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Effects of IncRNA SOX2-OT on the proliferation , migration,and invasion of
cervical cancer cells through targeted regulation of miR-452-5p

WU Huanliang',ZHENG Yi', CHEN Jing', CHEN Fangyuan', HU Yuefeng’

(1. Radiotherapy Department Il , Hainan Provincial Cancer Hospital , Haikou 570300, China;2. Radiotherapy Departmentll , Hainan Provincial Cancer
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Abstract Objective To explore the effects of long noncoding RNA (IncRNA) SOX2-OT on the proliferation, migration, and inva-
sion of cervical cancer cells through targeted regulation of miR-452-5p. Methods Cervical cancer cells were assigned to the control,
si-NC, si-S0X2-0T, si-SOX2-OT+anti-NC, and si-SOX2-OT+anti-miR-452-5p groups. IncRNA SOX2-OT and miR-452-5p levels in
cervical cancer tissues and cells were measured. Cell proliferation, migration, and invasion,as well as related protein expressions were
detected. Transplanted tumor growth was monitored ,and IncRNA SOX2-OT and miR-452-5p levels in the tumor tissues were quantified.
Results  IncRNA SOX2-OT was highly expressed and miR-452-5p was lowly expressed in cervical cancer tissues as well as in cervical
cancer cell lines HeLa and SiHa (P < 0.05). A targeting relationship existed between IncRNA SOX2-OT and miR-452-5p. Compared with
the si-NC group,IncRNA SOX2-OT level; EdU positivite rate; migrating cell numbers; invading cell numbers; and PCNA, cyclin D1,
and MMP-9 levels were decreased in the si-SOX2-OT group , whereas miR-452-5p and TIMP-2 levels were increased (P < 0.05). Notably,
miR-452-5p silencing partially reversed the inhibitory effect of silencing IncRNA SOX2-OT on the proliferation , migration, and invasion
of cervical cancer cells. The nude mouse xenograft tumor model revealed that, compared with the si-NC group, the tumor growth, volume,
and weight,as well as IncRNA SOX2-OT level were decreased in the si-SOX2-OT group, whereas the miR-452-5p level was increased
(P < 0.05). Conclusion IncRNA SOX2-OT promotes the proliferation , migration,and invasion of cervical cancer cells,which may be
associated with targeted miR-452-5p inhibition.
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BT, TR = OB YT R, X TR Y7 B SV
2 H B, KA IE 4 ARNA (long noncoding RNA
IncRNA) FI{HRNA (microRNA , miRNA) 24 % UL 1
i RGRNA , TE 22 Fge i (17 & Jre ik A2 vh & 4 224
FI W58 R B, IncRNA SRY & %% 3t T2 & 4k
SEAR (SRY-box transcription factor 2 overlapping tran-
script, SOX2-0OT) 15 ¢ 35 AT {2 #F = [P 2L i i
P IS o miR-452-5p e B SUR A LU R R I T M,
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1.1 e

111 FRASEYE W 82202341 H 26 A [ 3o Brliia
(20051 EF 2988 F 3 988 AL SURT 55 20 41 BT A s 191
28 FRAG AR S B B0, HLI R RIS I, R dE
Z AL AT SEHRYT AT ARG IR BERHIF (2 22 51
23 AL [20224F (BH) 551075 ), BT 8 3 S HRK
JaR G Al

112 MR SEG B N IE R 8L R 40 &R
HUCEC IS 2508 41 ifd 2 HeLa .SiHa, 1 [ I T 52
AR A AR W) BB A R A 4R Y BALB/CRR B, 1)
H 5 rE AR LR BRA ] AR 7P VR ATIE S
SCXK (Bt) 2023-0009 ., 1 F% 5 14 : 1 4 55%~65% , ifik
JE (25 +£2) °C,12 WGIEASE, A B ETOK AR
AT B 8 A RO IR R S8 sh (e L 22
FiosttiE (2024-06-105)

