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BE A TIHRT AR B(OSCO)X T 218 HeLata 038 78 . BT . EHFIR LG Hrh B
FAAH], B R HeLa2m it 4 - BB 20 (ConZl ). OSC4L. 4+ DUXAPS s F# RNA(si-DUXAPS)
40, 34 TR RNAM AT (si-NC)2L. OSC+DUXAPSE & 32 #H AR (pcDNA-DUXAPS)4H =
OSCH+Z HAR(pcDNA)LE, R/ AIMTT R4 48 3 74, Transwell#a ) 4m it i #% Fa 12 22, AR e R
A fn B T, & A PP kAR el F CyclinD1. p21. Bcel-2. Bax. MMP-2F= MMP-9%& & 7K-F,
RT-qPCRA& M) 28 2, DUXAP8F2miR-519b-3p/K-F; M 3% K& B4R 4 A B 5230159 E DUXAP8 e miR-
519b-3piflis % . £ RE T, 5 Confiibix, OSCL HeLamfidr &% . A%, Baxfp2l& &K
F. miR-519b-3p7K-F7F & (P<0.05), safit#54k. 424244, CyclinD1. Bcl-2. MMP-2F2MMP-949
& @ /K-FF DUXAPS/K-F 41K (P<0.05), H 27| AR (P<0.05); 5 si-NCALILAL , si-DUXAPS4L
HeLafmfedp 4| % . AT FfBax. p2l1%& @ K7+ 5(P<0.05), it Feiz £ 4 & CyclinD1. Bcl-
2. MMP-2. MMP-9%9%& &) 7K-F [44%(P<0.05); DUXAP8 £ HeLa%m fit, F ¥e&) 7 845 miR-519b-3p & iX;
5 OSC+pcDNAZE b4, OSC+pcDNA- DUXAPS4E HeLa%a b4 4| & . A =% 4= Bax. p2l#9& @K
AR (P<0.05), 28 g it #5 Fo42 2 4 & CyclinD1 . Bel-2. MMP-2. MMP-944%& & 7K-F 7+ & (P<0.05).
KR BACA R VT 4838 i3 7 DUXAPS/miR-519b-3p4h 4| 5 #1 5& HeLam 03574 . £ M Az, F
HmieAT.
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Experimental Study of Oxysophocarpine on Proliferation, Apoptosis,
Migration and Invasion of Cervical Cancer Cells by Regulating
LncRNA DUXAP8/miR-519b-3p Axis
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Abstract In order to explore the effects of OSC (Oxysophocarpine) on proliferation, apoptosis, migra-

tion and invasion of cervical cancer HeLa cells, this study divided HeLa cells into Con group (control group), OSC
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group, si-DUXAPS (DUXAPS small interfering RNA) group, si-NC (small interfering RNA negative control)
group, OSC+pcDNA-DUXAPS (DUXAP8 overexpression vector) group and OSC+pcDNA group. Then cell pro-
liferation was detected by MTT assay; cell migration and invasion were detected by Transwell; cell apoptosis was
detected by flow cytometry; the protein levels of CyclinD1, p21, Bcl-2, Bax, MMP-2 and MMP-9 were detected
by Western blot; the levels of DUXAPS and miR-519b-3p were detected by RT-qPCR. The regulatory relationship
between DUXAP8 and miR-519b-3p was verified by dual luciferase reporter gene assay. The results showed that
compared with the Con group, the inhibition rate, apoptosis rate, the protein levels of Bax and p21, and the level
of miR-519b-3p in the OSC groups were increased (P<0.05), while the number of cell migration and invasion,
the protein levels of CyclinD1, Bcl-2, MMP-2 and MMP-9, and the level of DUXAPS were decreased (P<0.05).
Compared with the si-NC group, the inhibition rate, apoptosis rate, and the protein levels of Bax and p21 in the si-
DUXAPS group were increased (P<0.05), while the number of cell migration and invasion, and the protein levels
of CyclinD1, Bcl-2, MMP-2 and MMP-9 were decreased (P<0.05). DUXAPS negatively regulated the expression
of miR-519b-3p in HeLa cells. Compared with the OSC+pcDNA group, the inhibition rate, apoptosis rate, and the
protein levels of Bax and p21 in the OSC+pcDNA-DUXAPS group were decreased (P<0.05), while the number of
cell migration and invasion, and the protein levels of CyclinD1, Bcl-2, MMP-2 and MMP-9 were increased (P<0.05).
This suggested that OSC could inhibit the proliferation, migration and invasion of cervical cancer HeLa cells and
induce their apoptosis by regulating DUXAP8/miR-519b-3p axis.

