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LncRNA XIST &3t miR-193a-3p/RSF1 %t
2 7Y R 4 Bl 1 A AN ST RS 0 R AR 5T

Ll e A gt R e Ae . A R kR
(L.ENESFHRMWEEREIZRINF, L RIEMN 256600;2. N EFEHE E R EF,
L A E N 25660033 EMEF A S WE E S5 B4, .0 & E N 256600)

(WE] BHH AR k4% RNA X FE/KEFHF4# F K (ncRNA XIST) i@ i miR-193a-3p/ £ 4
WA F L(RSFD#hx B ABmpasgs B 4ER, Ak KE 2017 F 9 A £ 2018 5§ 12 A E N EF A
EWEBER 30 HATERB IR REF G RARE 5 AR, RT-qPCR & M & A R Fo g 5 40 22 F IncRNA
XIST mRNA &k, KA R Ak x4 sh-IncRNA XIST T4 6  ZRAES A ES P A KRG T A B
HOS @ el , % R ABAEAT A2 6d HOS tafe A = a4, #2448 h B ,CCK-8 ikl & 40 4m JiL 3% 7 24,48,
T2h e BB E (A, RIR EHBANIER 24 h it m B &S ES, R EEHRE AR £ 40 LocRNA
XIST.miR-193a-3p 5 RSF1 % [ #9 4 A % %, RT-qPCR # #| IncRNA XIST,miR-193a-3p,RSF1 mRNA %
ik ,Western blot # ] RSF1 & & &k, &R FABAL T IncRNA XIST mRNA A XA R & TR FHER, £
FAGTFELP<0.05), THHE.THRAALHEA BMS LA ERAA S, ZFA%ITFELP<
0.05), 5 auAf R HMILE, LIMITHR 24.48.72 h & A {AFEAK, Bk A-FE & % 42, IncRNA XIST.RSF1 mRNA
ik A%, miR-193a-3p mRNA %k A 7 % ,RSF1 & & kA Bk, 2 F A L FEL(P<0.05), & % In-
cRNA XIST T 37 4% & K J& 40 o 38 58 Ao it 45 48 F1 . 7T 4@ i3 miR-193a-3p/RSF1 4 X #4E A ,

(k@A) BTAB@E,; KdE% A RNA; # ) RNA-193a-3p; 3§74 ; it 4
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Effect of IncRNA XIST on proliferation and migration of osteosarcoma

cells through miR-193a-3p/RSF1 axis’
KONG Dehai' \JFENG Dexiang*® ,LIU Juntao® s DENG Mingming',
FU Bingjin' ,YIN Gang',ZHU Xiaodong'
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of Binzhou Medical College  Binzhou ,Shandong 256600,China ;3. Department of Traumatology and
Orthopedics ,Yantai Affiliated Hospital of Binzhou Medical College , Binzhou ,Shandong 256600 ,China)
[Abstract] Objective To study the effect of long-chain non-coding RNA X chromosome inactivation
specific transcripts (IncRNA XIST) on the proliferation and migration of osteosarcoma cells (HOS) through
micro RNA-193a-3p (miR-193a-3p)/remodeling and spacing factorl (RSF1) axis. Methods The cancer tis-
sues and paracancerous tissues were collected from 30 cases of osteosarcoma resection in the Yantai Affiliated
Hospital of Binzhou Medical College from September 2017 to December 2018. The real-time quantitative PCR
(RT-qPCR) was used to detect the expression of IncRNA XIST in cancer tissues and paracancerous tissues.
The liposome transfection method was used to transfer the sh-IncRNA XIST recombinant plasmid and unloa-
ded plasmid to logarithmic growth osteosarcoma HOS cells, other HOS cells without any treatment were
taken as the blank group. After 48 h of stable transfection,the CCK-8 method was used to detect the light absorp-
tion (A) value of cells in each group at 24,48 and 72 h of culture,the scratch test was used to detect the fusion dis-
tance of cells in each group at 24 h of culture, the luciferase reporter gene assay was used to detect the relationship be-
tween L.ncRNA XIST,miR-193a-3p and RSF1,RT-qPCR was used to detect the expressions of IncRNA XIST, miR-
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193a-3p and RSF1 mRNA in each group, Western blot was used to detect the expression of RSF1 protein. Re-
sults The expression level of IncRNA XIST in osteosarcoma tissues was significantly higher than that in paracancer-
ous tissues,and the difference was statistically significant (P<Z0. 05). The A value in the blank group,no-load group
and test group was increased with the transfection time extension,and the difference was statistically significant (P <
0. 05). Compared with the blank group and no-load group,the A value after 24,48,72 h of culture in the test group
was decreased, the fusion distance was shortened, the expression of IncRNA XIST and RSF1 mRNA was decreased, the