1.1.3  FEGRFFLES :si-NC si-SOX2-0T ,si-SOX2-

OT+anti-NC . 5i-SOX2-OT+anti-miR-452-5p .miR-NC .,
miR-452-5p mimics AL BCAG 1 Piit, Y d b s
T RIRRL AR DR BR 57T 20 vl 5 18 34 5 40 M A%
5 (proliferating cell nuclear antigen, PCNA).G,/S
RS A D1 (eyelin D1) B, 1 [ 203K
FeA R B A 5 JE 4 )8 2R P19 (matrix me-
talloproteinase 9, MMP-9) it {4, W4 H Ik FH 7 2549
FHEA PR B BT 4 i AR A B U i R 72 (tis-
sue inhibitor of metalloproteinases 2, TIMP-2) #i/4, Wy
H iR B AE R AT FR A B b2 s, i A
e BAC T KB A BR A A B e U R 4
W A SR AE A B2 i () A FRA ]

1.2 Jiik

12,1 AHMRE 3% B HUCECHH M . HeLaZ fifd . SiHa4H
MIAE37 °C 5% CO, 2 FIFREE T BFIDMEME; 57
B (F10% 64 1035 A1 %5 58 2) T BRRGIR , 1k
e TRIAWORA € R bRy SE s

1.2.2 SEAFE R PCR : SR I ZUR 0L B RNA , [ s
SERLeDNA , DLHO AR AT PCRY ™ 3, 7 24 4“9k
T % 1IncRNA SOX2-OT (GAPDH/y N 2 3£ [H) . miR-
452-5p (U6H NS L) AXT R IR K- 51 1791 -
IncRNA SOX2-OT, iE [1]5” -GTTCATGGCCTGGACTC
TCC-3", 2175 -ATTGCTAGCCCTCACACCTC-3" ;
GAPDH, iE [1]5” -GGTCTCCTCTGACTTCAACA-3’,
1515 -GTGAGGGTCTCTCTCTTCCT-3" 5 miR-452-
5p, 1E 115" -AAGAGGGCATGGAAACACTG-3" , JZ [i]
5’-ACTCACCCCATTCTTCAAGG-3’ ;U6, iF 15 -G
CTTCGGCAGCACATATACTAAAAT-3", 2 [[5°-CG
CTTCACGAATTTGCGTGTCAT-3"

1.2.3 R G E B A F A 3L 56 2 3 1 starBase
¥} (http :// rnasysu.com/encori/index.php) il IncRNA
SOX2-0T 5 miR-452-5plH] £7 1E 25 G v &, SR AU
R S I B0 T P 2 (R A5 AL ) 4 OC R
miR-NCHImiR-452-5p mimics/3i FL 5 ¥ 2 SOX2-
OT-WT.SOX2-OT-MUT#k 14 43 51| 3t 5% 4+ 2 HeLaZl
ff148 h, FLARHRAES: BOSUE St 2 B £ Ui 45 4R
i 5 U O B W B OGRS LA, 4 BT
IncRNA SOX2-OTHE G ZE FHE AR 1L .

1.2.4  Jr 4L FAL 3 B HeLaZll 243k X BEZH (si-NC
21 (FLYsi-NCFTRI48 h).si-SOX2-OT4L (% Hksi-SOX2-
OTJ5i %748 h).si-SOX2-OT+anti-NCZH (5% Ytsi-SOX2-



+ 896 -

HREERRESR H55%

OT .anti-NCJFi 748 h)si-SOX2-OT+anti-miR-452-5p
2H (' YLsi-SOX2-0OT anti-miR-452-5p Fiki48 h), %
Bk Hlipofectamine 2000,

125 EdUSEES WA 420 AR B S B 4, 16 Ve s
R 1 , KUK TEAU \DAPTE bt Y e o, 50k
G NS, S AT EdU B

1.2.6  Transwell 32 56« i #5250, Yl 4 4 4 Ak L f5
(R 240 B, ) B PR 200 AR, A =, R ZE [FIEHIA
DMEME 25 (5 10% 864 L3%), 7637 CF 57
24 b, B /NVE, [ E G A8, 6 2E OB TSR T
B AR AR g He A [, b E i AMatrigel
B , HARERAEARTA]

1.2.7  Western blotting : FH 8 [ 24 A R H2 U 73 2H A #E
J& A0 A 1, BCAE &, 4 48 1 il /K 22 7, SDS-
PAGESYE % APVDFIR 5 FINGAR U543 411 h,4 C
T 5PCNA .eyclin D1 . MMP-9 TIMP-2—#/i i & 474
FIR TS BRI ho 3G Rk 2 &0 B R
J& WO S AT R BE 53 HT