Keywords Oxysophocarpine; IncRNA DUXAPS8; miR-519b-3p; cervical cancer; cell proliferation; migra-
tion and invasion; apoptosis
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ARNE, FHHUBOT 7. (XL IR IT
B —E W RIRTE, 2HEFHWEEEY . K,
B FHIAT BB R 2. A AR R Oxy-
sophocarpine, OSC)J& T~V i B PG WE A Wi, 75 v
SF. HSEURWEEY B2 AEE, AU
B BUR. PURSHEFERY. 5 EIR, 0SC
AT 2 et UM S R 4 M B T, IR
AT . (HHATOSCH &= Hm 4l g s . i Fe A
12 28 S B A W) AT v B2 e K FLAE T LI E R
Hlo

K B JE 40 AU RNA(IncRNA) & — 5 JF 4 i B2 55
RNA, 255K Rk, 58 iR A Kk e 2% Y)Ad
K, DUXAPSJ& T —FfilncRNA, 2 545 i it
B0, g5 S MR A B G . T TR
GG AT R, R MR YT TS TERE £, Star-
Base EWE B 5 AT 2 7, miR-519b-3pn] G2
DUXAPSHI#l 5. {H H AT, DUXAP8FImiR-519b-3p
TE 5 $0 H IAE FIE R R0 ASHIE 5T LS S HeLa
M A ST XF %, LLDUXAPS/miR-519b-3phl A A
B, FEME T OSCH HeLadh Mot i, H1-. iT#
FMZ 22520 K AT BRALA, IRIE QT

1.1 4HREFNIR

HeLaZil Jitl 220 5 o EBf 57 B b 40 i e 5 48
AP B (20 98%, #E5 20181216) H AT )&
HeAEDEH AR A A ; R4 175 (fetal bovine serum,
FBS). RPMI 16405535 5:. — Wk F % (bicincho-
ninic acid, BCA)&E A Wl 771 & A0 X% o R BT
PRI &I B I R FERHCA IR AR I
FEMEMETE (MTT)H H 32 [E SigmaA 7 ; Trizol i 71| A
Lipofectamine™ 2000171 &% H 2% [H Invitrogen A
@) ; PCRE|Y). miR-519b-3pf 4 (mimics) K 5 1
J¥ %] (miR-NC). DUXAPS8/M 4t RNA(si-DUXAPS)
KL E i 51 (si-NC). DUXAPSEF 4= Y
JRL(WT-DUXAPS). AR ik (MUT-DUXAPS).
DUXAPS8IT F ik H A& (pcDNA-DUXAPS) ¢ 75 3 {4
(pcDNA)IE F _Fifg 5 YU R R R R A w5 3
e AR SR PCRIAGRI W B R 5 AR TR A PR
A RPT A S E D1(CyclinD1). p21 5
B 404406 [ 35 [El Santa Cruz/A &) St NIL i 4 )& 5
11 2(matrix metalloproteinase-2, MMP-2). &5 4
J& 55 11 #¥ 9(matrix metalloproteinase-9, MMP-9). B
R EL 20 IR -2(Bel-2) Bibk L4 R -2 4F G 2K 1 (Bax)
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Z bR B AL A S AR AR A A ;
Annexin V-FITC/PI4H0 I T2 &0 B _LilSE 52k
MR AR AR AT .

1.2 753%

12,1 iR icfadtde  H% 10% FBSHRPMI
164015 72 555 77 HeLadl . 1% HeLadl SR 5 N
2.5%10"4 /mL, LAFEFL2.5 mLyER T 6L . KA
Lipofectamine™ 200015 J5i /47% , #4 si-DUXAPS8. si-
NC. pcDNA-DUXAPS8HIpcDNAZ) 7 %5 4 2 HeLa s
fe, 3EF12hE, KEmICR T4 %k,

122 @mfegm REGLHeLaZi i 5 Jy Xt B2
(ConZH)FOSCH, HHOSCLHAN L4 B FH40.5. 1.
2 mg/mLYOSCH 3 75311124 h; ConZHZH AN
OSCHIREFEIET-1i24 ho % Yesi-DUXAPS. si-NCHJ
HeLaZli i3 FH AN 2 OSCHIE: 7= B 11 24 h, 437)id
Nsi-DUXAPSAL. si-NC4l. #%4pcDNA-DUXAPS.
pcDNA [ HeLaZll g 34 & 2 mg/mL OSCI £ 773
THi24 h, 34351 A OSC+pcDNA-DUXAPS4. .
OSC+pcDNAA..

123 MTTHR afedgsh  FREREEYe. R
R 5 159 55.0x 1044 /mL, PL200 nL/FLEEFNT-96FLAR
W 159%4 hE, FREIREL, IR 2. 240 B, b P A,
Jeo WIEEFLAFIN20 uL MTT(5 mg/mL), % §4 hJ5, 3
REFREL, 150 pL— H LT AR, 4R35 1550, bR T
490 nmAb I WK 6 BE(DYE - 40 Ao 400 1) 2R (Yo)=(Dggn—
124 AX@mAREN mieR T R, #
LI AR FE 95.0x10*4 mL, PL1.0 mL/ALEERT-244L
R BiFR4 him, FEREIREE, 1%IR1.2.240 8 . AbHgs
J, FH0.25%fg 5 B R 7 44, e, 1 Annexin
V-FITC/PLAG &L, SR FH i = gm M Sk I 4R 1
1.2.5 Transwell# ) 4m it iF 4% Fa i3 & R
e BEYC AN MO E N 5.0 10 /mL . TS SEE
Transwell % 511100 pLAAEER, N 20500 pLis
Frdk. HEFR4A WG, FEETREE, LR 122407 . A
ZERJG, FERTIRIE, 244%% T L 30 min. 0.4%
SRS minfG, AT LSS, BENLE SR
B, SPITA AT REIE PR Matrigel it
J 2l T Transwell B %, HARIET 5, FEII100 pnL4d
LR, Ja B E R S5

