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Vi e oy 7O . F7iE RO IR NGB TR 2 A HTR-8/ Svneo, 73 % HRZH 141025 B4H (e si-
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[ Abstract]  Objective
(IncRNA) X-inactive specific transcript ( XIST) regulates the biological activity of trophoblast cells. Methods

To investigate the molecular mechanism by which long-chain non-coding RNA

Human HTR-8/Svneo trophoblast cells were cultured in wvitro and separated into control, interference empty
(transfected with small interfering RNA-normal control (si-NC) ), si-XIST-1 (transfected with si-XIST-1) , si-XIST-
1+anti-NC ( co-transfected with si-XIST-1 and anti-NC) , and si-XIST-1+anti-182-5p ( co-transfected with si-XIST-1
and anti-182-5p) groups. XIST, miR-182-5p, and hypoxia inducible factor-2a ( HIF-2aw) mRNA expression levels
were measured by real-time fluorescence quantitative polymerase chain reaction ( RT-qPCR). Cell proliferation was
detected by Cell Counting Kit-8 (CCK-8) and 5-ethynyl-2’ -deoxyuridine (EdU) assays. Apoptosis was detected by
flow cytometry. Cell migration and invasion abilities were measured by scratch-healing and Transwell experiments.
HIF-2a, cleaved-caspase-3, Bcl-2, Bax, matrix metalloproteinase ( MMP )-2, and MMP-9 protein levels in cells
were measured by Western blot. The targeting relationship of miR-182-5p with XIST and HIF-2a was verified by dual-
luciferase reporter assay. Results XIST and HIF-2a mRNA levels, apoptosis rate, and HIF-2a, cleaved-caspase-3,
and Bax protein levels in the si-XIST-1 group were lower than those in the control and interference empty groups,
while miR-182-5p, cell viability, EdU-positive rate, scratch-healing rate, number of invaded cells, and Bel-2, MMP-
2, and MMP-9 protein levels were higher (P<0.05). HIF-2a mRNA level, apoptosis rate, and HIF-2a, cleaved-
caspase-3, and Bax protein levels in the si-XIST-1+anti-182-5p group were higher than those in the si-XIST-1 and si-
XIST-1+ anti-NC groups, while miR-182-5p, cell viability, EdU-positive rate, scratch-healing rate, number of
invaded cells, and Bcl-2, MMP-2, and MMP-9 protein levels were lower ( P<0.05). LncRNA XIST was able to
target miR-182-5p in HTR-8/Svneo cells, and HIF-2a was the target of miR-182-5p. Conclusions

Knocking-down

IncRNA XIST may inhibit HIF-2o0 expression by competitively binding to miR-182-5p, thereby enhancing the

proliferation, migration, and invasion abilities of HTR-8/Svneo cells and inhibiting cell apoptosis.

[ Keywords ]

preeclampsia; long-chain non-coding RNA; X-inactive specific transcript; microRNA-182;

hypoxia inducible factor 2ac; trophoblast cells
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Fi B 9 ( preeclampsia, PE ) J2& & U /& I
S B —Fh o2 J8 R R AEFE AL R 20 R DL R, B
KON M EF R MEAR" , WIRE ARk
HIRRG A ) % 55 2 b AT W R DI Re o 4 i, %%
FIZMMRZE R T L2 PE W £ %
JRIR R B, KA ST UESE, 20 PE A G HE H
SRR KRB REEAERBHEEREDY
I SE AT ST PE AR AR SCIE R, T AR A T
fit PE BSF52 00 0% 5% 2 40 M A= W0 2247 R i BIL A, DA
M~ PE ARYT PR IR S A BRIS S Rt A 48 =

KBEAE 4D RNA (IncRNA) 7E PE W & 4% &
FEH, I BLAT AR BMIR YT PE RURRARD . X 4t
R K g FE M R AR (X inactive  specific
transcript, XIST) J2 T 4F R A 55 8 2 1) IncRNA 22
— 4R IE , IncRNA XIST £ PE H' |23, IncRNA
XIST By L I8 X6 5% 57 J2 40 B 1) 384 8 FN 4% 28 7 A= 411
HIVERIT . BRI, IncRNA XIST 7€ PE 3% 4
FAMLHEERAFENRAMISE . IncRNA 7] LL“ 457
W B B 5 =2 B f /N RNA (microRNA , miRNA )