1.2.8  # RS AR S50 - 4 BRI B PR R SR LR L 43
SERR B AT BT 1 510.2 mLE% Gtsi-NC . si-

SOX2-OTJ# 7 [ HeLaZil fifd & ¥ (5 x 10°200 uL) .
TR MR BUIRAS, 5 il i 1R g AR AR, 35 dJE ik
FERR R, BORT ZH 2R o BGER R 2 2, Kl Inc RN A
SOX2-OT .miR-452-5p7K - Fel 4% 97 41 40 )
I A D) A, B 2K S #E A THEG (7,
e AR N SR S R B 2
1.3 Sit#ath

K FHSPSS 25. 08K AT GE v o0 Mt o A B IR 2SIy
AT R ORHX £ s30R , 24 8] FLBCR G 5, 2
2 ] L3R HT B R 3R D7 22431, AL 18] 7 L AR
SNK-qfi 5. P<0.058 25 A 5000 Lo

2 #R

2.1 B SR AU B IineRNA SOX2-0OT \miR-
452-5p/KF-

HEHA A, E B H 2 P Inc RNA SOX2-
OT/KFTH 5, miR-452-5p K FFEAE (P < 0.05) 55
HUCECHII F 45, HeLaFISiHaZll il HlncRNA SOX2-
OT/KF T, miR-452-5p/KFFEAK (P < 0.05) o UL3&
1. HeLaZfMo 88 AN, T /e 28505 .

R1 ESHEALIMEHINCRNA SOX2-0OT, miR-452-5p7K T tb ik
Tab.1 Comparison of IncRNA SOX2-OT and miR-452-5p levels in cervical cancer tissues and cells

Ttem n IncRNA SOX2-0T miR-452-5p

Tissue

Adjacent normal tissue 20 0.53 £0.08 0.90£0.11

Cervical cancer tissue 20 0.94 +0.16" 0.49 £0.07"
Cell

HUCEC 6 0.42 £ 0.05 0.93 £0.14

HeLa 6 0.910.12” 0.47 £ 0.06”

SiHa 6 0.88 +0.10” 0.50 + 0.09”

1)P <0.05 vs. adjacent normal tissue;2) P < 0.05 vs. HUCEC cells.

2.2 IncRNA SOX2-OT 5miR-452-5pHyHE [ ) £
starBase % 3l T 28 5 2 75, IncRNA SOX2-OT
5 miR-452-5plH] £7 16 45 & A 5. WK1, SOX2-0T-
WT+miR-NC.SOX2-OT-WT+miR-452-5p mimic .
SOX2-0T-MUT+miR-NC ,SOX2-OT-MUT+miR-452-

hsa-miR-452- ENSGDOOD0242608 [SONZ-0T

IncRNA chr3:181740059-
5p 181740081 #]

5p mimic )8 G R BTG PES3 1 °00.95 £0.11,0.42 +
0.05.0.96 +0.11.0.99 + 0.1, 5miR-NCAi i [L 4%, 5
SOX2-OT-WTH: 5 ¢ fiymiR-452-5p mimic Jf: K il
TEPERRAIL (P<0.05)

23 FEYE AN IncRNA SOX2-OT \miR-452-

Target: 5' UNAGIGATIANIACAAMMACAGIC 3°
I 10 exo2 (ARLAR R
m1 RN ' AGUCAADAGGRGACTG- X GANCAA, 5

E1 starBaseM i FillincRNA SOX2-OTEmiR-452-5pi R[5 55 &
Fig.1 Targeting relationship between IncRNA SOX2-OT and miR-452-5p predicted using the starBase website
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X BE 2 | si-NC4H | si-SOX2-0T4 | si-SOX2-0T+
anti-NC4] ,si-SOX2-OT+anti-miR-452-5p4{IncRNA
SOX2-0T/K 435 2450.92 + 0.10.0.91 + 0.10,0.46 +
0.06.0.48 + 0.06.0.49 + 0.06, miR-452-5p7K 435l A
0.39 + 0.05.0.40 £ 0.05.0.87 £ 0.10.,0.85 + 0.10,
0.43 +0.05, 5si-NCH 142, si-SOX2-0T#4{IncRNA
SOX2-OT/K P , miR-452-5p/KF-FHi5 (P < 0.05) 5