1.2.6 RT-qPCRA&M| 41 /it DUXAP8#=miR-519b-3p7K
P UREORFE YL, LR AR EEH5.0<10% N/ mL,

PAL.0 mL/ALEERT24FL0 b . B5FR4 hia, FEG R4,
FEI 122408, AbEREE WSS, F Trizolis 57 #& B 41
Jil R A RNA, 3555 cDNA. PLcDNA AR , it
ITPCRY M. 5I4F%): DUXAPS |7 5'-AGG ATG
GAG TCT CGC TGT ATT GC-3', Fi#5'-GGA GGT
TTG TTT TCT TCT TTT TT-3'; GAPDH }j%5'-AGA
AGG CTG GGG CTC ATT TG-3', Fi#5'-AGG GGC
CAT CCA CAG TCT TC-3'; miR-519b-3p_LJi75'-AAA
GTG CAT CCT TTT AGA GG-3', Fiif5-TTG GAT
GCC CGT GAC CAA GT-3"; U6 L3#5'-CAC CAC
GTT TAT ACG CCG GTG-3', Fif#5'-GGT CCC AAG
TAA ACG ACA GTG CAG-3'. 2“5 DUXAPS
A miR-519b-3p (A Fik 7K, H 1 DUXAPSLL
GAPDH NN %, miR-519b-3pLAUCH N 2.
1.2.7 Zavepdkeniga. AT, tH8f24
MAXEZOAE  FEOREY FYL4E IR N
5.0x10*4~/mL, LA1.0 mL/ALERNF245L0R . £5974 h
Jo, FEEE IR, R 122408 . AbHELE RS, HIRIPAR
FFEE I B, £ BCAENEEA GBS, 17
10% SDS-PAGEHLIK. #4778 H %% 2 PVDFJE, 5%
Ji B Wk 37 °CHEFHA 1 he 435 il CyclinD1(1:400)+
p21(1:600). Bcl-2(1:400). Bax(1:400). MMP-
2(1:500)» MMP-9(1:500)—47t, 4 °CUKFIL . Jinili =
i —HilgG(1:2 000), ZHEIFFE 1 ho MIILERE
WA, LR E, B
128 MRAFHIREAALE  HRESHAMNE
WPE N 2.5%100/mL, LL1.0 mL/fLEF T 24 7LIR
1, | F Lipofectamine™ 2000 5 442, 43 JL % G
WT-DUXAP85 miR-519b-3p mimic. WT-DUXAPS
5 miR-NC. MUT-DUXAPS85 miR-519b-3p mimic-
MUT-DUXAPS8 5 miR-NC. #4412 hj5, W40
FH PBSIEE 24k, IN2H B LR 70 70 RAR AN AR, 350
(3 500 r/min. 5 min). HX10 puL_E§&, 050 pL Lucif-
erase Assay Reagent 11, JR =] J5, F %8 6 & 6K I 2%
KGR BEE A ; SR)5 FE 050 pL Stop & Glo®
Reagent, PR FH 26 KR 640k i ' 5% ' 2 BE
B, R 4H B IR 2 ' ZR G 1 45 2R DA K VR 3
ity v 1A 5 0 B O R Bl T T T B R R
1.3 ZHFSH

FIHSPSS 22.08 1 7 Hr s B i 4fs . THE K}
DA EEbRUE 2 (xks) R, HIBFFEIES . Pidl
() L5 FH A ST R A e B0 22 201 T) B e FH B (R 3R T 22
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o, B2 P ELBCR FILSD-t6 6. PAP<0.05%%
NERA G R L.

2 H#R
2.1 SRR S Fz HeLaZh A tE5E
MTTEA R B4 Sk I HeLaZHi fl 220.5
1. 2 mg/mL OSC- iU 2 i 364 5 41 i 22 L% 38 Bt A
K HCyclinDI MIp21 1 ik . 45 EoR, 5Con4l
bb #5¢, OSCZH HeLaZi i #11 ] 2 Fp21 25 (1 /K ~F 7+
(P<0.05), CyclinD1 % (7K F#K(P<0.05), HAFIH
[ OSCAH [a] Fb % 2 57 .35 (P<0.05) (-1 1 1),
2.2 SN EREHIE =M EHeLaZBT 2 FR2E
TranswellyZ Fl 2K [ B 72512 45 75 46 1 He L a4t g
0.5, 1. 2 mg/mL OSCH /ML . 1738 K%
I E A MMP-2FI MMP-9f I ik, GRER, 5
ConZl L%, OSCH HeL a4l it 1T £ Fl 13 28 A4 % J¢
MMP-2 FHIMMP-9# H 7KV FEIK (P<0.05), HANFIHK
JEOSCZH 7] bu s 22 57 ¥ 25 (P<0.05) (K12 F13 2)
2.3 SUBRRERHE FEEHeLadifeE T
it QA B AR RN B 1 ERIZE I 4 S D He L a4t i
0.5+ 1+ 2 mg/mL OSCT T J5 4 A ) 1= f2 I 12
FH 9% H HBcel-2. Baxff)R k. 45 R 7R, 5Condl