B ELPR (S RNA (mRNA) BIFEF , 2 5 5 it
U REE S N T 20 (hypoxia inducible factor
200, HIF-2at ) X RN JZ PAS X 4 1 ( endothelial
PAS domain protein 1, EPAS1) | J2& 5K &0 I8 7 8 %
PR BN, 58 Bon , PE B R 50 HIF-2«
LR FRIR  HIF-200 AT 55 5% )2 20 AR 28 B il 4
FERL™ ;s mbAh A HRGE R, BB AR R A
AU HIF-20 2 1Y R 2R I8 1] B2 S BB L
AR ZBR IR 22—, miR-182-5p 7¢I 45 2
a5t EFS BRI T T R AR,
PEE , R EESE T NGB IR 77 2 40 HTR-
8/Svneo H' miR-182-5p ik AR, by H k]
PR IE 4 32 R =22 68 1V A2, e AR A i 0 T
U SE g A AR A R Tk
IncRNA XIST 7] BEWK Fff 9 miRNA | & #{ miR-182-
5p 4 IncRNA XIST (it 45 2 —, H HIF-2a
[ 3" -UTR %% miR-182-5p 454 1 &, HIF-2a
Fl miR-182-5p Z [H] ] GREAFAE L [0) OC &R, SR,
IncRNA XIST J&75 ] DL i 55 miR-182-5p AH H.AE
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FHRVY HIF-200 335, #4500 77 2 40 M 1y A=
YIEeAT A AN TE RE . PR, AR5 LN 5% I
FRIZ 4N HTR-8/Svneo MFFEXT 4L #.1] IncRNA
XIST 45 10 5% 2 A0 M A= 2708 M 1 BIL L DA
W1 PE (IZ W 5107 S HEA 00 BRI AR

1 #MHEIFE

1.1 #ARa

N8 E % 5% )2 40 8 HTR-8/SVneo ( CL-
0765 , RGP AL RHEA R A A])
1.2 FERAFEMNE

IncRNA XIST 1 4 #2 /% 1] ( si-XIST-1:5" -
GUACAAGGGACUAGUUAAATT-3 *, si-XIST-2:
5’ -GGACAUUAUUGGACAUUAATT-3 * , si-XIST-
3.5’ -GGAAUGAACUAUUGGCUUATT-3") . miR-
182-5p # L #) ( miR-182-5p mimic ) , miR-182-5p
17 (anti-miR-182-5p ) K H: FH M X} R (si-NC
mimic NC anti-NC) #1641 & i ; #8 4l RNA
FREUR ] & (CW0581M, CWBIO ) ; HiSeript 11 Q
RT SuperMix for qPCR ( +gDNA wiper) ( R223-01,
Lipofectamine 3000 ( 13000150,
Solarbio ) ; EAU 2 Ji 3% 5 5 I 2 771 £ ( C0085S, 24
= K) 3 ECL iR 5 & ( PE0010, Solarbio ) ; HIF-2a
(ab109616, Abcam ) ; cleaved-caspase-3 ( ab32042,
Abcam) ;Bcl-2( ab182858 , Abcam ) ; Bax ( ab32503 ;
Abcam) ; 3 i 42 J& 25 H ( matrix metalloproteinase
MMP )-2 ( ab97779, Abcam ) ; MMP-9 ( ab38898,
Abcam) ; B-actin ( ab8227, Abcam ) ; LI = $iT
IsGH&L( HRP ,ab205718 , Abcam ) ; X3¢ ' % il 4%,
PR (Pt oy T SE g S AR AL ) RS R S A
i 7 & (RGO27, 3 < K ) ; DMEM 5% 4 4% 3%
e (KGM12800S, FLEA=Y)) o

CO, B 374 ( BPN-80CW , | i —fH Bl 24X 2%

Vazyme ) ;

FRRAFD) 88 5O WA (MFS3, T M T I 52
A RN A D) 2 T R g bR 4 B Y
(SuPerMax3100, I 16 N &AW R AR A A ;
D¢ PCR X ( CFX Connect™ S AF SRk A iy B 2F
m (L) A B A A ) T o A e Y
( FACSCalibur, € [E] Becton-Dickinson 23 ) ) ; #06
FIRE LR 45 L 0BE (TCS-SP2, 5[ Leica A H]) ;
LI REEE I % 53 M1 R 58 ( Tannon 1600, I K
REA= Rk A IR T ) s REARFE BN AL IK A (DYCZ-
40D, b s —EYRHE A RAR]) .
1.3 XWHE
1.3.1 sty 54