si-NC

Control

EdU

DAPI

Merge

si-SOX2-0T

H5i-SOX2-OT+anti-NCA] L4, si-SOX2-OT+anti-miR-
452-5pZHmiR-452-5p/K-F- [ (P < 0.05) -
2.4 YL A LR AN G TR

si-NCZH H A8, si-SOX2-OTZHEAUBH % PCNA |
cyclin DI1ZEIAKFEFEAR (P < 0.05) 5 5si-SOX2-OT+anti-
NCA H %5, si-SOX2-0T+anti-miR-452-5pZH EAUBH 4
# PCNAFlcyclin D1RIAKF-FH i (P < 0.05) . WLE
2 K342,

si-SOX2-0T+
anti-miR-452-5p

5i-SOX2-0T+
anti-NC

E2 EdUSSIGHNZAIETE x 200
Fig.2 Cell proliferation detected using the EdU assay x 200

I 2 3 4 5
pova S S SR S G 10

1, control group;2,si-NC group;3,si-SOX2-OT group;4,si-SOX2-OT+anti-NC group; 5, si-SOX2-OT+anti-miR-452-5p group.
B3 Western blotting#iIPCNA. cyclin D1, MMP-9, TIMP-2%&i%x
Fig.3 PCNA, cyclin D1, MMP-9, and TIMP-2 expressions detected using Western blotting
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2.5 LS A AGE RS AR 2B G O

5si-NCH H 482, si-SOX2-OT4H 3T 7% 41 i %% . 1=
22 41 Jf £ MMP-92 3k 7K F- BTG, TIMP-238 3K 7K °F-
TH&E (P <0.05) ; 5si-SOX2-0OT+anti-NC4 FL %%, si-

SOX2-OT+anti-miR-452-5p2H i #% 41 i 5 2 72 40 e
B MMP-9E A K TH R , TIMP-2 35 /KRG (P <
0.05) L3 K4 .32,

2.6 HEBAEIE

F2 FHAMMEE. THMEEBERLHILR
Tab.2 Comparison of cell proliferation, migration, and invasion among groups

Number of Number of

Group n EdU (%) PCNA Cyelin D1 migrating cells  imvading cells MMP-9 TIMP-2
Control 6 3568+371  0.93:0.10 085+0.09  14531£1586 12245+1329  0.87£0.10 0.34+0.04
si-NC 6  3471£362  0.90%0.10 084+009  141.58+1522 121.36+13.06  0.85£0.10 0.37 +0.05
si-S0X2-0T 6 1264+135"  042:005”  039:005"  81.63+837" 7042x7.18"  038£005"  0.80x0.09"
si-S0X2-0T+anti-NC 6  1338%143 0432005 040 +0.05 8347849  7261£735  040£0.05 0.78 +0.09
si-S0X2-OT+anti-miR-452-5p 6 30.52+3.19”  0.88=0.10"  0.80=0.09” 13039+ 14.03" 11528+ 1247" 081£0.09”  0390.05"
1) P <0.05 vs. si-NC group;2) P < 0.05 vs. si-SOX2-OT+anti-NC group.
si-SOX2-0T+ si-SOX2-0T+
Control si-NC si-S0X2-0T anti-NC anti-miR-452-5p

Migration

Invasion

E4 Transwell B3 M4BT FIEZE x 200
Fig.4 Cell migration and invasion detected using Transwell assay x 200

si-NCZ Flsi-SOX2-0T4 ¥ # 9 7K FR 43 51
(711.49 + 73.52) mm*F1 (302.57 + 31.87) mm?, Jii &3
51 A (1.28 +0.14) gfi1 (0.59 + 0.07) g, IncRNA SOX2-
OT7K 43 %) 20.95 £ 0.11F10.51 + 0.06, miR-452-5p
K43 51 240,42 £ 0.05F10.91 + 0.10. 5si-NCAL tb
B, 5i-SOX2-OTZH R AH R A= K 228, IR B/ I, o i
I8 5%, IncRNA SOX2-OT7K - [ {1, miR-452-5p7K
T (P <0.05) JULES,

2.7 BAHEALURIIES

si-NCZH Jit 92 240 o 5 780 14 B 408, 440 i 22 A
T, 4B T g 0 AN, A LA St 254 (LR RDE % 4
ZUPR S KA B 5 si-SOX2-O T4 41 40 ] A
IR EE 1 S il AT G R RIRSE . LIl 6 .