EL %2, OSCHIHeLadll g 1~ 2 fBax & (17K 7 7t i
(P<0.05), Bel-2 & H KPR (P<0.05), HAFIHEE
OSCHH ] EL 35 22 ¢ ¥ 3% (P<0.05) (I3 A1 423)

24 FUHEREXE HFEHeLaZlifa P DUXAPS
FImiR-519b-3pFRiXkHI S/

RT-qPCRAE M HeLa4lifi%£ 0.5 1. 2 mg/mL
OSCF-Fil j5 41l H DUXAPS HImiR-519b-3p & ik . 45
RIEIR, 5CondlHt#:, OSCALHeLaiifil H DUXAPS
I FEAK (P<0.05), miR-519b-3p/K-F- T+ (P<0.05),
HANFARFEOSCHIA] L7 72 57t i 3 (P<0.05)(%4)
2.5 DUXAPS#E[E]iEiZmiR-519b-3pHIRiA

i StarBaseXt DUXAPSFI miR-519b-3p4t &
T, DUXAPSFI miR-519b-3p 2 [A| {7 7E I S245 &
B (Bl 4). BROGERER S E R SRR TR, 5
LG WT-DUXAPS 5 miR-NCI 41 i Eb %, LA e
WT-DUXAP8 5 miR-519b-3p mimicsf)4H i 5% ' & il
TEVEFER(P<0.05); 175 34 4sMUT-DUXAPS 5 miR-
NCHIZN A b, Fe#E 4 MUT-DUXAPS 5 miR-519b-3p
mimics RT4H 5 G 2 BE M TG 2 E A81E (P>0.05) (3%
5)o RT-qPCRIGIiT 1A DUXAPSHL T# DUXAPS
X} HeLa4fl il 1 miR-519b-3p7 ik (54 , 45 1 BoK
pcDNA-DUXAP84 miR-519b-3p/K ik T pcDNA

OSC

Con 0.5 mg/mL 1 mg/mL 2 mg/mL

CyclinD] M. S S S 3/ Da

PZL e o . S 1S kD2

GAPDH | g, A |>:

E1 OSCxfHeLaZiffi# CyclinD1#1p21E A FRIZHIF N
Fig.1 The effect of OSC on the protein expression of CyclinD1 and p21 in HeLa cells

=1 OSCXtHeLaZHREHNEIZR & CyclinD150p213& B RIA RN
Table 1 The effects of OSC on the inhibition rate of HeLa cells and the protein expression of CyclinD1 and p21

a2k ) 2/% CyclinD1% 4 p21EH
Groups Inhibition rate /% CyclinD1 protein p21 protein
Con 0.00+0.01 0.81+0.07 0.22+0.03
OSC 0.5 mg/mL 8.14+0.85* 0.69+0.06* 0.35+0.03*
OSC 1 mg/mL 21.65+2.45% 0.55+0.05® 0.47+0.04
OSC 2 mg/mL 42.66+4.32% 0.4140.04" 0.62+0.05"
F 492.514 85.619 177.559

P <0.001 <0.001 <0.001

X3 1=9; *P<0.05, 5 Conl [LA%; °P<0.05, 50SC 0.5 mg/mLA LL#; ©P<0.05, 50SC 1 mg/mLAL L4
X+s; 1=9; *P<0.05 compared with the Con group; "P<0.05 compared with the 0.5 mg/mL OSC group; °P<0.05 compared with the 1 mg/mL OSC group.
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OSC
(A)
Con 0.5mg/mL 1mg/mL 2mgmL
MMP-2 S — — 2 kD
MMP-O S — — 7 kD
B) 0SC

Migration

Invasion

A: OSCTfiiHeLaZfiitL /5 4 it ' MMP-2. MMP-9 & [ #3%; B: OSCT-fiiHeLafl il J5 41 i A2 i 22 .
A the protein expression of MMP-2 and MMP-9 in HeLa cells interfered by OSC; B: the migration and invasion of HeLa cells interfered by OSC.