HTR-8/Svneo A I FITE 6 fLAR (2x10° /L)
RS YN B IR T0% I EAT L Yy SEEG
1:HTR-8/Svneo 453 A X% BRAH (158 K5 5% , A%
Yoy TS HH (55 YL si-NC) si-XIST-1 4 (4
si-XIST-1) | si-XIST-2 40 ( %% 4% si-XIST-2) | si-
XIST-3 4 (#% 4% si-XIST-3) ; L5 2: HTR-8/Svneo
YR R X BRZH (IR B 35 5%, AN L) TS £
0 (55 si-NC) \si-XIST-1 2H (5 4% si-XIST-1) si-
XIST-1+ anti-NC 4 ( H: %% Jb si-XIST-1 F anti-
NC) ,si-XIST-1+anti-182-5p # ( L#% YL ¢i-XIST-1
Hl anti-182-5p) . % 4% 6 h J57E 6 FLAR i A IfiL
RN 20% I 58 B IR Ak ARSESESR 48 b EA T
JE S
1.3.2  RT-qPCR £l 41 ffd XIST . miR-182-5p F
HIF-2a mRNA 23k

TRIzol 24 HE BN ML RNA ¥ RNA 16 %%
FA I cDNA J5 4T PCR ¥734 L) B-actin 1 U6
YR PR FEAR B 272 0 138 3L DR A AR X 3R 3k
NS FASYE 95 °C (10 min) |, 284 95 °C
(10 s) ARk 58 °C (30 s) FEfH 72 °C (30 s) , JEFH
40 K., BIFIILE 1,

x1 51YF5H]

Table 1 Primer sequences

AT 515 -3") 5195 -3")
Gene name Forward primer (5’ =3") Reverse primer (5’ -3")
XIST ATAGCAGGTCAGGCAGAGGA CGATACAACAATCACGCAAAG
miR-182-5p GCGTTTGGCAATGGTAGAACT AGTGCAGGGTCCGAGGTATT
HIF-2a GAGGGTTTCATTGCTGTGGT CTCACGGATCTCCTCATGGT
B-actin TGGCACCCAGCACAATGAA CTAAGTCATAGTCCGCCTAGAAGCA
ué CTCGCTTCGGCAGCACA AACGCTTCACGAATTTGCGT
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1.3.3 2 g A A

CCK-8 S5 - F il ifl 45 Fh F 96 LA (7x10°/
fL) HEMR 1301 s AT Y 48 h i RLIMA
10 pL. CCK-8 i3, B T 37 °C 5% CO, ¥iFEf+h
JEE 2 h; BEAR{YAE 450 nm 1 A0 460 A5 L 1 T
JEAH(A) o

EdU 4 i 3 58 52 56 . 8 40 B 422 F0 F 96 FL AR
(7x10°/40) 4% 08 1.3, 1 S gl e A7 i e | o Yy
48 h J& , A EdU iXFIIEE 2 h, 3 I8l i ad vl
Bl EdU 38500 & 00 2 4 B g s, =R N A
DAPI {55 400 15 min, OB E £ Wi
AR IK%  Tmage J 1. 8. 0 #Fi1H%k EAU FAPEAN
MBI AN S, T BEdU PHEER

EdU BHPER /% = EAU BH 41 i %50 40 i .40
x100%
1.3.4 2T

HAMMELEYL 6 h 5, 78 6 FLA H A ML
BN 20% 5K 109% 58 5 IR 5L QRS2 97 48 h
Ja W VRO E B A AL, mA S pL
Annexin V-FITC F15 wL PI,BGHEE 15 min DIYE
A 5 I A A S B R T A
1.3.5 RPRAESLE

LIS AN R T 6 FLA(2x10° /L) , 4
K B HHALIR)S , {1 JC T A% 1R 4 42 i 78 40 Jifd B
EihaEERYE, F PBS whyk BRI A, 430
TEXRJG 0 h FIFE TG MLF KE 2 3 TP 15 5% 48 h A,
FH 5 AR A L 5 . {8 Tmage) 1. 8. 0 # A
STERRIEE IR RIE A A,
1.3.6 Transwell 3256

TSR SL Y 5 10 45 2H 40 MY, 50 5 R 4
L, TR/ NE B (T L) A 300 pl
20 i B (ARl T 10 AN s TE/NE R E N
A 500 wL SE4kE 3R 3k 48 h )5, M &L K
LA AN, 12 A B 40 4% 2 3 H R 1 I
0. 19%45 22 e, ARG TE02% WA T X 3
A BEALBERE Y DI 1R 22 AN R TR
1.3.7 Western blot SZK

A A S E A, & &)5, @i SDS-
PAGE 43 B8 FIME, 5% %] PVDF B I £ 4]
I 1 h 5 BB S AN A —PT (HIF-2a(1 2 1000) |
cleaved-caspase-3(1 : 1000) ,Bel-2(1 : 1000) ,Bax
(1 :1000) ,E-cadherin(1 : 1000) , N-cadherin ( 1

: 2000) \MMP-2( 1 : 3000) \MMP-9(1 : 1000) .
B-actin( 1 : 1000) )7 4 °C FIFHE 24 h, H51L¢
it 1sG —Hi (1 : 4000) =i FIEHE 2 h,
ECL i & 82 2 [ 4571, Image] 1. 8. 0 4
FEBEE KM, FRDENEASHNS
H I B-actin WK EHEZ RN,