1000= @ si-NC

" - si-S0X2-0T
£ 800+

B

£

E

T 600-

i

&

£ 400

=

i

s

< 200

=~

5 0 15 20 25 30 35
Time/d
#P < 0.05 vs. si-NC group.
E5 HREBEEER

Fig.5 Volumes of transplanted tumors in nude mice
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si-NC si-SOX2-0T

Wl PR et
E6 HERBURRRBEEFREETML %200
Fig.6 Pathological changes in transplanted tumors in nude mice
determined using HE staining x 200
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5 B 2 R A A R T R

B 14 % A R0 R R A 2 L ) 1 AR R
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UG 20 M PCNA Leyelin D1 MMP-97 263k, TIMP-2
fik3R35. PCNA \cyclin D1z 6 4H i 14 58 AH G & 1,
MMP-9FITIMP-27F J 41 Al (4 1T 7% = 28 3 72 vh &
PR TS R, fEHEPCNA (cyclin D15%1A
A SR 5096 A0 R A 8 A, n PR PN R ) A
HE I HE B 3500 & A AR J& I PCNA Leyelin D1
Fe Ik A (i 2 200 B S I 00 S S R RS AR
i A K™ B IRMMPO R 25 2% 1T 1) 555 SiH a2 0 Y {2
FERE R RE 7, VNS s (0 A K, 3003 B B0 4 K
FERUR D . TIMP2id 363 AT ) B SRR 40 Mg
20 it A K NG B AR 98 A0 O T, o SR
JRUOT L Hy e TN, 30 I PCNA Leyelin D1 . MMP-93%
ik AR HETIMP-238 3K , T4 B 25008 i 38 4 12 A5
1258 , AT ey 00 (0 A

IncRNAW) 5% Rk S 5 Z i i & SR L,
IncRNA SOX2-OTH 1 R EUE K+, 2 5y R4
(1 22 PO AL A TR AR R IS RIS WA Wb
W TR IR ARPRIE & L, IncRNA SOX2-
OTTE & 2595 28 23 R 41 Ji v 3 2 3K, 410 il lncRNA
SOX2-OT R il B S0 240 B i 36 5 B R 2%

¢

52" R, IncRNA SOX2-OT3h 3 1 7] 14 3 59 5935
SEPEFTY I IneRNA SOX2-OTa] 311 ] 1§98 4 fith
J K. IncRNA SOX2-OTiA ] 3 i3 #1 i) 17 il miR-
519e-5pAie i LI 4t B3 7 , a6 AT 2L U 200 X i S
RO B R 3 Ine RN A SOX2-OTH] 1) i 21
U038 210 PR P e
miRNAJEH UL AR B AR MBS RNA , 5 5 Rk
S B SO A N 1Y) Z2 R 1 R A RUR S )
X, miRNA% ZIncRNAKE [ 45, 2 5RE M &
A RUR J# AR 5T K B, miR-452-5pTE B #0841 41
i Rk, LB IneRNA SOX2-0TH] | ##miR-
452-5p, H 23 [0 A7 76 B8 10 25 45 00 1, & W IncRNA
SOX2-OTH] #L [i7] # il miR-452-5p , {(E ¥ 2 9 4 A=
K W92 7R miR-452-5pih 3¢ 1 AT 41 i 2y
SO AN 0 B A R RS R 22, AR PR T, 2 I 0
A PN S5 T A% AR 109 A= K o 4 %6 3AmiR-452-5p AT 410 ]
/N0 i A0 I B T RS AR AR B T A
WFFE AR R B0 45 S 7 |, B fKIneRNA SOX2-OTH]
- ImiR-452-5p7KF-, il #R B AL AR R 1 A= K, 2R B
JL#RIncRNA SOX2-OTA] 3 £ 8 [a] | ##miR-452-5p,
T ey e 2 R R
25 F AR, IncRNA SOX2-OTA] {2 E 2 2509 20 ity
BoE TR R 2R, 51 I HmiR-452-5pAH ¢ (H
B U 1 A LR 32 22 05 TR, HL A0 )
KB 2R, 5 2L 98I0 5 N2 7 T TR AR
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