expression of miR-193a-3p mRNA was increased, the RSF1 protein was decreased, and differences were statistically

significant (P<C0. 05). Conclusion

Knocking down LncRNA XIST can inhibit the proliferation and migration

ability of osteosarcoma cells,which may play the role through miR-193a-3p/RSF1 axis.
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B PR 2 DA [E) J5T 40 B 3R R T O A — i 1 i
MR, W & TEHAEY . BRET SEOLAZE
a5 YT, SRS B R GE LI R G S )RR A P R
Aarta, BT EE S REIRIT RS T — %
PR Al TERBEERE S K ERBW SR, 2L
RE I ARG RO e 22 . 1 R I 1 B [HA
7 — LA LA A 5T O P 1H H ETAT) TC RS 1 A R0 1) 25
W I R T AR 5 PRI R 5 A A8 ) 1 R R A 3 R
BRI, B R R R T B AT I O
#, K45 dE 4 % RNA (long noncoding RNA, In-
cRNA) & — R F S A 3 200 nt, A4t HE A1
RNA 57, B REM 7E £ F 2 10 b IR 45 28 H A 380,
miR-193a-3p FIHE 4 55 Y] I F 1 (RSF1) & 5 M &
A VERMCHIEE S5 40 M0 2 F A Y2 D RE .
RSF1 #% ik K J& miR-193a-3p 1 3 1F I # &, miR-
193a-3p gl i 10 4] RSF1 5 P4 26 35, 4 42 iy 40 i
A2 AR . BFSEIESE . IneRNA X 32 o R 4% 7%
B 5 5 s A (X chromosome inactivation specific
transcripts, XIST) G842 #F B 988 f9 & 4E L & J'& . IncRNA
XIST 78 22 g b b9 L 02 oF i ogg 1o o b 56 B
H A B9 & BLFEAR IneRNA XIST A4 #1548
211 Jifo 14 5 A A% L (H miR-193a-3p/RSF1 4l % 8 1A 98
0 Y 1R R AF T A L IR AR SCHIFSE IneRNA
XIST i# it miR-193a-3p/RSF1 %l X & P 98 4 Jitg 158 7
AL # 1V T, R 2036 97 5 PR R A0 G off B0 e 42 It
2%,

1 #RlE5A*
1.1 ##
1.1.1 282047 K Fe m foL K

ek 2017 4E 9 J1 & 2018 4F 12 J1 M BE 2 B 4
B B JE B Be 30 B PR U0 B T R b 8 g 4 SR o 5%
WA WA TIRAE . WEEWRPIARME . (D55 R
WA o L I 28 40 i R sl B S 2 I B R (2) R &
FEATPTIMIREIR T 5 (3 LR B Ae 2 0L 2 W A it v, Jf
TEA AT M 2, 8 G R 5. N8B R i M A
HOS Wy A I ifg ZEERAE YR R e A IR A
1.1.2 ZZRXANAMNE

2% 5 JF kL. sh-lncRNA XIST #H 41 Ji B, miR-

osteosarcoma cell;long noncoding RNA ; microRNA-193a-3p; proliferation; migration