1.3.8 XU FR M 5L R A DU

FIF ENCORI il miR-182-5p 7£ XIST Al
HIF-2a H1 19 ¥ 75 ¥ 7 51, 4% XIST =% HIF-2a
3’ -UTR J¥54fi A pGL3 244 d XIST-wt 5K HIF-
20-wt Bk W 548 AT BE 1Y 45 A 6L R A
XIST-mut 5%, HIF-2c-mut $255 2004 B4 4 28 1A 4y
55 miR-182-5p mimic B mimic NC 2444 HTR-
8/Svneo A, SR FH X5 Yt 2% T 417 45 356 PRAG: 01 3K
G AN D 2R B
1.4 FitFEHE

GraphPad Prism 9. 0 BHHT 5, 45
FOR IR R e (v2s) . Z4LI] HLACHT, 5
PEATIE S YEAS 56 ( Shapiro-Wilk #6556 105 22 557
K4 (Levene K% ) - 4 AR AT A IR A 434 By 22
FrPE SRR 2 5 22 0 B il SNK-g K 35 30517 2
LA LG 5 A5 B AN AF G RS 0 A 5T 2248 5%,
SR FHAE S B 36 E AT 4R 18] He#5, P<0.05 2%
SAEGIFE L,

2 H#HR
2.1 RT-qPCR #&ill XIST RiAKFELLIEEHTF
MR

RT-qPCR Rzl 45 R R, 5 XA | T2
AL H, si-XIST-1 4 | si-XIST-2 41 |, si-XIST-3 41
XIST ik K FEREAL (P<0.05) , Hirr si-XIST-1 41
XIST 2 ik 7K - &g K T si-XIST-2 4 | si-XIST-3
ZH(P<0.05), WL3R 2, i #% si-XIST-1 #1754
S,

2.2 HHAYA XIST, miR-182-5p #1 HIF-2«
mRNA FiA b3

XA, T2 84l e, si-XIST-1 41
XIST \HIF-2a mRNA 7K FF#AIX, miR-182-5p /K
T8 (P<0.05) ; 5 si-XIST-1 41 | si-XIST-1 +anti-
NC 4 I %, si-XIST-1 + anti-182-5p 41 HIF-2«
mRNA 7K 3F 7} 55, miR-182-5p /K ¥ (& ik (P <
0.05), L5 3,
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2.3 HAMPEEETE N

Ejxt B s 3 A HL B, si-XIST-1 4140
M35 71 EdU FHME T 5 (P<0.05) ; 5 si-XIST-1
2H si-XIST-1+anti-NC 20 [L 4, si-XIST-1+anti-182-
Sp AL4NHEIE 71 EdU FHMEZRFRAR (P<0.05) , UL

1 fZk 4,
£2 RT-qPCR A XIST F3h /K- (x+s,n=3)
Table 2 RT-qPCR was used to detect the expression
level of XIST (x+s, n=3)

ZH 5
il XIST
Groups
iF BR Y
XA 1.00+0. 11
Control group
25 286 4
Al 0.99+0. 10
Interference empty group
i-XIST-1 4
o 1l 0.3420. 04"

si-XIST-1 group

si-XIST-2 4H

* #&
Si-XIST-2 group 0. 49:0. 05

si-XIST-3 41 B
$i-XIST-3 group 0.56=0. 07
F 43.953
P <0.001

TSR, © P<0.05; 5 T AU, "P<0.05;5
si-XIST-1 A, “P<0.05,

Note. Compared with control group, “P<0.05. Compared with
interference empty group, *P < 0.05. Compared with si-XIST-1
group, ¥P<0.05.

2.4 EHHMBATEEE

Xt AL T Has 24l e, si-XIST-1 4141
MOgE T R AR (P<0.05); 5 si-XIST-1 4 . si-
XIST-1+anti-NC 20 %%, si-XIST-1+anti-182-5p 21
ML T T (P<0. 05) , LA 2 Fige 5,
2.5 HEMTIHBEENLE

55t AL T e 24l LB, si-XIST-1 41 %)
JEAL A T E (P<0.05); 5 si-XIST-1 4 | si-
XIST-1+anti-NC £ HL%5 , si-XIST-1+anti-182-5p 41
RI9R A & AR (P<0. 05) , WL 3 Figk 6.,
2.6 EZEMMEBEEENLLLE

