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Expression of LncRNA NEAT1 in osteosarcoma cells and study of the mechanism of cellular activity
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[Abstract] Objective To investigate the regulatory mechanism of LncRNA NEAT1 on osteosarco-
ma cells. Methods qRT-PCR was used to detect the differential expression of LncRNA NEAT1 in normal
human osteoblasts and osteosarcoma cells. sSIRNA-NEAT1#1, siRNA-NEAT1#2 and siRNA-NEAT1#3 were
constructed and transfected into osteosarcoma cells and their transfection efficiency was verified. Cell viabili-
ty, apoptosis, migration and invasion ability were detected by CCK-8 assay, flow cytometry and transwell as-
say, respectively. NEAT1 localization was verified using nucleoplasmic isolation experiments. Predicted tar-
get genes of LncRNA NEAT1 was detected by bioinformatics prediction website, followed by dual luciferase
assay to verify. Co-transfection of miR-185-5p inhibitor and siRNA-NEAT1 into osteosarcoma cells was ap-
plied to verify that LncRNA NEAT1 regulated the biological behavior of osteosarcoma cells through sponge
binding of the target gene miR-185-5p. Results LncRNA NEAT1 was highly expressed in osteosarcoma
cells. Knockdown of LncRNA NEAT1 expression in osteosarcoma cells inhibited cell viability, migration, in-
vasion and promoted apoptosis. LncRNA NEAT1 sponged binding to miR-185-5p, knockdown of LncRNA
NEAT1 expression with miR-185-5p in osteosarcoma cells partially reversed the above cellular behaviors.
Conclusion Knockdown of miR-185-5p expression level could partially reverse the inhibitory effect of siR-
NA-NEAT1 on osteosarcoma cell viability.
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KARZRES RNA (LncRNA) & —Ff K B 2004
LRI RNA 7375, BT ORSF I 204514, IncRNA
O R L5 8 1 L . DNA FI RNA M EAEAHY. FEH
TEDIRE LA Bh T 2 M AWt 72, Fe il 2 40 A= AT
N WIIEEE T OERRAINAR . Wang 25948 H, Linc-
CTSLPS A LLid ik 75 Thg b 78 2 Py UM PR 71 A7 R%
Hh i 3 5N S PR A0 M F2 AR 28 . Zhang VR
i, LncRNA-ALC 68 LL DNA F 3 A 4% i 1) 77 3%
MBS 8 LZTS1, AT AR 3 45 B 1 e 1 40 P e
% . LncRNA # | 3 2H % #% 5% 4 1 (nuclear para-
speckle assembly transcript 1, NEAT1), fii T 11 54
ok b, ELPIE SEAE L35 OS 78 W 1 2 Rl i 1 1)
Feak B AR, FLiREE OS K AL Bk AL i oA
SE4E B . AHT 7T B 1E 4R 75 LncRNA NEAT1 X} &
AR 4T T AL o

MRS 7E
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B AR 40 . 2% (U208 Sa0s2. OS 99-1) AIE H
N B BCE 4D 25 (hFOB1.19) 1 T [ A% 27 e 2
JE D A8 FHE N 10% 19 BG4 1 3% (FBS, Invitro-
gen, Carlsbad, CA, USA) [1] Roswell Park Memorial
Institute- 1640 - 1640 (RPMI-1640) 1% 7% & (Thermo
Fisher Scientific, Inc., Waltham, MA , USA) % 4 Jit ik
TR, BT 37°C. 5% COL [ 7240

siRNA- NEAT1#1. siRNA- NEAT1#2. siRNA-
NEAT1#3. siRNA-NC. inhibitor-NC. miR-185-5p in-
hibitor %104 [ A= T AE 9 TFE C L) B A BR A =
Chifg, FHED . A LA 1< 10° 4 i /mL (1) % 5 & T
6 fLIR L, ¥% & ¥ /E 3t B3 15, {f H LiPofectamine
2 000 (11668-019, Invitrogen, Carlsbad, CA, USA) ¥
1g siRNA-NEAT1, 1pg miR-185-5p inhibitor % %%
FI) 5 1A% 41 A LA (i LncRNA NEAT1. miR-185-
SpRIEKF(FE IR B A 80% LA L), #6448 h

JE AT IR 825850 .