193a-3p mimic/inhibitor W B ¥ 75 3§l 25 R A KR
oy Hl s DMEM 853258 010 % 09 1R 2R 13 (FBS) 1 3 A4S
ML A B i A BR A F s Lipofectamine 2000 7% 44
WA & A LAY R A R A E; Rt A
RSF1(—#0) .1 EHi % RSF1($H0) W [ £ E CST 4
Al CCK-8 I & A b s KRR R AR A Al
SYBR Premix Ex Taq [ i3] & . TRIzol if 7 & .
BCA % A& B i 7] & . SDS-PAGE #l %L 7] & 8 A
B AT R A BRA A DYY-4C Bk A -
TRV A BN 7l s GE 88 B2 AUl B 750 & 1
iAW R A BR 2 H] s RIT7TDG5033 A HY il B £ 3 46
WA H AR T EYT & A R TE A .
1.2 7%
1.2.1 RT-qPCR #& 0 B W B AR Rz F AR F In-
cRNA XIST mRNA %k

B RLIRE 41 41 R 5% 9 Al 2 1 R RNA 2 BCR H
TRIzol i 7] &, I 5 5% il cDNA #H, 2 I SYBR
Premix Ex Taq Il 7 & 5 Bl 45 i 47 RT-qPCR, In-
cRNA XIST 519 75 W3 1. &5 .95 C fiAr
P 5 min;95 ‘C28 P 40 5,59 “CiB & 30 5,72 °C #E fif
30 5,35 WAE . R Bactin fE NS, 2 22T L3t
B IncRNA XIST fyFIxF ik,
1.2.2 @i #HER SN

5 AR A0 bR HOS 8598 T4 10% FBS. 100
p/mL H R E 100 p/mL 85 £ 1 DMEM K 5 %
LB T 37 C5% CO, F4TIEF ., HYhi1 d,
¥ HOS g fh 2 6 fLAR T, 500 3 4, 73 5l 2=
W S HAMELRA . FHE S AHES. EH4 HOS
1 i AS AT o] A 2, 25 2 A R SE B0 21 4% Lipofectamine
2000 %% e i 7 3 B 5 % 25 5 B A1 sh-IncRNA
XIST 40 R4 55 YL 2 HOS 40, 4k 2215537 48 h
Jo 98 S T A T A L e L R KT
80 U AT IR L35 .
1.2.3 CCK-8 &4 29 ftn 38 74 #t

IO B0 A K 10 25 AL 40 B, 42 R0 F 96 LA, T B
AR B 1 X 10°/mL, ¥ 85 SR A 37 C 5%
CO, WRFFA N, WL R FF 24.48.72 h, AL A 10
pL (9 CCK-8 W, AR L85 5% 4 h, [l 3 A 92 A6 00 AL U]
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A FLIE 450 nm Ab B OERE (ADH.
1.2.4 XRS5 346 4m Ao iE A5 4k

IO HC A K Y 25 A A i, 22 R 2 6 FL AR N,
MR B 5 X107/ mL, fF 4 L& I . B 10 pL
TCH M k7 fLH b ¥4) Rl £k, PBS ¥k 2 %1 F 09 40
ANEMH ORI I PR IR 24 h, B8 BRI o,
24 h B4R RS Image BG40 BT 1T 54 40 i gl &
FEES, 40 B mh & B B = %) 1R R 58 8 — AR R R
BaFE .
1.2.5 MR AEFHMREAHEEEHLEMN IncRAN
XIST.miR-193a-3p &5 RSF1 % M #94E )R £ &

¥ miR-193a-3p mimic/inhibitor 43 5 5 Ln-
cRNA XIST Wt/Mut 44, 75 37 °C 5% CO, Hi3#
A EEFE 8 hodl 0.5 mL & 10% FBS HA & 44 &
(IEH DMEM ¥ 3# 3k, 7€ 37 'C 5% CO, M+
Rigf 48 ho WWENM L. B miR-193a-3p mimic/in-
hibitor 3 % 5 RSF1 Wt/Mut 3t % Je 40 i, £ 1 [F
o R UL G 2R A e PRSI G YN 5 ' 3R Tl L il
P ASCRS: I 2 K HR 5 1 30 O W WSO L i B 9 O Z O Wk
B, LA B 9O R A NS, 28 6 R M=k
WG R ICME /i B LR WA .
1.2. 6 RT-qPCR # @ %5 f IncRNA XIST. miR-
193a-3p.RSF1 mRNA % ik