53 AL T as s dl e, si-XIST-1 4142
BB £ (P<0.05); 5 si-XIST-1 4, si-
XIST-1+anti-NC 2] FL# , si-XIST-1+anti-182-5p 2
1RZR AR (P<0.05) , WK 4 Ak 7,
2.7 HAMKA HIF2 AT-58 BEHEHXE
ARIELLE

x4l TP 4l e, si-XIST-1 41
HIF-2a ., cleaved-caspase-3 . Bax %5 [ 7K “F [ 1K,
Bel-2 MMP-2 MMP-9 % 17K - FF 5 ( P<0.05) ;
5 i-XIST-1 4 ., si-XIST-1 + anti-NC 4 . %%, si-
XIST-1+anti-182-5p 2 HIF-2a . cleaved-caspase-3 .
Bax % /K- T+ &, Bel-2 \ MMP-2 \MMP-9 %5 |4 7K
SRR (P<0.05) , WLIE 5 Fie 8,

R3 KA XIST .miR-182-5p Fl HIF-2a mRNA 35 H 4 (x+s,n=3)
Table 3 Comparison of XIST, miR-182-5p and HIF-2a mRNA expression in each group (x+s,n=3)

43
XIST miR-182-5p HIF-2ac mRNA
Groups
papilctd
TR 1. 00+0. 09 1.01+0. 12 1. 00+0. 10
Control group
ST
R 0.99:0. 10 1.0220. 11 1.010. 08
Interference empty group
SXIST-1 4 0.37+0.05"* 4.66=0.20"" 0.49+0.07"*
+ + +
si-XIST-1 group I I T
i-XIST-1+anti-NC 4
> anti-NC 1 0. 35£0. 06 4.71£0.19 0. 460. 05
si-XIST-1+anti-NC group
si-XIST-1+anti-182-5p 41 0. 40+0. 07 | 3840, 16% 0. 8040, 09%2
. 40+0. . 38+0. . 800.
si-XIST-1+anti-182-5p group
F 59.933 444. 582 33.419
P <0. 001 <0. 001 <0. 001

T SXHBAA G, © P<0.05; 5 P HAMLIL, *P<0.05; 5 si-XIST-1 A4H L, “P<0.05; 1 si-XIST-1+anti-NC 41414, “P<0.05,
Note. Compared with control group, *P<0.05. Compared with interference empty group, "P<0.05. Compared with si-XIST-1 group, ¥P<

0.05. Compared with si-XIST-1+anti-NC group, “P<0. 05.
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si-XIST-1+anti-NC#H
si-XIST-1+anti-NC group

si-XIST-14
si-XIST-1 group

S HRZH T HE
Control group

Interference empty group

EdU

25 um 25 um 25 um 25 um

Bl 1 EdU Ze @R 20 57K 1 (x400)
Figure 1 Detection of cell proliferation level by EdU staining (x400)

R4 HHMPIGTENE ST ILEL (v4s,0=3)
Table 4 Comparison of cell proliferation activity in

each group (x+s,n=3) group (xxs,n=3)

si-XIST-1+anti-182-5pH
si-XIST-1+anti-182-5p group

25 um

RS HHUMMBET-RLE (x+5,n=3)

Table 5 Comparison of apoptosis rate in each

Rl HNEIE 1A EdU FHYER/ % 1%/ %
Groups Cell viability/A EdU positive rate/% 20 531 Apoptosis rate/%
R4 Groups 20% 1L 10% 113
Contr(‘)l‘group 0. 65+0. 07 38.74+4.25 20% serum 10% serum
X B4
s 0. 62+0. 06 36.91x4. 13 Control group > 352030 H-78e1.05
Interference empty group s oy o
si-XIST-1 £ v " Interference empty group -4120.41 1. 86+1.
. 0. 87+0.09 65.58+6. 09
si-XIST-1 group si-XIST-1 41 5 274027 5 612047
si-XIST-1+anti-NC 2 si-XIST-1 group - 2/£0. .61+0.
$i-XIST-1+anti-NC group 0-910.10 70. 112654 Si-XIST-1+anti-NC 41
2.19+0.24 5.54+0. 44

si-XIST-1+anti-NC group

si-XIST-1+anti-182-5p 41
si-XIST-1+anti-182-5p group

si-XIST-1+anti-182-5p i
si-XIST-1+anti-182-5p group

0. 68+0. 08~ 42.39+5.26%4

4. 88+0. 32%4

F 8. 150 26. 300

P 0.003 <0. 001
T SXRAUALL, " P<0.05; 5T 84, "P<0.05; 5
si-XIST-1 HAH L, “P<0.05; 5 si-XIST-1+anti-NC 2 AHLL, *P
<0.05,
Note. Compared with control group, “P<0.05. Compared with
interference empty group, *P < 0.05. Compared with si-XIST-1
group, ¥P <0.05. Compared with si-XIST-1+ anti-NC group, P
<0.0s.