—.qRT-PCR

X H TRIzol (15596-018, 4t 5 % € E B H iR
oA, HED N SR A B S RNA . ff ] Prime
Script i¥ #% 53711 71| & (Takara, China Dalian, Chi-
na) i B 15 & B cDNA. 4R J5 1 H TagMan & H
PCR Master Mix iR jfl] & (Thermo Fisher Scientific,
Inc.) # 1T Real-time PCR. GAPDH & U6 1E 4
%o KRN E Q22 M H 3k R A
X R iEE, qPCR Y 24 : 25°C 1R K 10 min, 42°
C #Ef# 30 min; 85°C K3 10 min, ZE K5 Y645 5461
Jei» Fed0 MEIR . SIINER 1R,

=R B S

B Y IR %, B 1040 0N 300 pl
Cell Disruption Buffer (FNNOO11, Thermo Fisher Sci-
entific, Waltham, MA, USA), VK _E ¥ & 10 min, 4°C
500 g BS540 3 min, FIE AL, UUUE N AE A,
W H RIS T G BT 0K B SLEPEEAT RNA
el AR 5T 4y B AR D R k% it RNA RIS
8 AZ 7 43 5 57 & (NUC201, Sigma- Aldrich, St.
Louis, MO, USA) Ut BH 15347 . LARZJR 7 B 15 31 1A%
J5t RNA AR B, 2 B8 SuperScript™ IV CellsDirect™
cDNA & %7 % (11750150, Thermo Fisher Scien-
tific, Waltham, MA, USA) i I 15 317 ) #% 5% , SIEisk
¢t € ' PCR AT I 24 M A% A1 28 Bd it ' LncRNA
NEAT1 HJRIA.

JU \RIP SZ54;

R il 35 7 1 15 B, 436 FH EZ-Magna RIP 5551 £
(17-701, Millipore, Billerica, MA, USA) i 4T RIP Jli
S o 5 A R IR IR T A ) VR S (Sig-
ma-Aldrich) [ RIP 2 fif 2% 1 i 2 i K B 5 p 48
JG. Wi¥k5 AGO2 ik (ab32381, 1:30, Abcam) 5§
P 1gG(ab6721, 1:30, Abcam) Tl & (Invitrogen)
30 min, FHELAREY) G2 UTUE , HAE 4° F BT M
L ek 456 1 RNA-2E H i 52 &9 4li4k RNA, 28
J& 18 1 qRT-PCR Xf UL ¥E 7 H' LncRNA NEAT1 Al

1 qRT-PCR 5|¥F %)

Gene Forward primer(5’-3") Reverse primer(5’-3")

NEAT1 GCGAGGTGCCTTTACTACAT TGGAACCCAGAAGACAGA
miR-185-5p CGCTGGAGAGAAAGGCAGT GTGCAGGGTCCGAGGT

GAPDH ACGGCAAGTTCAACGGCACAG GACGCCAGTAGACTCCACGACA

ue6 CTCGCTTCGGCAGCACA

AACGCTTCACGAATTTGCGT
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# (fluorescein isothiocyanate, FITC) 4 it - 6l
X7 & (BD Biosciences, Franklin Lakes, NJ, USA)
BT SRS BT 500 wL 1xBind-
ing BT . R, EER T, EERFM4 T, H
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vitrogen, Carlsbad, USA), 43 %l 5 mimic-NC ! miR-
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5% F1 SPSS 21.0 (SPSS, Inc, Chicago, IL, USA)
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UL & +s R, 9 4L IR] EU AR FH A ST B A ¢ K6 4y
T, 2 4 2 18] LR H One-Way ANOVA Hi Rl 3
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NEAT1 £ i& K F 1) T3 RNA . BEJE , AT 55
K B CCK-8 it = 48 M AR 48 58 48 B 7% 77 9
o, 45 R B R, 5 siRNA-NC 21 At , @i % Lo-
cRNA NEAT1 & 2 #11 il OS 4 i 7% 77 « 42 i3k 41 i
T (K 3~4,P<005). M4, 7 OS 4 i
i {& LncRNA NEAT1 J5 , OS 4f i it # fil (= 28 B
N EETHRES, P<005). BLE4gRE
B, Fik /I LncRNA NEAT1 1 1 B A 988 32 Ji2 .