E2 OSCxiHeLaZBiT#Fn{2%

S

Fig.2 The effect of OSC on the migration and invasion of HeLa cells

2 OSCxHeLaZBfiE B F{RZEKXMMP-2. MMP-9 EHFRIA

sl

Table 2 The effects of OSC on the migration and invasion of HeLa cells and the protein expression of MMP-2 and MMP-9

il LA A H: E& itk gy MMP-27%5 [ MMP-9%5 [
Groups Migration cell number Invasive cell number MMP-2 protein MMP-9 protein
Con 105.32+10.11 89.65+8.67 0.69+0.06 0.77+0.07

0OSC 0.5 mg/mL 81.65+8.32° 72.4547.29* 0.56+0.05* 0.64+0.05"
OSC 1 mg/mL 68.46+6.55™ 61.87+6.83% 0.43+0.04® 0.51+0.04®
OSC 2 mg/mL 51.65+5.38"° 42.65+4.11" 0.3140.03" 0.3640.03"

F 75911 72.648 112.569 112.242

P <0.001 <0.001 <0.001 <0.001

Fs; n=9; *P<0.05, 5Con4l LL#; °P<0.05, 50SC 0.5 mg/mL4 ELEE; ©P<0.05, 50SC 1 mg/mLA LLE
X+s; n=9; “P<0.05 compared with the Con group; "P<0.05 compared with the 0.5 mg/mL OSC group; °P<0.05 compared with the 1 mg/mL OSC group.

4 (0.43%0.04 1t 1.00+0.08, =19.118, P<0.05), T si-
DUXAPSZH miR-519b-3p7K-T- i 1 si-NC41 (2.41+0.24
£t 0.99+0.09, +=16.620, P<0.05). 1iH DUXAPSTE
HeLaZf i 7 #E [] 471 842 miR-519b-3p 3R iz .
2.6 TiLDUXAP8FIAXS E iz HeLaZltE5E |
AT, TRMRENSE

MTTi%. Transwell. I 2 CAHHEAR A 25 A Bk
Iy HRSIT-P DUXAPS)E HeLadifflth . iT#s. 1228

AT AR AR . 4R ER, 5si-NCHHE, si-
DUXAPS8ZH miR-519b-3p7KF-. HeLaZfi f 4|2 I
T2 DU Bax p214 FI7KFFt i1 (P<0.05), DUXAPS87K
B TR AR BN EEL K CyclinD1. Bel-2. MMP-2A
MMP-9%E 17K T-FAIR(P<0.05) (&5 6. FR6MIET).
2.7 TRIEDUXAPSH SRR RBEIT S Ff=
HeLaZBffi&5E., AT, iTBMEEHNEM
MTTvk. Transwell. 3040 i AR & & H ED
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(A)

(B)

0OSC
Con 0.5 mg/mL 1 mg/mL 2 mg/mL

Bel-2 SR e S s 26 kDa

Bax e s . g 21 kDa

GAPDH 4 S S 4 36 kD2

PI

Con
10*31.48% 2.86%
10°
1024
10"
100 193:65% 201%
10° 10" 10> 10° 10*
Annexin V-FITC
OSC 1 mg/mL

10*42.14% 9.65%
1034
1024
10'4
10° 8.?.1‘35%'f

10 10" 10> 10° 10*

Annexin V-FITC

A: OSCTTiiHeLaf /g J5 4 il P Bcl-2. Baxit FA3A; B: OSCT FilHeLaZH /5 41 I8 T & o
A: the protein expression of Bcl-2 and Bax in HeLa cells interfered by OSC; B: Flow cytometry of HeLa cells interfered by OSC.
B3 OSCxtHeLaZH AR T-HISNG

Fig.3 The effect of OSC on the apoptosis of HeLa cells

%3 OSCXTHeLaZBiffAT- K Bcl-2. BaxE HFRIEH

OSC 0.5 mg/mL
10431.21% 6.55%
10°4
104
10'

3.11%

10° e - :
10° 10" 10> 10° 10*

Annexin V-FITC
OSC 2 mg/mL

1043 1.88% 16.36%

1034

10%4

10"

521%

/uru]

100100 10°
Annexin V-FITC

Table 3 The effects of OSC on the apoptosis of HeLa cells and the protein expression of Bel-2 and Bax

Paiil AT/ % Bel-2 & Bax & [
Groups Apoptosis rate /% Bcl-2 protein Bax protein
Con 6.35+0.64 0.72+0.07 0.28+0.03
OSC 0.5 mg/mL 10.87+0.96* 0.59+0.05* 0.41+0.04*
OSC 1 mg/mL 16.65+1.48% 0.46+0.04 0.5440.04*
OSC 2 mg/mL 23.4542.01%* 0.33+0.03" 0.66+0.05"
F 260.590 102.424 146.681

P <0.001 <0.001 <0.001

Xts5; n=9; *P<0.05, 5Con4 LL#L; *P<0.05, 50SC 0.5 mg/mLZH LL 4G °P<0.05, 50SC 1 mg/mLAL LL# .
X+s; n1=9; *P<0.05 compared with the Con group; "P<0.05 compared with the 0.5 mg/mL OSC group; °P<0.05 compared with the 1 mg/mL OSC group.

%4 OSCxiHeLaZBBf1FHDUXAPSFImiR-519b-3p ik fS40E
Table 4 The effect of OSC on the expression of DUXAP8 and miR-519b-3p in HeLa cells

!