WA e e Y 48 h & 440, 2 I TRIzol X7 &
UL A, FEH HOS 40 b () 8 RNA 33 5% SRR B cD-
NA R, 2 SYBR Premix Ex Taq Il i3 & vi ¥
PiERMNAER. S YFHIE 1, MR .95 C
AR 5 min; 95 ‘C A8 30 5,58 “CiB k 30 5,72 °C4E
130 5,35 IRAEH . miR-193a-3p R U fE RN 2,
IncRNA XIST 1 RSF1 R A B-actin /E A N £,
2 28T B3 IneRNA XIST . miR-193a-3p RSF1 #)
AHXT Fe Ik & .

®1  HEEEEFHEIWE

AT 314751 U
(kb)

IncRNA XIST F:5-AGATACGAATAAGATGTGT -3 137
R:5-AACAGCGTGATCTACCGT -3’

miR-193a-3p F:5-GGCGAGCATAATGAACGGA -3' 9%
R:5-GTCAGCGACAGCACCTCT-3'

RSF1 F:5-CCATTCGTATTTCTTGAGT -3' 172
R:5-CAGTCGCTGTGCAGGACA-3'

U6 F:5-GAAACAGAGACGTGGTCT-3' 158
R:5-ATCGACGTATTTCTACGAT -3’

B-actin F:5-TAGGTGCATAATGAACGTT -3' 257

R:5-GTGTCGGTGACCTGCAGA-3'

1.2.7 Western blot # M RSF1 & & & A&
S E R Y 48 h A AN, RIPA 2Lk W $2 S 40
M ME A, FE AW BCA 57 &40, SDS-PAGE

o
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IR B A, BRI E AT 2 R W %R,
5% B BIE WK IR B 1 ho IMASE 1+ 1 000 B9—Hi .
4 CH SR, TBST WIS UE 3 WL IMA 1+ 3 000 F
FEAY 40, IR 1 h, TBST 3 ¥k 3 . A ECL
TSN 5 I A% B G R B PG I A #T
1.3 %itzam

K SPSS21. 0 etk 474081 . TF = B8R L
xts Fon YL FL R ¢ K5, Z A ) L AR
AR R Ty 22 08T B HL B AT SNK-q K 56. DL P <<
0.05 NERASITFE L,

2 4 R
2.1 BEALL5EFHELE P IncRNA XIST mRNA
F 873

i 20 210 IneRNA XIST mRNA # ik (6. 27 +
1.8 M i m T 24041 (3. 15+0. 41), 2 R A4 4 it
¥R (r=8.881,P<C0.05),

2.2 Atamip A4

o3 A B L 55 5% 24.48.72 h I, 52
WAHM A EHWBEMR Z2RA51H% 8 X (P<
0.05), ANFIEF S 2 HA e Al iR, 2 5 K5t
R (P>0.05), £ 41HE T WA E M ERK A H
Fer, 2R A GIFFE X (P<<0.05), L% 2,

®2 SKEAHEBRERSA B (L)

215 24 h 48 h 72 h
A 0.68240.12 0.81240.08° 1.23140. 12
EHEA 0.6710.06 0.803+0.11° 1.24340.15%
UG 0.41340.04"  0.61420. 08" 0.81240, 22>
F 17. 935 7.531 10. 594

P <<0. 001 0.008 0.002

L P<0.05, 5% A", P<0.05, 55 &4 LE;.P<
0.05,5 24 h [b#;9.P<<0.05, 5 48 h L%,

2.3 BumiaRbIER

SR INEE S - R I o o e R R )
(87.9422)pm (85, 7+ 17)pm (43, 5+11) pm, ZH 1]
i, £ R H S8 X (F=10.506,P =0.002),
525 U S B P, S a2 24 h B4 L 5 B R
R4, 25 A58 E L (¢t =4.036,P =0.004;
t=4.660,P=0.002), 125 F 41 F1 25 84 i, 22 5%
TG E L (r=0.177,P=0.864) , WKl 1,
2.4 RAEFBHBREABHERLER

