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WE %L B £ LncRNA OIP5-AS1¥2%) miR-381-3p/FSCN 143+ %7 J& (NPC) 4 L%
FH . AR BB E R B R R . 1 XA T NPCE 4 8 2140 B % 5 442 F LncRNA OIP5-AS1.
miR-381-3p#9 £ X K-F A FSCN1& & kL €. FFHNE-14805 4 sh-NC4L. sh-OIP5-AS14L. miR-
NCZL. miR-381-3p mimicZi. sh-OIP5-ASI+inhibitor NCZL. sh-OIP5-AS1+miR-381-3p inhibitor
40, RT-qPCRZ: 34 LncRNA OIP5-AS1. miR-381-3p#= FSCNI mRNA& A K-F ; MTT 52 5460
L IOIGFA G 7] T AR T AT AR, 52 Ba A I 4 e S P 4K Transwell 52 3048 40 R it A5 Fe 2 22 58 ), R
KE B A T30 A0 RIP 2 3048 miR-381-3p5 FSCNI. miR-381-3p5 LncRNA OIP5-AS149 &
456X % ; Western blot 523645 E-cadherin. CK18. Slug& FSCN1%& & %A &. MER RS
JGAEE FH4 2o A Control2E. sh-NCZA. sh-SNHG1428 , # #4458 /i & A KAR , %97 2B40 kA )
FSCN1. Ki-67. E-cadherinfe MMP9%& & &AL, sh-OIP5-AS148. miR-381-3p mimicd 5% 5
H TR, @Dl . ST ik, T2 2 M. FSCN1& @ Rk 2. Slhugkd
F3iA28 Y, BE-cadherin. CKI18% & & ik & & (P<0.05). 5sh-OIP5-AS1+inhibitor NCZE Fb4%, sh-
OIP5-AS1+miR-381-3p inhibitorZf 28 fD.go. L& AL, T 12 2 miesk. FSCN1&E & &KL=,
SlugZ & & ik ¥, E-cadherin. CKI18%& & £ X FM YV (P<0.05). )4 £¥ 27, &K LncRNA
OIP5-AS1 T #7 4| #4478 £ K , #4858 2842 LncRNA OIP5-AS14» FSCNI mRNA & ix & & FSCNI .
Ki-6742=MMP9%& & & ik &%V, miR-381-3p & E-cadherin & & i& &3¢ /n(P<0.05). LncRNA OIP5-
AS1i# it ¥e.©) 8 i miR-381-3p/FSCN 144, ML #ENPCa 3G 74 . 12 2 R EMT# 42,
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Effects of LncRNA OIP5-AS1 on the Proliferation,
Invasion and Epithelial-Mesenchymal Transition
of Nasopharyngeal Carcinoma Cells by Targeting miR-381-3p/FSCN1 Axis
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Abstract This article aimed to investigate the effects of LncRNA OIP5-AS1 on the proliferation, inva-
sion and EMT (epithelial-mesenchymal transition) of NPC (nasopharyngeal carcinoma) cells by targeting the
miR-381-3p/FSCNI axis. The expression levels of LncRNA OIP5-AS1 and miR-381-3p, as well as the protein ex-
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pression level of FSCNI1, were detected in cancerous tissues and paracancerous tissues of NPC patients. The HNE-
1 cells were assigned into the sh-NC group, the sh-OIP5-AS1 group, the miR-NC group, the miR-381-3p mimic
group, the sh-OIP5-AS1+inhibitor NC group, and the sh-OIP5-AS1+miR-381-3p inhibitor group. The RT-qPCR
experiment was used to measure the expression levels of LncRNA OIP5-AS1, miR-381-3p and FSCNI mRNA.
MTT assay was implemented to detect the cell proliferation ability. Plate colony formation assay was implemented
to measure the number of cell colonies. Transwell assay was used to detect cell migration and invasion abilities.
The dual luciferase reporter gene assay and RIP experiment were used to detect the direct binding relationship
between miR-381-3p and F'SCNI, as well as between miR-381-3p and LncRNA OIP5-AS1. Western blot experi-
ment was used to measure the expression levels of E-cadherin, CK18, Slug and FSCN1 proteins. The nude mouse
tumor transplantation model was constructed and assigned into the Control group, the sh-NC group, and the sh-
SNHG14 group. The mass and volume of the transplanted tumors were measured, and the expression of FSCNI1,
Ki-67, E-cadherin and MMP9 proteins were detected by immunohistochemistry. Compared with the negative con-
trol groups, the cell Dy, value, the number of clone formations, the number of migrated and invaded cells, and the
expression levels of FSCN1 and Slug proteins in the sh-OIP5-AS1 group and miR-381-3p mimic group were lower,
while the expression levels of E-cadherin and CK18 proteins were higher (P<0.05). Compared with the sh-OIP5-
AST1+inhibitor NC group, the cell D value, the number of clone formations, the number of migrated and invaded
cells, and the expression levels of FSCN1 and Slug proteins in the sh-OIP5-AS1+miR-381-3p inhibitor group were
higher, while the expression levels of E-cadherin and CK18 proteins were lower (P<0.05). Animal experiments
showed that knocking down LncRNA OIP5-AS1 inhibited the growth of transplanted tumors, decreased the ex-
pression levels of LncRNA OIP5-AS1 and FSCNI mRNA, as well as the protein expression of FSCN1, Ki-67, and
MMP9Y, while increased the expression level of miR-381-3p and the protein expression of E-cadherin (P<0.05).
LncRNA OIP5-AS1 promotes the proliferation, invasion and EMT process of NPC cells by targeting and regulating
the miR-381-3p/FSCNI1 axis.