F
P

76. 696
<0.001

9.89+0. 9644

41.758
<0.001

W SR, ©P<0.05; 5 T E4iit, *P<0.05; 5
si-XIST-1 HAH L, “P<0.05; 5 si-XIST-1+anti-NC ZHAH, 2P

<0.05,

Note. Compared with control group, “P <0.05. Compared with
interference empty group, *P < 0.05. Compared with si-XIST-1
group, $P<0.05. Compared with si-XIST-1 + anti-NC group, “P

<0. 0s.
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SRl TR AL si-XIST-128 $i-XIST-1+anti-NCZL si-XIST-1+anti-182-5p#
Control group Interference empty group si-XIST-1 group  si-XIST-1+anti-NC group  si-XIST-1+anti-182-5p group
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Figure 2 Flow cytometric analysis of apoptosis levels of each cell cultured with different serum
X HEZH T aRA si-XIST-141 si-XIST-1+anti-NC%1 si-XIST-1+anti-182-5pZH
Control group Interference empty group si-XIST-1 group  si-XIST-1+anti-NC group si-XIST-1+anti-182-5p group
=
(=}
50 pwm 50 um 50"pum
=
<
(o]
50 pm
B3 RRAS SRR I A I RS (x200)
Figure 3 Cell migration detected by scratch healing assay ( x200)
R 6 HUAMMPRIRE A RILK (245,0=3) RT SUMBRZBUAEENLE (2£5,n=3)
Table 6 Comparison of cell scratch healing rate in Table 7 Comparison of the number of invasive cells in each
each group (x+s,n=3) group (x+s,n=3)
gl IR/ % 415 AR AN E A
Groups Scratch healing rate/ % Groups Number of invasive cells /n
Xof B4 Xof R 2H
18.26+2.04 82.40+7. 66
Control group Control group
Ttz #dl Ttz #
- 19.032. 25 - 83. 17+8.01
Interference empty group Interference empty group
si-XIST-1 44 si-XIST-1 41

si-XIST-1 group
si-XIST-1+anti-NC £{
si-XIST-1+anti-NC group
si-XIST-1+anti-182-5p 41
si-XIST-1+anti-182-5p group
F
P

56. 44+3.81*" 127.90+10. 42 %

si-XIST-1 group
si-XIST-1+anti-NC £1
si-XIST-1+anti-NC group
si-XIST-1+anti-182-5p 2
si-XIST-1+anti-182-5p group
F 19. 729
p <0. 001

58.05+3.72 131.25+11. 05

24. 11+2. 65% 94.30+9. 23%%

138.282
<0.001

W SR, P<0.05; 5 TR AL, *P<0.05; 5
si-XIST-1 ZHAH L, “P<0.05; 5 si-XIST-1+anti-NC #HAH L, 2P

<0.05,

Note. Compared with control group, “P<0.05. Compared with

interference empty group, *P <

group, *P<0.05. Compared with si-XIST-1+ anti-NC group,

<0.0s.

T SXHRAA L, P<0.05; 5 T 84, "P<0.05; 15
si-XIST-1 M H., “P<0.05; 5 si-XIST-1+anti-NC 4IAH L, P
<0.05,

Note. Compared with control group, “P <0.05. Compared with
0.05. Compared with si-XIST-1
ap

interference empty group, *P < 0.05. Compared with si-XIST-1
group, “P<0.05. Compared with si-XIST-1+ anti-NC group, “P
<0. 05.



18 rPE P A R 2 2 2026 4F 3 A 45 36 %5 6 ] Chin J Comp Med, March 2026, Vol. 36,No. 6

si-XIST-144
si-XIST-1 group i

Xof HE2H T HA

Control group Interference empty group

si-XIST-1+anti-NC4L  si-XIST-1+anti-182-5p4
-XIST-1+anti-NC group si-XIST-1+anti-182-5p group
- L)

< : s PO

4 Transwell SCI0KGIN 2 AR 28 (45 5445, x200)

Figure 4 Transwell assay to detect cell invasion ( crystal violet staining, x200)

R 8 KA HIF-2o AT 51T (RBMKEH R (525,n=3)

Table 8 Expression of HIF-2a, apoptosis, migration and invasion related proteins in each group (x+s,n=3)