IncRAN XIST 5 miR-193a-3p fE1E B ANTH . 32
3K miR-193a-3p A B B # #] IncRAN XIST-Wt 1
P E WIS M (P <<0. 05), X% IncRAN XIST-Mut %%
O WG TG E AL WL 2.3, miR-193a-3p fig
454 RSF1 (9 3'UTR K, = #4545 %55 IncRAN
XIST.miR-193a-3p 255 175 & 0 A 6], 3 35 miR-
193a-3p AI B & 41 il RSF1-Wt ¢ ) & g i % (P <<
0.05), LK 4.5,
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=#A SEERR

1 FHMBT BB R (X100)

IncRNA XIST-Wt 5’ GGAUCGWlAAIiI?I]I(I;I]I(I;(IEIA.iAIIJU 3’

has-miR-193a-3p 3’ ACGUUGAAUCAUACACGUUAU 5
LncRNA XIST-Mut 5 GGACUGGCCAGCGUCCAUGCU 3’

& 2 S W15 B F 8B E Starbase I 45 R

1.601 OZFHE 2 ZHEA o0 SHWE

+

IncRAN XIST-¢ IncRAN XIST-Mut
" P<C0.05,
3 IncRAN XIST.miR-193a-3p $BE{EH X &

RSF1-Wt 5 GUACCAGUGAAUUUUIII(I}(I:IIUI\IIJA 3/
has—miR-193a-3p 3’ ACGUUGAAUCAUUACACGUUAU 5’
RSF1-Mut 5’ GUACCAGUGAAUUUUGCUGGCA 3’

B 4 WS BRFEHIBE TargetScan F R

OZFH4E eFHE oXKA

I

*.P<0.05,
5 miR-193a-3p RSF1 MR EEA X &

2.5 A4 IncRNA XIST. miR-193a-3p. RSF1
mRNA & i&

528 A S A I, SE 3 4 IneRNA XIST,
RSF1 mRNA 5 & FE L, miR-193a-3p mRNA %
NI HE N, 22 A Geit A R L (P <C0. 05) , T 25 1 41
MEFAE, ZRLHEITFEX(P>0.05, 0
* 3.

*3 &4 IncRNA XIST,miR-193a-3p.RSF1 mRNA Fix

215 IncRNA XIST miR-193a-3p RSF1
k| 1.85+0. 36 0.7240.13 1.7740. 23
A 1.7840. 35 0.69240.15 1.7940. 21
SR 0.68+0. 08 1.5840. 25" 0.75+0. 12
F 24. 988 37.601 47. 630

P <<0. 001 <0.001 <0. 001

"L P<C0.05, 52 (4L P<<0. 05, 54 LK.

2.6 &zmmmi RSF1 &G kik
AN ERA MR RSF1 8 (1 #3550
7 1.1240.22.1.0840.17.0.564+0. 07, 2% F 4 41t
FR N (F=24,988,P<C0.001), HasHA oS sl
Fo#, SC B0 4 RSF1 IR IA M BIEAL, 2 R A ST
B X (r=6.392,P<C0.001;¢=17.541,P < 0.001),
FHAMBEALE, ZF LS IT¥E X (1=0.322,
P=0.756), W& 6,
RSP e e