LncRNA OIP5-AS1; nasopharyngeal cancer; HNE-1 cell; epithelial-mesenchymal transition;
miR-381-3p/FSCNI1 axis
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1.1 #8

L1l aAZFAKRE  WEEIRARHZ I NPCH L
S g 55 E S 21 2355 6081, T AR VIR 5 S B
BT E A . XHRT-qPCRIE. Western blotik
Fe % AL IER I LncRNA OIP5-AS1. miR-381-3p
S FSCNI1EE FZRIAE ML . ASEES O 5 B 25T st
) P 8 3 X T H O R B AR 3 2 TR s (13
IS HGYY-KY-2025-0154).

1.1.2  ##h5 £ KA HNE-140 /g (185 :
SHC1664)) H % o =ML (7 50 ) A BRA 7 5 sh-
OIP5-AS1. miR-381-3p mimic. miR-381-3p inhibitor
Jo HBH X i sh-NC. miR-NC. inhibitor NC3J H1
DA =R A PR A R 2L MTTRG & (55
GOY-9134)1l H _Fifg A it Sl A fR 22 7] ; RPMI-1640
B FREE (525 0 601601 1) B AL IS BN AEMIH AR A
PR ] 5 SR 2% 2 B PCRIRGTI & (T 5 1 AHO101)
3 LR ERHEAE Y ARA R A ; LncRNA OIP5-
AS1. miR-381-3p. FSCNI. GAPDH. U6 JRT-qP-
CRIIWIIF B Ak (B ) FE R A IR A 7 HE 4
E-cadherin. CK18. Slug. FSCNI1. Ki-67. MMP9.
B-actinffi A& (H25: 0131, 0191. 6202, 7988. 0198.
5228, 0115) BILFR R R EM T LA R A
JIE 544 2000 TRIzolik 7 (#25 : S30520. R21086)
W R AR A IR AR Ago2difl. BATE
XTI IgG(H5 5 : SAB4200085. NI04)IH [ 75 4% F5 B
mE AR R S ARAA .

1.2 753k

1.2.1 RRAZHBRELAREZEEMNEE X £
fi H] ENCORIZ 5 & Tl {2 75 LncRNA OIP5-AS1
5 miR-381-3p. miR-381-3p5 FSCNI{ELE HAM
Ao HJEEOIPS-AS1HF A7 (OIP5-AS1-WT), FAZR!
(OIP5-AS1-MUT). FSCNI%F %4 (FSCNI-WT). 5
AR (FSCNI-MUT) i b . 1 F g 54k 200045 DL _E
JF ALY )5 miR-NC+ miR-381-3p mimictt#% 4T
HNE-1411J}f1, 48 /= far il 24 ' ZR Bt

1.2.2 RIPZ 344 miR-381-3p. LncRNA OIPS-
AS1E Ago2& @ Fegtast g £HL BOEAEK
HHHNE- 140 L 1< 1094142 Fh T-6FLAR, IMARIPZLS#E
TROK F224% 30 min. 43 7% B SEI 4 (fF FH Ago2it
) B HE A (ff FH TgGHULAAR )Rl InputZH (ZLARR),
TN A/GHREER 4 °Clefs 8 2 ho FHTA Y RIP

GG ER R SR LR AR RS S,
14 ] TRIzolIRX 77 H2 U RNA, i i RT-qPCR SZ 4646 il
miR-381-3pfILncRNA OIP5-AS1 AN & &K F.
1.2.3 a3 finin B HNE- 141 ff 55 5% T
RPMI-164055 7= 56+, B 37 °C. 5% CO.ZN 55+
iR EN BN, Kish-NC. sh-OIP5-AS1. miR-
NC. miR-381-3p mimic. sh-OIP5-AS1A/linhibitor
NC. sh-OIP5-AS1HImiR-381-3p inhibitor} J) %% 4
YL, K RF N A i 44 4 sh-NCZH . sh-OIP5-AS1
ZH. miR-NCZl. miR-381-3p mimicZl. sh-OIP5-
AS1+inhibitor NC41. sh-OIP5-AS1+miR-381-3p
inhibitor#H . %48 hJ& AR S F5 5 .

