7 , i [ i 011 miR-1287-5p =ik
215 DDIT4 ¥ 0] 35 73 3 3 % R0
2.4 494 IncRNA NEAT1 42 3 SKOV3 m fitn 8

TR P A I 25 2R (B 3A) B, 5 Curl ZH A si-
NC L AH L, si-NEAT1 4 SKOV3 4 1- K 8 % TH e
(P<0.05); 5 si-NEAT1 20 1 si-NEAT1 + anti-miR-NC
HAALEL , si-NEAT1 + anti-miR-1287-5p ZH 40 1~ 3 &
F PR (P < 0.05) ; 55 si-NEAT1 41f1si-NEAT1 + vector
AR, si-NEAT1 + OE-DDIT4 ZH 2 Jfu 8 7 3% 5 38 PG
(P<0.05). 255 3%M, MK IncRNA NEAT1 #] {2 it
SKOV3 21 i T2 , 1717 [F] i 471 miR-1287-5p Bid ik
DDIT4 35 i] #8431 %808
2.5  #7#%) IncRNA NEAT1 %% SKOV3 % & #4912 %
fit.

Transwell S50 #6745 5 (& 3B) R, 5 Crl 40
si-NC ZHAHLE , si-NEAT1 41 17 2% 41 Jig %5 0 35 FAIK (33
P<0.05) ;5 si-NEAT1 2 fil si-NEAT1 + anti-miR-NC
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ZUAH L , si-NEAT1 + anti-miR-1287-5p A2 22 4 a2 T (P < 0.05) o £5 R KW, @ik IncRNA NEAT1 7]

BEF 5 (P <005 ;5 si-NEAT1 4H 1 si-NEAT1 +
vector 41 #H Lt , si-NEAT1 + OE-DDIT4 41 17 2% 4 Ffg %k

A

Ctrl4l

si-NC4

si-NEAT141
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= : i
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A :RT-qPCR EEAG 40 H NEAT 1 .miR-1287-5p /2 DDIT4 mRNA 32 ; B: CCK-8 {56 I 20 I (X B8 4 1k 5 C = 7 A RS J s A )
4 vE T RRE 1. 5 Curl LR, "P < 0.055 5 si-NC 4L EL A, 2P < 0.05; 55 si-NEAT1 41 HL A, 4P < 0.05; 55 si-NEAT1 +
anti-miR-NC H LL#E, VP < 0.05; 5 si-NEAT1 + vector ZH L%, TP <0.05,

2 ) IncRNA NEAT1 3 %48 SKOV3 £BAf 5 IncRNA NEAT1., miR-1287-5p 5 DDIT4 mRNA ik A5

2.6 47 %) IncRNA NEAT1 T T # SKOV3 @ iz +
DDIT4.cyclin D1 /= MIEN1 & &, LA p53 & &

WB LAl 25 B (- 3C) B R, 5 Ctrl 20 A1 si-NC
A L, si-NEAT1 41 SKOV3 41 ffl H DDIT4. cyclin
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