Groups DUXAPS miR-519b-3p
Con 1.000.08 1.00+0.09
0SC 0.5 mg/mL 0.78+0.07° 1.36+0.13°
0SC 1 mg/mL 0.64+0.06® 1.7440.17%
0SC 2 mg/mL 0.49+0.05%¢ 2.3520.23%
F 97.293 112.255

P <0.001 <0.001

X3 n1=9; *P<0.05, 5 ConZl ELA%; ®P<0.05, 50SC 0.5 mg/mLA H#%; °P<0.05, 50SC 1 mg/mL41 EL %%

X+s; n=9; “P<0.05 compared with the Con group; "P<0.05 compared with the 0.5 mg/mL OSC group; °P<0.05 compared with the 1 mg/mL OSC group.
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T4y BRI 2 mg/mL OSCX} it %k DUXAPSH)
HeLaZfifu3ti s T8 . REMPE T LM KEA
FKixmsm. &R ER, 50SC+pcDNAZA LA,
OSC+pcDNA-DUXAP84H miR-519b-3p7/K*F-. HeLa

4H M A R . TSR Baxy p21 2K [ KPR
(P<0.05), DUXAPS/K . LB AR 224 % & Cy-
clinD1.Bcl-2.MMP-2.MMP-9% (/K- F 51 (P<0.05)
(K7, K8, FE8HIEKI).

WT-DUXAP8 5" uuggaCUAUAAAUAUGCACUUc 3’

] NENNARN
miR-519b-3p 3" uuggaGAUUUUCCUACGUGAAa 5’

MUT-DUXAPS8 5’ uuggaAGCUCUAUCAUACUAGc 3’

E4 DUXAP85miR-519b-3p E ML HEL RS
Fig.4 The complementary nucleotide sequences between DUXAP8 and miR-519b-3p
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Table 5 Test results of luciferase activity in each group of cells

il

WT-DUXAPS MUT-DUXAPS
Groups
miR-NC 1.00+0.09 0.99+0.09
miR-519b-3p 0.35+0.04* 1.01+0.08
t 19.799 0.498
P <0.001 0.625

X3 n=9; *P<0.05, 5miR-NCZ FL#%
X+s; n=9; “P<0.05 compared with the miR-NC group.

(A) si-NC si-DUXAP8 (B) 8
10*31.33% 4.39% 103 1.71% 9.33% )
10° 10° - Migration

— 107 — 1024
~ 3 ~ 3
10" 10" 4
10° 92.8?%:. s oy 1.41‘% 6 -81-3{0{:’_. - o 7.65'%
100 10! 10? 10° 10* 10° 10! 10? 10° 10*
Annexin V-FITC Annexin V-FITC

A: T{DUXAP8 5 HeLadll g 4 -3t :UE; B: +HDUXAPS 7 HeLaZl 3L #% Fl {2 2% -
A: Flow cytometric diagram of HeLa cells interfered with DUXAPS; B: the migration and invasion of HeLa cells interfered with DUXAPS.
E5 TFiDUXAPSITHeLaZBfAT . THAIEEAIZNT
Fig.5 The effects of interfering with DUXAPS on the apoptosis, migration and invasion of HeLa cells

6 TIDUXAPSxTHeLaZifiE5E, AT . EHBMRENFEM

Table 6 The effect of interfering with DUXAPS on the proliferation, apoptosis, migration and invasion of HeLa cells

Ir4H L A it 2 = LM R 2/ % 2N T2/ %
gr(flps DUXAPS miR-519-3p I\lffgzrai;mnﬁfnumber :ffsifeﬂﬂcﬁfumber ;I]j‘iflon rate /% fpﬂi)ttj):i:site /%
si-NC 1.00+£0.09 1.01+0.08 108.98+9.68 86.35+8.94 5.36+0.54 7.13£0.71
si-DUXAPS 0.48+0.04° 2.46+0.25" 59.34+5.87 51.33+5.48° 31.25+3.17* 18.69+1.85*

t 15.839 16.572 13.154 10.019 24.153 17.501

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

xts; n=9; *P<0.05,5si-NC4L L.
X+s; n=9; *P<0.05 compared with the si-NC group.
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El6 TFILDUXAPS/EHeLaZif8F CyclinD1, p21. MMP-2, MMP-9, Bcl-2f1Bax%&E H3*iA
Fig.6 The protein expression of CyclinD1, p21, MMP-2, MMP-9, Bcl-2 and Bax in HeLa cells interfered with DUXAPS8

=7 THDUXAPSXTHeLaZlfiEsE, AL . IBFMEREZEREXEBRIENZN

Table 7 The effects of interfering DUXAPS8 on HeLa cells proliferation, apoptosis, migration and invasion

and related protein expression

ek CyclinD1 & H p21EH MMP-2%H MMP-9%5 Bel-2&H Bax#&E
Groups CyclinD1 protein  p21 protein MMP-2 protein MMP-9 protein Bcl-2 protein Bax protein
si-NC 0.83+0.08 0.21£0.03 0.68+0.07 0.79+0.07 0.73+0.07 0.27+0.03
si-DUXAP8 0.44+0.04* 0.58+0.05* 0.36+0.03* 0.41+0.04* 0.39+0.04* 0.62+0.06"
t 13.081 19.036 12.605 14.140 12.651 15.652

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

xts; n=9; *P<0.05, Hsi-NCALLLE .
X+£s; n=9; “P<0.05 compared with the si-NC group.