1.2.4 RT-qPCRZ%  fd FH Trizolisl 72 HU 40 i &
MU RNA, & A5, X T LncRNA OIPS-
AS15 FSCNI, fi ] PrimeScript RT Master Mixii 7|
BT IS, X T miR-381-3p, K4 22
IR s 5 53 5 1 AR PR L HERRAS DU, B FH 1) 2530 I
575N 5'-GTC GTA TCC AGT GCA GGG
TCC GAG GTA TTC GCA CTG GAT ACG ACA
CAG AGA GC-3'. %A )5/ SYBR GreeniZEi#t{T
qPCRY 1. 20 pLJ2BifA % : 10 pL 2x SYBR Green
TR, bR 51404%0.5 uL, 2 uL cDNAHR, 7 uL
TolEK. J IR N 95 °CTIARME 30 s; 95 °CAz
10 s+ 60 °CiB K IEMH130 s(40MEH ). LLGAPDH)Y
LncRNA OIP5-AS1 1 FSCNIf{ N2, U6y miR-381-
3pHINZ . SIPIFEHI LR, {2229k 5 H A&
R 1 R IE 7K

1.2.5 %95 2840554 M FSCN1 & & o B g
Fom s R E T 4% 2 KRS, T4 °CUKAE b [H
JE 24 hiE, HilEi4 um AT R . U & s 2
K. HEBEE, 4 3% H0.% i d 1 Py i A
B, P20 2E I 5 IR E S I\ FSCN1—$t
(1:500) 4 °CHFE LR ; WHIMAZHT(1:1 000) =i
% E 1 h, DABRA, HAREIGH . TEHHEE
M EE K Imaged B THRIBOLEE (DYE, PAt R
BLFSCN1 & FRIA R

12.6 MTTiAmwie®h &g LLERfL
S}V E R+ 96 LIk . 7EHL YL AbFH 48 h/F,
FEALIIA20 pL MTTVEW, T°37 °C. 5% CO.4H s
FRAERIE 4 h; LI 150 uL DMSO, & TH#E K
HiE . WG, GEIRY (150 r/min. 15 min). T
BRI 25 FLAE 490 nmis KA W6 B (D) E, DL
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Table 1 Primer sequences
LA Fii g5 —3") TS5 —3")
Gene Forward primer (5'—3") Reverse primer (5'—3")

LncRNA OIP5-AS1 TGC GAA GAT GGC GGA GTAAG

TAG TTC CTC TCC TCT GGC CG

FSCNI GAC ACC AAA AAG TGT GCC TTC CG CAAACT TGC CAT TGG ACG CCC T
GAPDH GTC TCC TCT GAC TTC AAC AGC G ACC ACC CTG TTG CTG TAG CCA A
miR-381-3p CGC GTA TAC AAG GGC AAG CT GTG CAG GGT CCG AGG T
U6 AGA GCC TGT GGT GTC CG CAT CTT CAA AGC ACT TCC CT
SRS /T o 5 18~20 @)y [ L s Sk I S A BR A = [ 427

12,7 ABEHAREHAAN MR &Y
B 9% 48 hJG M40 i 58 4 s 97 2 B OF i 8. B
1x10°/mL2H f =235 S) e Fh T 6 fLiR 1, B T°37 °C.
5% COAN R F=f P i B 7714 do 4R AT g
J L 74 G H >S50/ )BT, AN 4% % 5% B I = 3 (]
SE 15 min. 0.1%%5 5n 58 4 (0 = R 44 64 15 min, B
T Ja T3 B B T MR T S P A

1.2.8 Transwell/Js & #4028 oL iE 45 Faf2 22 b U
B0 KA I 5 Ak 3 ZEL A L 0.25 % 58 2 1 i =5 IV
££(20 min). Z50x(1 000 r/min. 5 min), F TG IM3E B
FRIRE NN, A REAH 0 E 2 2x10°/mL.  HX 2441
Transwell/NE |, £ F Z A 600 pLE 10% A6 4 75
e 7R AL, [ E=E AN 200 pnLA R . K
INFE RN 24U FEE T 37 °C 5% CO 5346
WFE48 WG, L LEBRARMMAM, £4%2EK
PSSR 5 15 min. 0.1%%5 S48 el = iR e o
15 min/5 T W58 T WS HE. RSN B
A MR UK, HAR P RIFIT R SL5

1.2.9 Western blot#e ) E-cadherin. CK18. Slug&
FSCNI& A FAHI WS AN A SWEA, N
A RIPAZFRGIAT R, 78535504 °Cs 12 000 r/min
2015 min)J5, SKHBCA & &4 EisEA
WEE, FRA0H RIPARMFACK T B AR AW R 4
—IEER MR . HEOFENET 100 °CHiKHG
AR, AL ERE30 pgiEEH, 4 SDS-PAGE
Bk B $E PVDFR. 5% g Wk =I5 12 TR i
H 1 hj5, ¥ 5 E-cadherin(1:1 000). CK18(1:800).
Slug(1:800). FSCNI(1:1 000). B-actin(1:1 000)—$i
TE4 °CREIR BB, R H FH TBSTHRE 3K 5
AZPtIgG(1:1 000) = HIEIRFFH 2 he K IEE
W )5, Al Imaged PRI 5 2% 5 K A