2151 Groups HIF-2a cleaved-caspase-3 Bel-2 Bax MMP-2 MMP-9
Opicks
HPARAL 0.57+0. 07 0.21+0.03 0.30+0. 04 0.35+0. 05 0.24+0. 04 0. 15+0. 03
Control group
ety
s 0. 58+0. 06 0.20+0. 04 0.33+0.05 0.32+0. 04 0.25+0. 05 0. 18+0. 03
Interference empty group
i- 14
S XIST-1 1 0.27+0.04"%  0.11x0.02"*  0.59+0.08°*  0.15+0.02"%  0.84=0.07"" 0.46x0.05"*
si-XIST-1 group
si-XIST-1+anti-NC £H
Gi-XIST-1+anti-NC group 0.25+0. 03 0. 10+0. 02 0. 64+0. 07 0. 16+0. 04 0. 89+0. 08 0. 48+0. 06
si-XIST-1+anti-182-5p 41 &o &4 &0 &h & &4
si-XIST-1+anti-182-5p group 0. 46+0. 06 0.17+0.03 0.44+0.05 0.27+0.03 0.36=+0. 04 0.25+0. 04
F 25.921 9.179 19.316 17. 893 91.791 38.416
P <0.001 0. 002 <0.001 <0. 001 <0. 001 <0.001

T S0 BRAUALL, * P<0.05; 5 THL 2 BAMILL, *P<0.05; 5 si-XIST-1 4LAHIL, “P<0.05; 15 si-XIST-1+anti-NC ZLAH L, “P<0.05,
Note. Compared with control group, *P<0.05. Compared with interference empty group, *P<0.05. Compared with si-XIST-1 group, “P<

0.05. Compared with si-XIST-1+anti-NC group, “P<0. 05.

B8
> K&
L %QQ/‘V &
R & S FR

¢ & ¥ ¥ oy
HIF-2a — 100 kDa
cleaved-caspase-3  |[REE—_-_S——— | 7 [ ]);
Bcl-2 26 kDa
Bax T 21 kDa

MMP-2 === === - " == 74 kDa

MMP-9 b — 78 kDa
Bactin — C— c— a— am— ) kDa

5 AN D HIF-2 BT 53
IRBMREHRIL
Figure 5 Expression of HIF-2a, apoptosis, migration and

invasion related proteins in each group of cells
2.8 miR-182-5p 5 XIST, HIF-2« B $B [6 X &
HEWIE B F M R, XIST 7814075 miR-
182-5p MY 2E & 2 45 (K 6A) , HIF-2a i 3° -UTR
JFH 40 & miR-182-5p W45 A s (E 6B), 5
XIST-wt H1 mimic NC 4% 4% (%) 4 i A1 L, XIST-wt
H1 miR-182-5p mimic 4% YL 4 i 5 ' 28 il 6 P
% (0.48+0.05) vs (1.00+0.07),P<0.05), Tfi

A

XIST-wt ' ...GAGUAAAAIIII[TTIIJT\---—TW(I.}TT??U... 3
miR-182-5p 3'..UCACACUCAAGAUGGUAACGGUUU...5'
XIST-mut 5'..GAGUAAAAUUCUA----AUAGCGAALU...3'

5'..UGUAUUAUUAUUAUUGCUGCCAAG... 3'

miR-182-5p 3'..UCACACUCAAGAUGGUAACGGUUU...5'

B HIF-2a-wt

HIF-20-mut §'..UGUAUUAUUAUUAUUGCUGGCAUG...3'

6  ENCORI %idfa 2 b Uil i XIST HIF-2c0 Fil
miR-182-5p ML [ 5545 51
Figure 6 Predicted target binding sequences of XIST,
HIF-2a, and miR-182-5p in the ENCORI database

AL e XIST-mut Fl miR-182-5p mimic Y 20 i1 2%
SR NG A L Y XIST-mut A1 mimic NC A28
M2 2 W IE M 0 22 7 ((1.01£0.09) s
(1.00+0.12),P>0.05) ., 5 HIF-2a-wt Fl mimic
NC FE56 Y B 4 MR EE , HIF-2a-wt 1 miR-182-5p
mimic 5% L 4 {2 5 22 Tl 15 1 FE AR ((0.45«
0.03)ws (1.00+0.08) ,P<0.05) ., it YL HIF-
20c-mut A1 miR-182-5p mimic 4 il 2¢ % & B 15
PER ALY HIF-2a-mut F1 mimic NC (41 HI2¢
AWM LE F 2% ((1L.03+0.11) s
(1.00+0.09) ,P>0.05) .
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3 it

PE /) % A 5 b 8k ik 57 )25 40 Hfa 1) RE B A5 25 D)
AHIC, 32 2255 B A0 45 B 5502 3% )2 40 i A
T R 2R B 4 Fu NI sh ik 7 %
A R, AEIRYT TR PE B, TR
TEWETRZ AN A T REARZS | IR BUAH 1 4 5 it 2F
1,