3 g

OSCRTEH T 7555 TR E Y1) 3 Bk
gy, A 2R ARSI, RESOERER, OSCHS
REE I 0 R R SER Tran AL K6 RIZINR
RN T R IR R M XCERGS S /N R
o UTAER, OSCHIPLIME1E 2 B 01 . sk =
SO 5T 2 R, OSCH] AR 45 B i SW4R0ZH Jifd 1)
WATERE 7, FHATSWABOLH i J&i] HHIEAE, -4 4 4t a3
T, BA—gEigd EmElEH . A5 ER, OSCHT
PN S S HeLadl fU 6 58 . IEREFNZ 28, JH% S:41
M T, HEFIEMRE, $2R0SCh] e & HiEia
ST E L)

YARIEEE. LR, 2B LTI 2 R 5
TR . p2152 B AT &R R s K7, HRIE

358 o0 AT A AEK fie 8 4 P 1 38 5 e 51, CyclinD 12 41
e S A B 1, O SR A I (i 3 4 P SRR,
AN A I FEIY; Bax/Bel-22 5S40 12, HBax
e 330 20 B R T2, TR Bel-26) 41 it 9 Tk 40 ) A R U,
MMP-2FIMMP-9J& T 5 i 4 )& s A B K e it , &
L5 B f A M A 3 5, R R I RS R 2B AR
F i 7~, OSCHE #EHeLal Jiid p21 f1Bax £ 1K 14,
MMM CyclinD1. Bel-2. MMP-2FIMMP-9%& [ %X,
BE—0 WX S S AN ss . TR, RZE LT AL
R EARIEMARACUE T OSCH] 521 B 2 20 A 1) %
PERAY,

N T SR VTOSCR ¥ B E #UE 1E FH AL
H], AW FTASIM T OSCXFHeLaZll fi DUXAPSF ik 7K
SRR, 45 B R, OSCT FilHeLaZil i f5, 40 i
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(A) Con 0sC
1043 1.03% 4.89% 104 3 1.16% 15.66%
10° 10° 4
E 102? E 102 ]-
10" 10" 4
100 193.02% : 1.06% 100 17831% 4.87%
Tveep Ty LAkl § T Ty Uik | L | T
100 100 100 100 10¢ 100 100 10* 10°  10*
Annexin V-FITC Annexin V-FITC
0SC+pcDNA 0SC+pcDNA-DUXAPS
10+ 3 1.42% 16.33% 1044 1.11% 7.36%
10° 4 1034
£ 103 =
1004 o
L0 177.13% 5.12% 3.16%
Tvny Ty Ty T s ) T
00 100 100 100 10* 10 100 100 10°  10*
Annexin V-FITC Annexin V-FITC

(B)
0sc

B - P taln St L
iy b

Migration

* S A > 1
200 @ T e NA 200 s l.,

T

A: OSCH it A DUXAPS I HeLa ifd i T ) 5200; B: OSCH} it £ iEDUXAPS({HeLaZll il #2 A1 28 (1 5210

A: the effect of OSC on the apoptosis of HeLa cells overexpressing DUXAPS; B: the effects of OSC on the migration and invasion of HeLa cells over-

expressing DUXAPS.
E7 FRIEDUXAPSHF50SCHHeLaZBf AT\ iTH AR EAIFNT

Fig.7 Overexpression of DUXAPS attenuates the effects of OSC on the apoptosis, migration and invasion of HeLa cells

%8 T RIADUXAPSHE §50SCHIHeLaZlpiEsE . AT, TR FEZAISEN

Table 8 Overexpression of DUXAPS attenuates the effects of OSC on the proliferation, apoptosis, migration and invasion of HeLa cells

v XER A S BRMMEE % I 1%

Groups DUXAP8 miR-519b-3p  Migration cell Invasive cell Inhibition rate /%  Apoptosis rate /%
number number

Con 1.01£0.09 1.00+0.07 107.32+9.22 87.65+8.35 0.00+0.01 6.98+0.69

osC 0.47+0.04* 2.31£0.23* 53.15+5.46° 45.16+4.87° 41.69+4.28" 21.69+2.34°

OSC+pcDNA 0.45+0.04 2.33£0.22 52.98+5.39 43.87+4.81 43.65+4.33 22.87+2.25

OSC+pcDNA-DUXAPS 0.83+0.07° 1.46+0.15" 87.45+8.33° 71.36+7.32° 19.65+1.87° 11.63£1.17°

F 168.888 120.662 121.636 95.594 376.816 174.293

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Xts; n=9; *P<0.05, 5 ConZl FL#%; "P<0.05, 5OSC+pecDNAZ LA
X+s; n=9; “P<0.05 compared with the Con group; "P<0.05 compared with the OSC+pcDNA group.
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MMP-9
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26 kDa
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E8 OSCHidRIADUXAPSAIHeLaZlBlF CyclinD1, p21, MMP-2, MMP-9, Bel-251BaxZ& H&RiA IS
Fig.8 The effect of OSC on the protein expression of CyclinD1, p21, MMP-2, MMP-9, Bcl-2 and Bax in HeLa cells
overexpressing DUXAP8