1.2.10 A5 BALB/CH/NRAER, 755

YFAIES A SCXK () 2022-0004]. #4252 5E mi A
OIP5-AS1/] HNE-1 41 itk (sh-OIP5-AS14H ) J¢ H ]
PEXT BRI (sh-NCEH), 55 % 1E 5 K5 77 11 HNE-141]
R REEH, 72 /N BRI T V25 B (5> 10° 44
). 4JE JEAbBERR R, R, M E R
AR ARHF UL B X T G R B B A 3 25 TR 2
i (e FEHL 5 HGY Y-KY-2025-0171).

1.2.11 AHAELLFSCN1. Ki-67. E-cadherinf=
MMPO% & £ A K-F#m B H BAEIR 4 44%
HC1.2.57 AR P BRI AT, I B4y 7 FSCNI
Ki-67. E-cadherin. MMPO—i(FifE LA 1) 41:500)
4 °CHFE IR, —Pu(1:1 000)= W H 1 he T RIMkE
N ERHK FH Image 54 AT 25 88 1 BH PR SRk 1B O
12,12 St a4 SLERHdiE A SPSS 27.08 44
BEAT T, TF R R & IE A 0 A DL B bR 22
(eks) e WIZELITT LR er s, 2 4L 1A LEASCR )
FLIRIER T7 2240 M, ZH IR PR LL AR FH SNK-g R 56
P<0.05 8 A Giit 5 e

2 H#R
2.1 NPCZHZH LncRNA OIP5-AS1, miR-381-
3pAMFSCNIEHRIETL

s AU B, 224141 LncRNA OIP5-AS|
Fik L FSCN1#E A ik LI, miR-381-3pFK ik N i
(P<0.05). WK1, E2F1F2.
2.2 miR-381-3p5LncRNA OIP5-AS1. FSCNIfY
LIEPSE

miR-381-3p 5 LncRNA OIP5-AS1. FSCNI1%} %)
AL A5 (B3 A1 E4). miR-381-3p mimicAIOIP5-
AS1-WTHEHJL L) & miR-381-3p mimicHl FSCNI-WT
LB 5 O R YIS BEAIK (P<0.05), W33, 5
IgGA LA, Ago24H {23 & 4% LncRNA OIP5-AS1H1
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Paracancerous
tissues

Cancer
tissues

FSCN1 - - 54 kDa

[El1 Western blot¥MFSCN1ZE B RIEHR
Fig.1 FSCNI protein expression detected by Western blot

Paracancerous tissues

/L

&2

RIEA I AMFSCNIFAM Rk 1E R

Cancer tissues
IR T g

&Y
o
g /

Fig.2 Positive expression of FSCN1 detected by immunohistochemistry

%2 £4ALncRNA OIP5-AS1. miR-381-3pRFSCN1E A FRIAKFLLE
Table 2 Comparison of LncRNA OIP5-AS1, miR-381-3p and FSCNI1 protein expression among groups

2H 5 . FSCN145 [4(Western blot)

LncRNA OIP5-AS1 miR-381-3p K FSCNI (Dago)
Group FSCNI protein (Western blot)
Paracancerous tissues 1.00+0.05 0.99+0.6 0.69+0.05 0.17+0.03
Cancer tissues 3.41+0.30* 0.34+0.05* 1.37+0.16* 0.38+0.05%*

*P<0.05, L S5 ALV . Xk, n=60.
*P<0.05 compared with the paracancerous tissue group. X+s, n=60.

LncRNA OIP5-AS1:

miR-381-3p:

5'-UCAUGUUUACUCUUCUUGUAUC-3'

3'-UGUCUCUCGAACGGGAACAUAU-5'

&3 miR-381-3p5LncRNA OIP5-AS1HZE A1
Fig.3 Binding sites between miR-381-3p and LncRNA OIP5-AS1

FSCNI:

5'-UUUUUGUAAGUGUCAUUUGUAUA-3’

miR-381-3p: 3-UGUCUCUCGAACGG--GAACAUAU-5'
E4 miR-381-3p5FSCNIHIGES LS
Fig.4 Binding sites between miR-381-3p and FSCNI

miR-381-3p(P<0.05). W.%4.
2.3 FRMERIUE

5 sh-NC# b #;, sh-OIP5-AS14L LncRNA
OIP5-AS1 M1 FSCNI mRNAZIE i, miR-381-3p
Fik il (P<0.05); 5 miR-NCZLHE %, miR-381-3p
mimicZl FSCNI mRNAKIA T, miR-381-3p&KiA
i(P<0.05); 5sh-OIP5-AS1+inhibitor NC4 ML %%,

sh-OIP5-AS1+miR-381-3p inhibitorZd miR-381-3p%
IE R, FSCNI mRNAZKIE Fif(P<0.05). WL#%KS.
2.4 FLAMARIETERE 11 K T IR AL