IncRNA 575 Rk 5 PE 9k EUIFH
K AFGEFH , IncRNA 30 3 JH X 185 75 J2 40 i 1 14
B TR R AP T- MmN S5 PE R, i
1F#3K IncRNA MALAT1 n] i K 2005 5 10 3 7%
JZAMMEE T, BRI A AR 22 RE T 5 IncRNA
MR193BHG Fa 3 & 38 ] 110 1 0% 5% J 2 400 34
R N 17 28, R B 48 R T 3% R )2 A i O T
R IneRNA XIST JEMiFL3h# X Yo ta ki ¢
DUER Y B 7, gm0 F AR e
& Xq13. 2, E IR U 7E K 2 80 v R A
i i) et TR R RSN FE AR A R, R
i IncRNA XIST ZRik i 3458 HTR-8/Svneo 4 it (1)
W (R 78 AT RS e 7, [R) A G 40 i O T R
GUO % 21 IncRNA XIST 7E PE (B e fk i
FEIRB T R 5 HLAE HTR-8/Svneo 20,
IncRNA XIST 9 = #0361 1 48 B 3% 78 A A=, IF
BT X — KBS A5 —2, R
i IncRNA XIST 7] G i 385 2 57 )2 4 M i 2B 9
SEUIREMH PE B9 &4

miRNA JEJ 7 5L A1/ NESES RNA, =
SR80 Z M3 W TR R,
PE W &AL RP EHEET/ER Y, HRE
B, 5% IncRNA-miRNA-mRNA 7E 35 4 PE P T3 7
RNA W15 8 2= M 4 h B VE FIHLEH AT RE R PE Y
PFFTHRALHT M 2 ARB I L A R R
W33 T 5 IneRNA XIST B 4549 1Y
miRNA |, & Bl T # ) miRNA 7 miR-182-5p 7] fE
55055 2 A0 0 AR ) - T RE A &, miR-182-5p
O R 18 75 B 405 519 HTR-8/Svneo 211 if 1 41K
Fik , HZRk L5 T ] HTR-8/Svneo 4 Jfd 4
7o, AT RRRE N TEARRRGE R, miR-
182-5p (7K A IncRNA XIST A s A8 ifii 715, H.
T4 miR-182-5p #3AJ5 , B IncRNA XIST # {5
AL I 20 M 3 5 | 3 RS AR 28 A8 R s 55, R

B IncRNA XIST AR AYHLH T-4F H A8 anti-miR-
182-5p K &, H A%< 't 2 Mg 5% 3 iF 55 IncRNA
XIST 5 miR-182-5p fF7EHE 0] K £, K B IncRNA
XIST A fE /& HTR-8/Svneo 41l 1 miR-182-5p HY
W4, R IncRNA XIST AJ #[i] miR-182-5p Jf
£ HTR-8/Svneo 4 fifd 1 1 4% miR-182-5p Kik

JT i — 2 T % IncRNA XIST/miR-182-5p
FEWT PE J7 1 B VE AL, A0 52 5F miR-182-
Sp fEEEPRHEAT T O AN B UE, & B HIF-2a 55 PE
BEYIRSE, YRR HIF-200 1755 3534 AT 4005090 35
AR 2R AN I K s HE B PE B H IR
A HIF-20 5 R IA AT REZ SR LA K 2
BRI 22— AR s B 2R B0 e wm E)
HIF-2a [ 37 -UTR J¥ 9 £ 7E miR-182-5p 1Y%
G TOCR M SL g it — 2P SE T HIF-
200 /& miR-182-5p 1) 8 KL PN, BF H 2 2,
IncRNA XIST il 4] HIF-2a 235,110 K 34
miR-182-5p (1) 3% 35 W] F+ & HIF-2a 33k, I 55
IncRNA XIST Ik X%F HTR-8/Svneo 21 fifl 4= )23
AERYSZ ), 2 IncRNA XIST A] fig @ i 5 miR-
182-5p 454 KP4 HIF-2a, NTTTZ 5 PE HEE

B2 ARBF5E 2, IncRNA XIST #] fig 18 1
miR-182-5p/HIF-20 fi/\ 3 T 1% 37 12 4 M ¥ A= 4
R, XAHTRIPLEIA PE RIRYTRRAE TR
LR o RN, AN 2 A A 5% 1 oA 3 2ot 1] &2 552
BAF miR-182-5p % HIF-2a0 FOTE#/E T, A okt
WA si-XIST-1 + OE-HIF-2ac 4H 5 miR-182 + OE-
HIF-2a 41 , #F — 25 3FE 52 IncRNA XIST # [i] miR-
182/HIF-20 43Tl B HARMLH . [RIRT, 75 20 i
— 2P B S (AR Py A PRS2 58 ) SR AIESE IncRNA
XIST/miR-182-5p/HIF-2a $lifE PE M & (1) 4= 9
ifie, It — 20 i 5 2 5 A HA AR G 53+ B30 #
4% IncRNA XIST ¥ PE RS FE

SE k.
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