29 TRIADUXAPSH 550SCXxfHeLaZlifisf CyclinD1, p21. MMP-2, MMP-9, Bcl-2F1Bax%E A FRiLHIE NN
Table 9 Overexpression of DUXAPS attenuates the effect of OSC on the protein expression of CyclinD1, p21, MMP-2, MMP-9,
Bcel-2 and Bax in HeLa cells

il CyclinD1# H p21E A MMP-23K 4 MMP-93K [ Bel-22£ 14 Bax & [
Groups CyclinD1 protein p21 protein MMP-2 protein MMP-9 protein ~ Bcl-2 protein Bax protein
Con 0.82+0.08 0.23+0.03 0.67+0.07 0.78+0.07 0.74=0.07 0.260.03
0OsC 0.43+0.04° 0.61£0.06* 0.30+0.03* 0.37+0.03* 0.32+0.03* 0.68+0.06"
OSC+pcDNA 0.42+0.04 0.62+0.05 0.29+0.03 0.35+0.04 0.31+0.03 0.69+0.05
OSC+pcDNA-DUXAPS 0.71+0.07° 0.34+0.03° 0.56+0.05° 0.67+0.06° 0.62+0.06° 0.38+0.04°
F 100.717 174.683 141.521 152.154 163.660 196.011

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

X+s; n=9; *P<0.05, 5 ConZ tbA; ®P<0.05, 50SC+pcDNAZL ELA .

Xts; n=9; “P<0.05 compared with the Con group; "P<0.05 compared with the OSC+pcDNA group.

DUXAPS/K V- Bk, #2/RDUXAPSH] fit & 5 & 2 &
R AR . BFT R, DUXAPS T £k (1 3E /N4
Jifd Jifi 4 (non-small cell lung cancer, NSCLC) & # il 5
AE, T HDUXAPS AT B FEENSCLCAH L I A= K
TR AZZERE 7, [R5 40 i iH -1, DUXAPSTE
G 4 H e oh 3R OA R, JE R R A miR-126%
AR R A g R AR R RN, it RIADUXAPSIE it
5 miR-422a%5 & L #EPDK2 KA, BEmEdt T e
S IIEEE . R AN b T AR {HH R, I
A WDUXAPXS & Sif 40 Mg iE . -S54 47
RECU A G HRGE . AT R R, T HiHeLadt i

DUXAP8% 1% J5, HeLaZl U3 %E . #8208 /1
BEEAR, TR, UiAI$ERDUXAPS AT fg & B S i
JTIH o THE S . AWFTIE IR, OSCYER TRk
DUXAPS[) HeLaZfi 5, M IG5H . iT AR 28
fie 19T 1E % #18 DUXAPS HeLaZil i, i 8 1= 7%
FEAR T 1E 7 %35 DUXAPS[#) HeLagi g, it — 5 i BH
OSCiiid N iDUXAPSHIA K AFE P H i /EH -
StarBase 47 2% B A TUIINE 7~ , miR-519b-3p
A BE/E DUXAPSHIEEFR . miR-519b-3p& —Fhii/Is
RNA(miRNA), 5 Z M ik g it fe . oot i
7N, Mg 41 2 Fh miR-519b-3p 2K Rk, it ik miR-
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BRI

519b-3p A 1 ] 4 52 Ak FilE-2 1) 2 32k BEL T e g 4 i A
ST, 00 ) O g 200 A KOS, K g v 4 4 R 4 i
Z HmiR-519b-3p ) 21k B 2 FEAIK, b I miR-519b-
3pKikJE, K40 IRKOAIDLD-1 /) 1 5l #1158 2%
B8 7R 5919, EAKLINCO14197] 8 [4] F Y8 miR-519-
33V J g A M A G L E RS AR 28RO, (H H R,
miR-519b-3pfE B 2 1 045 F 38 AR H. AT 95 il
T X% A 2% B 2 2 DR 51 56 R QRT-PCRSE 56 1IF 52
T DUXAPSYE & 30 Ji HeLaZil ffd A ¥ 7] 61 i #5miR-
519b-3pFK ik, 1X — 45 F 1 50SCIE HHeLall il /5,
41 it HDUXAPSIK ~F- A, TmiR-519b-3p7K ~F Tt
B BRI gE AR W, OSCH e i i 4%
DUXAP8/miR-519b-3p i 1l 5 2% [ A2 K, J2&
B IR YT T AE 25 -

g5 BRIk, OSCX} & 2 HeLaZll M [F1 35 5H . 1T
AR ZZEA —EMkEA, Bt EidiHeLaZt f s
T2, HAE LIS 8 30 DUXAPSH: - imiR-519b-
3pIIERIA A K, BAWR N E 16 TT PR ETEN
B {HE, AW FUACE AR SR 34T T 0125 4
T, B2 TR IE S S S8 — D AR AR Y BHIEOSCXY
B 3 R A R R AR R R A R BE R IR IR AR, DA
HINOSCHI T 5 3t I ARV T T SR AL S B Ak 40
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