5 sh-NCHL L%, sh-OIP5-AS 14 D oo ft A1 72
W T B B 22D (P<0.05); 5 miR-NC4 H %,
miR-381-3p mimicZH Do fE FH 5 B ¥ R B 5 sk /b
(P<0.05); 5 sh-OIP5-AS1+inhibitor NC41 F 45, sh-
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Table 3 Comparison of relative luciferase activity

] R
Group Relative luciferase activity
miR-NC group+OIP5-AS1-WT 1.01+0.06

miR-NC group+OIP5-AS1-MUT 1.00+0.03

miR-NC group+FSCNI-WT 0.98+0.04

miR-NC group+OIP5-AS1-WT 0.99+0.03

miR-381-3p mimic group+OIP5-AS1-WT 0.43+0.05%*

miR-381-3p mimic group+OIP5-AS1-MUT 1.01£0.01

miR-381-3p mimic group+FSCNI-WT 0.39+0.04"

miR-381-3p mimic group+FSCN/-MUT 1.00£0.02

#P<0.05, 5miR-NC+OIP5-AS1-WTHL L4 “P<0.05, HmiR-NC+FSCNI-WTZ H . ks, n=6.
*P<0.05 compared with the miR-NC+OIP5-AS1-WT group; “P<0.05 compared with the miR-NC+FSCNI-WT group. Xts, n=6.

#4 RIPSLIEEMmMIR-381-3p. LncRNA OIP5-AS17EAgo2ZE A AR = &K T
Table 4 Detection of relative enrichment of miR-381-3p and OIP5-AS1 in Ago protein by RIP assay

H

A OIP5-AS1 miR-381-3p
Group
Input group 1.00+0.06 1.00+0.08
1gG group 0.21+0.03* 0.18+0.03*
Ago?2 group 0.46+0.05*" 0.37+0.04**

*P<0.05, HnputZl L “P<0.05, 51gGALILE . Xs, n=6,
*P<(.05 compared with the Input group; “P<0.05 compared with the IgG group. X+s, n=6.

=5 FLEMMEILNcRNA OIP5-AS1. miR-381-3pF1FSCNI mRNAFIAK LI
Table 5 Comparison of LncRNA OIP5-AS1, miR-381-3p, and FSCNI mRNA expression levels in each group of cells
2853

Group LncRNA OIP5-ASI miR-381-3p FSCNI mRNA
sh-NC group 1.00+0.05 0.99+0.03 1.0120.01
sh-OIP5-AS1 group 0.38+0.04* 1.47+0.07* 0.52+0.04*
miR-NC group 0.99+0.04 1.00+0.04 0.98+0.03
miR-381-3p mimic group 0.98+0.05 1.66+0.08" 0.43+0.04"
sh-OIP5-AS 1+inhibitor NC group 0.39+0.04 1.48+0.06 0.51+0.04
sh-OIP5-AS1+miR-381-3p inhibitor group 0.41£0.04 1.11£0.07¢ 0.80+0.04%

#P<0.05, 5sh-NCZH HLAL; "P<0.05, 5miR-NCALLE; “P<0.05, 5sh-OIP5-AS1+inhibitor NCZH L. Xts, n=6.
*P<0.05 compared with the sh-NC group; "P<0.05 compared with the miR-NC group; “P<0.05 compared with the sh-OIP5-AS1-+inhibitor NC group.
X+£s, n=6.

2 2a0imm gt ' =10 mm
- 10 . , ‘ gl

= _ ~—

A: sh-NC#; B: sh-OIP5-AS141; C: miR-NCZ; D: miR-381-3p mimic41; E: sh-OIP5-AS1+inhibitor NCZH; F: sh-OIP5-AS1+miR-381-3p inhibitor .
A: sh-NC group; B: sh-OIP5-AS1 group; C: miR-NC group; D: miR-381-3p mimic group; E: sh-OIP5-AS1+inhibitor NC group; F: sh-OIP5-AS1+miR-
381-3p inhibitor group.

El5 FiRseFER SR

Fig.5 Plate colony formation assay
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Table 6 Comparison of D4 and colony formation numbers in each group of cells

4151 oo Sl IR

Group Colony formation numbers
sh-NC group 0.58+0.04 125.6247.21

sh-OIP5-AS1 group 0.35+0.02* 58.11+4.63*

miR-NC group 0.57+0.03 123.69+6.85

miR-381-3p mimic group 0.32+0.02* 52.17+4.01%
sh-OIP5-AS1+inhibitor NC group 0.36+0.03 60.50+£5.15
sh-OIP5-AS1+miR-381-3p inhibitor group 0.50+0.04% 107.83+£6.42%

#P<0.05, 5sh-NCALLL#L; 7P<0.05, 5miR-NCZL HLAL; “P<0.05, sh-OIP5-AS1+inhibitor NCALLLEL . Xts, n=6,
*P<0.05 compared with the sh-NC group; “P<0.05 compared with the miR-NC group; “P<0.05 compared with the sh-OIP5-AS 1-+inhibitor NC group.