P-actin HNNGE_G G SE——
=H4E =HA |
& 6 ZEMM RSF1 EAKRIEHER

B

>

Je B RR LA S bR R TR TR R
14 45 4l ZH 2 G e T A 2 B O i A S R o B0 A
KGETE AR I A iR e 1A R R A R Y
— R AR RLE B 56 %05 . B R H
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GIT T BT ARG AT AR ERTFAREFZ
Ty MRS A Bl A TR T KT B R W 4R L i R R AR
F SRR R AR . SR AT IR YT T B
FEAEAS /D Big s, 451 Ak 97 24 ) 23 % IE B 41 807 A g
PR ECE A BT O B 5 SN R, TR
ARORIT B R W Tk A JE B, ARk, SRR
ST o TR AT TR B RV A IT B 5T b U T R
JE LA WFSE R B IncRNA XIST X % 40 i 14 5 #1537
ARKEE, FIELBFSE IneRNA XIST %8 &
240 L 1) VR S AL S XTI T R R A T S

IncRNA J&— 8 B i i 5% A, RZ 4L In-
cRNA 845 g A Jie 1 A 02 i 2ok 90 1) 3 4 #F miRNA
&35 20 5% 98 20 M 0 2 M AR 44T R IneRNA A] L
55 I miRNA W& M, BEARILXT T e A T4, A
A2 2E T %7 36 1 mRNA B PE B BF 75 UE 52 78 45 Fh A=
Y g oh i O AE . B 5 AN 2 R g A
S IneRNA XIST & XIST 2 1k 4 75 X
PA T R A A R B L Ak TR G REAE T . GAO
SR R, W% IncRNA XIST A 40 6B P 78 41
i 8 5L AR R A M TS, XU DY R B R In-
cRNA XIST J5,IncRNA XIST it 5 EZH2 454, F
P P21 (2 3k, R T 40 AR PR R AN i 1 B B i A
M JE ). ASBESE & B, IneRNA XIST 76 B 1A 5 40 Jfd
s ik, B IncRNA XIST J5 CCK-8 iK% ik /x A
EFEAC, 24 h @A 0 B 45 0 L U6 B A% IncRNA XIST
AE B 102 4100 1 9 4 A 3 GE RAE RS RE )

5T F BT, miR-193a-3p Y 57 # K ik 5 £ Fp i3
KRB O, TE IR miR-193a-3p 3 & HE 1)
CCNDI & A #10 iil 9 240 Bt 385 <, vT fig B A 400 il e 2 1A
A . IneRNA AT LA 7824 miRNA ) i 44k 8 4
mRNA W RE M FEMR 2y h B R T, Bl
#H X IneRNA #F 58 IR A . ZHUANG 257 % BH . In-
cRNA XIST ] il i ¥ [7] miR-92 1 il JiT Jo 40 Jid (%) 154
B AT R, 3878 IncRNA XIST/miR-92b/Smad7 5 5
WhRE VR R A kR UE AR . 5 A ST R L IncRNA
XIST/miR-124/ AR 15 5 %l 75 155 bt 98 1 48 B 48 5 | i
Ferp R PER BAE Y, RSFI I i 0 4 e (o 14 45 1
2 55 L2l o0 M S LR RO R, WU SRS B g & B
RSF1 768 A 9 40 M b s B & ik, H 5 miR-193a-3p
B A, RSF1 #F 52 /& miR-193a-3p B9 B #2240 45,
IncRNA XIST A LAAI#] miR-193a-3p. ¥ 5 H T jiF 3
RSF1, AHBFFE4EE R Box, % IncRNA XIST, In-
cRNA XIST.RSFI mRNA % ik f§ ik, miR-193a-3p
mRNA Kk Tt . RSFI # H R LML, AFRE S
XU 2 i 5 BE R 52 5 RT-gPCR 525 & 3, In-
cRNA XIST. miR-193a-3p 5 RSF1 2 [b] {F 7€ # 7]

o

EHEE G221 A%51 5528

25 TR, B IncRNA XIST RE I8 P 9% 41
JH 3 58 RN I #% BB 7, v] RE 2l o B W miR-193a-3p
mRNA # ik, Fi4 RSFI mRNA F1E (1 £ ik & #1E
FH. T — R 5T #F% IncRNA XIST J2& 75 A7 78 Hifth
I AL T A 400 T B PR 9 00 B 3 B R RS L R I R IR YT
HREERMESE,
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