X=£s, n=6.

Migration

Invasion

A: sh-NCZH; B: sh-OIP5-AS14H; C: miR-NCZH; D: miR-381-3p mimic#; E: sh-OIP5-AS1+inhibitor NCZH; F: sh-OIP5-AS1+miR-381-3p inhibitorf .
A: sh-NC group; B: sh-OIP5-AS1 group; C: miR-NC group; D: miR-381-3p mimic group; E: sh-OIP5-AS 1+inhibitor NC group; F: sh-OIP5-AS1+miR-

381-3p inhibitor group.

E6 Transwell LI MITHMEREER
Fig.6 Migration and invasion detected by Transwell assay

7 BEITHBINEEMAOE LR

Table 7 Comparison of the number of migratory and invasive cells among groups

415 RIS RN

Group Number of migratory cells Number of invasive cells
sh-NC group 126.17+7.36 95.61+£7.23
sh-OIP5-AS1 group 52.40+4.23% 46.73+5.80*

miR-NC group 123.6448.11 92.89+7.75

miR-381-3p mimic group 48.33+4.69" 44.33+5.32°
sh-OIP5-AS1+inhibitor NC group 55.58+5.02 47.65+5.18
sh-OIP5-AS1+miR-381-3p inhibitor group 108.29+6.70¢ 76.22+7.03¢

*P<(.05, 5sh-NCZL L, P<0.05, 5miR-NCALELE; #P<0.05, 5sh-OIP5-AS1+inhibitor NCA L . Xks, n=6.
*P<(.05 compared with the sh-NC group; “P<0.05 compared with the miR-NC group; “P<0.05 compared with the sh-OIP5-AS 1+inhibitor NC group.

X+£s, n=6.

OIP5-AS1+miR-381-3p inhibitor4] Do, 57 F 1 5 3
BN (P<0.05). WLEISFIZG.
2.5 HEMPITRIRERE LR

55 sh-NCHL %, sh-OIP5-AS14LIT# Fl12 7841
LB 980 (P<0.05); SmiR-NCHLL#, miR-381-
3p mimicZiEF% 17 28 40 i 50 B 2 8> (P<0.05);

55 sh-OIP5-AS1+inhibitor NC4L L #%, sh-OIP5-
AS1+miR-381-3p inhibitorZHiT 7% 112 2241 iy £ 1 &
W% (P<0.05). WLE6MET.
2.6 RLBLMAEE-cadherin, CK18. SlugXFSCN1
ERFRIEELLER

5 sh-NCA EL#% , sh-OIP5-AS14H E-cadherin.
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E-cadherin  SeG—_— - — - - s 135 kDa

Slug------ 39 kDa
FSCNI S sw— TR v e g, ¢ kDa

-

A: sh-NC41; B: sh-OIP5-AS141; C: miR-NC41; D: miR-381-3p mimic4l; E: sh-OIP5-AS1+inhibitor NC41; F: sh-OIP5-AS1+miR-381-3p inhibitor4l .
A: sh-NC group; B: sh-OIP5-AS1 group; C: miR-NC group; D: miR-381-3p mimic group; E: sh-OIP5-AS1+inhibitor NC group; F: sh-OIP5-AS1+miR-
381-3p inhibitor group.
[#]7 Western bloti& N &E H &
Fig.7 Western blot analysis of target protein expression

#8 KAMAEE-cadherin, CKI18, SlugRFSCN1EBHFRAELLE
Table 8 Comparison of E-cadherin, CK18, Slug, and FSCN1 protein expression levels in each group of cells

2

Group E-cadherin CK18 Slug FSCNI
sh-NC group 0.32+0.04 0.57+0.03 0.91+0.05 0.77+0.04
sh-OIP5-AS1 group 0.78+0.05* 1.04+0.07* 0.38+0.03* 0.26+0.03*
miR-NC group 0.31+0.03 0.59+0.04 0.88+0.04 0.80+0.04
miR-381-3p mimic group 0.82+0.05" 1.11£0.06" 0.35+0.03" 0.22+0.02"
sh-OIP5-AS1+inhibitor NC group 0.76+0.04 1.02+0.05 0.40+0.03 0.28+0.03
sh-OIP5-AS1+miR-381-3p inhibitor group 0.45+0.04% 0.74+0.04% 0.72+0.04% 0.69+0.04¢

*P<0.05, 5sh-NCZH LL#; *P<0.05, S miR-NCHLLLEL; “P<0.05, 5sh-OIP5-AS1-+inhibitor NCZH LL#L . xts, n=6.
*P<0.05 compared with the sh-NC group; “P<0.05 compared with the miR-NC group; “P<0.05 compared with the sh-OIP5-AS1+inhibitor NC group.
Xts, n=6.

Control group

sh-NC group

sh-OIP5-AS1 group

E8 BAEEA

Fig.8 Size of transplanted tumors

CKI8E FIRIAEMIN, Slug. FSCNI1E K& =k cadherin, CKI18%# H &k & k>, Slug. FSCN1HEH
/b (P<0.05); 5 miR-NCHALEL#;, miR-381-3p mimicZi FIEEIEIN(P<0.05). WET7THIZES.

E-cadherin. CKI18%K FHFRE =N, Slug. FSCNI 2.7 BIBABIEEARNIELER

FARIEEWD (P<0.05); 5 sh-OIP5-AS1+inhibitor A% Fsh-NCZH, sh-OIP5-AS 141 R AR AR I
NCZ L%, sh-OIP5-AS1+miR-381-3p inhibitorH BE- Yy, H RS AR i = 9842 (P<0.05).  ILIEISFIZK9.
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R9 HARBRMEARNLIL

Table 9 Comparison of tumor size in nude mice among groups

H PR/ mm? JiE/g
Group Volume /mm* Mass /g
Control group 550.37+34.60 0.52+0.04
sh-NC group 532.54+38.19 0.50+0.03
sh-OIP5-AS1 group 217.71£16.51%* 0.24+0.04*

#*P<0.05, 5sh-NCAHLLHL . xts, n=6.
*P<0.05 compared with the sh-NC group. X+s, n=6.

#10 REFBEEELLncRNA OIP5-AS1, miR-381-3pF1FSCNT mRNAZRIAKFELE
Table 10 Comparison of LncRNA OIP5-AS1, miR-381-3p, and FSCNI mRNA expression levels
in transplanted tumor tissues among groups

éﬂjip LncRNA OIP5-AS1 miR-381-3p FSCNI mRNA
Control group 1.00+0.05 0.34+0.04 0.97+0.06
sh-NC group 0.97+0.08 0.33+0.04 0.99+0.04
sh-OIP5-AS1 group 0.34+0.04* 0.78+0.06* 0.42+0.03*

#P<0.05, 5sh-NCALLL#Z . ¥ts, n=6,
*P<0.05 compared with the sh-NC group. X+s, n=6.

Control group sh-NC group sh-OIP5-AS1 group

FSCNI sy

E-cadherin px g%

"o ‘ﬁarﬂmﬂu,ruﬁeae

Fig.9 Immunohistochemical detection of proteln expression

2.8 RIBFBEBAL LncRNA OIP5-AST, miR- 2.9 KEFIEEFSCNI., Ki-67. E-cadherin#l

381-3pFIFSCNI mRNAFIEK T L MMPYRIEK L
T sh-NC4H, sh-OIP5-AS 1415 ¥ & 41 2R AT sh-NC4H , sh-OIP5-AS14H #% Wi J5 4H 21

LncRNA OIP5-AS1F1FSCNI mRNAKIA T, miR- FSCNI1. Ki-67F1 MMPOBH P %15 /K V- [%1% , E-cad-
381-3p#ik LI (P<0.05). W.#10. herinPH PR IE KT E(P<0.05). WLE9FIZEKLL.
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F11 FEMBEHEFSCNL, Ki-67. E-cadherinfIMMPIZRIALLEL
Table 11 Comparison of FSCN1, Ki-67, E-cadherin, and MMP9 expression in transplanted tumors among groups

E-cadherin [ 14 41 {1 % /%

E-cadherin positive cell rate /%

MMPIRHPEZH /%
MMP9 positive cell rate /%

5 FSCNIFH{EAN I 4/% Ki-67RH 41 i 22/%
Group FSCNI positive cell rate /%  Ki-67 positive cell rate /%
Control group 65.28+5.10 57.43+£5.26

sh-NC group 63.69+5.71 55.20£5.95

sh-OIP5-AS1 group 28.33+4.16* 21.6943.24*

18.32+3.07 70.52+5.38
20.51+2.33 68.27+5.10
53.104+4.27* 41.15+4.69*

*P<0.05, 5sh-NCAH LL#E . xts, n=6.
*P<0.05 compared with the sh-NC group. X+s, n=06.

3 g

LncRNAHE T ceRNAHLH % miRNA J # JE
RIRik, fENPCAHARIGAE . 228, L& AL
(mesenchymal-epithelial transition, EMT)%§ 424225t
FErp RS HAE Y, A7 LALncRNA OIP5-AS|
TR, EAYME B 22 TIE S LncRNA OIPS-
AS15miR-381-3p. miR-381-3p 5FSCNITE{EL: &
P75, HEMHR T LncRNA OIPS-AS 13 i # [7] miR-
381-3p/FSCN 14 5%F NPCHH A & M AE W) AT NI
M o

LncRNA [ 575 215 2 I 88 K A R Je 1Y) L B 5y
TFRHE, HTiE s I s m R TN, 25
T 2 PR ) S A 4% . LneRNA OIP5-AS11E 9
JELncRNA, T IESCEMiE . 1 55 2 ol 1t g
W Rk, I I R AR T A e A 5 e A e
A K, s et U3, AR 5T 45 SR R, Ln-
cRNA OIP5-AS17ENPCZL A B kil , 5 EEAHF
FEER—B. NIRRT, AR FLRUKLncRNA
OIP5-AS1)5 K FL, 5 sh-NCZHLAM EL , sh-OIP5-AS14H
M7 R BRI SRR e B T B2 | HR 7R T
LncRNA OIP5-AS1 R A Rk 55 NPCAH L 1) 3G 58 1%
PER TR EE J7. IEAh, sh-OIPS-AS14141 AT 74
M 28R & WD | IESERIK LncRNA OIP5-AS|
RE M HNE- 14 E B 51228, FLIRGRE
LncRNA OIP5-AS 17E H At AE A R e g 23R — 1),
$278 LncRNA OIPS-AS1 1] GE1F A1 JE LncRNA, {2
HENPCP) it 2

ceRNAMLHI /& LncRNA W % 3 R £ A 11 7 R
22—, HIE P B AN A miRNA, f#FR miRNA
SXof 0L R ) 2 S S A o), 3 R 4 R 4 P A )
AT RO AT TS KGIE 5K LncRNA OIPS-AS1Y
miR-381-3p /71t %456 K & . miR-381-3pfE RN
9 miRNA, 7E 8 o RARGRIL, AT I ) 25

g DR 3TUTR DX s | FE 2, 3 1y FEL b e 4 A
WHEAE AT R, FEARBE U, miR-381-3pfE
NPCH LI FiA N, Hid#ik miR-381-3pal i
HNE- 120 fR I 9 58 . ST RS AR 28, He 208 5 mi A%
LncRNA OIP5-ASTZUR —5. 1M 4k LncRNA
OIP5-AS1H4MH| miR-381-3pht, i F M E K Ln-
cRNA OIP5-AS15| M4 b5 T8 K IR 240
RS 4 8 | IX 108 LncRNA OIPS-AS1A[{E A
ceRNA 7% 4+ P 45 & miR-381-3p, F4fk miR-381-3pff)
FILIKF, IX—HLHI A LncRNA OIP5-AS17E NPCHt
e s 1 AR AL T B4 LAl

EMT & Ji 4 i 3k 1312 28 . iT R g 0 1 oG
AR U, FSCNI R I 8 4% 40 f B 22 &
f. R EMTREAR, £ R 2R b K %
YER, TR S 22 i 1 4 s 2k PR 2021, A
W 5¢ SEBRIE S, FSCNI /& miR-381-3p ) B £z %
R, #—5KM, WK LncRNA OIP5-AS1J5,
HNE- 14 fi 1 FSCN1 K [6] Jii br £ 4 Slug £ 1 R ik
B% N, bR EY E-cadherin, CKI8& £
ik B P ML G sh-OIP5-AS 1A miR-
381-3p inhibitorf5, FRHE HRIAKEYH, #R
LncRNA OIP5-AS1A]i# it 1 ] miR-381-3p ik,
FHFSCN1&R L, #M i NPCA g EMTRERE
X5 R LW, LncRNA OIP5-AS1/miR-381-3p/
FSCN 1l v] i it 4% EMT/S 538 %, 501 NPC4H
J ) 12 22 i FE RE T -

ik — B I8 AIF LncRNA OIP5-AS1/miR-381-3p/
FSCNHITER N IR Th e, AW Fi i @ 4R R 1 %
RS 45 ORI LncRNA OIP5-AS1A] il /MR
AL AR AR AR I o &, IR A AR
FSCNI1. Ki-67FIMMPORIPHHEZIL, | iHE-cadherin
FIREPERIE , Sk Ahsas g B — 5242, RHF 7T ik
PN S 45 Bt — B AE S, LncRNA OIPS-AS1A[jE
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L IAFSCN1ZIA, {3k 240 Hu 384 5 St EMTHERE, 2k M
JEENPCHE A K .

g5 LR, AN FUE AR A A LI IE S LneRNA
OIP5-AS 1 i ceRNAHL 4L 7] miR-381-3p/FSCN1
Hh, JEENPCANMIGTE . 1228 ) EMT#FE. AHF5T
#275, LncRNA OIP5-AS1/miR-381-3p/FSCN 14 ] {f
NTETE B NPCIEYT 4L 5, (AT FATIAEE— € R R
P, RANSZEGA K FHHNE- 13— NPCHI il &R, KR4I
HABNPCYH L 2 (UNCNE-2)HEATIAIE, 45 L1 e 1
AR — N, AR AT KA R VG, Mg
HAS R IR AR LncRNA OIP5-AS1/miR-381-
3p/FSCN 13X NPCH S 520
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