= .LncRNA NEAT1 5 miR-185-5p 354 45 &

2Rk, AT B RS KA R S 1
HL2E0F 58 4 8085 E (http://www.csbio.sjtu.edu.cn/) Tl
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A1 ot (17D, R B AT I ceRNA LI TE#£22
TCH R o B, JAEH StarBase 75 2k
DR 3 TR NEAT 1 88 53, A 17 2 2 miR-185-5p 5
NEAT1 B S5 A0 (B 8) o FRATTHE I X e R il
SZI6 A RIP SZ56 96 4F 7 NEAT1 5 miR-185-5p 2 [
HFAEBESEGFRAZEI~10). #t—15, WATET
qRT-PCR &l miR-185-5p I3k . 5 EIR, 51
W CE 4H B RR (hFOB1.19) A EE , miR-185-5p 7K~
FE B PURE A 2 P 2 35 1 B T (E O 48 i Hh RIS
LncRNA NEAT1 J& , miR-185-5p 7K -3 31| 3 43 1¥f %
(11, P<0.05. DL 4% 7R, LncRNA NEATI
5 miR-185-5p F4R 454 -

VY | ik miR-185-5p [ 3 I 7K ~F 1 36 45 186 #%
sIRNA-NEAT 1 %5 AR 4H i 7% 7 i 4 il 4

N T HE— R R miR-185-5p & 152 5 NEATI
S E PR AR A K 2, FRAT1/E siRNA-NEAT1 b
PR B AR 41 e U208 1 1 3 miR-185-5p ) K1k
(B 12). Bl 5 W52 A () A 22 245 B R JRE 440 it A= )
AT RBIAAL, CCK-8 Ayt 22 A A B 7t 4H M v 77 Al
T 45 R BoR 5595 siRNA-NEAT1 4L A1 L, 5] i
M NEAT1 £ miR-185-5p 3Rk K -F i E $2 T+ OS 4H
L3S A A g T (B 13~14, P<0.05) . Bb4b,
transwell 45 2 {27~ OS 4t i 7% #1112 22 e /135 . 3%
T 15,P<0.05) . DL 25 SRR B, BK miR-
185-5p I3k 7K~ 1] ¥ 43 131 % siRNA-NEAT1 X
PRI 24 PR v 0 R4 P
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B é&\k

¥ OS: IE 7 B 3511 U208 41 i, siRNA-NEAT1/NC: siRNA-NEAT1 (B [J 14 % BB NC) % 4t 25 U208 41 i, **: P<<0.01, ***.

P<<0.001

E2~5 LncRNA NEAT1 &7 & PR AN iE 4T, B3 CCK-8 Krill 4 fieiE 7 ] 4

transwell 3T 7 SLIG A I 40 i 3L 7% 4= 28 RE

VA M AAGI A LR 15 1 5
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miRNA GenelD GeneName GeneType TargetSite Alignment Class
hsa-mifR.- ENSGD0000245532 [NEAT1 lincRNA chr11:65210643- Target: 5' acogucACU-COUGGGGUCUCUCC 3' 7mer-
185-5p 65210666(+] 1 i Ay mé
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1 G
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> g .
£ 15 20 BAGO2 “ -2
= b = = g
B = 9 g 1.0 g
: o] e z e 5
§ 1.0 S 15 — kK E 31 os 5
Q — . B
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=2 05 z 10 2 &
2 : 3 079 & € v
E 2 2 2 o et
Q 0 - Q
I~ R
AN W @ O FIX  miR-185-5p &
NPT et @ )
-#-siRNA-NEAT1 SiRNA-NEAT1+
150 siRNA-NEAT 1 +mir-inhi
e o SIRNA‘NEAT”NC‘Wﬁ SRNANEATY  NCenhi ~ miRdinhi
=t . : R com QR 2Ta EI [ CTETE R
< 1.0
v 1 ) % %
2 2 2 °
ko)
= &
s 0.5 5
>
. e o &
24 48 72 @ o ‘innexlr:(:;F\TCm, o oo annex\r:\oljFlTCm: o %&$

SiRNA-NEAT1+

o}
=1

SiRNA-NEAT1 NC- |nh| miR-inhi

e -- -

B D
oSO

nvasion cell number
(3]
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W% P<<0.05, **: P<<0.01, ***; P<<(0.001
Bl 6~11 LncRNANEATI 5 miR-185-5p e 145 & K6 Hd T NEAT1 4 Ef7; 7 BB o B kI NEAT1
TEAN P i 5E £ 5 |81 8 starbase B 35 5l NEAT1 5 miR-185-5p 45 & 7 5 ; B 9~10 X3¢ 't 2 g S2 56 A RIP SZ 36 56 41F
NEAT1 5 miR-185-5p Z [B] ({14545 B 11 qRT-PCR A& miR-185-5p ZE AN A AL FEZH U20S 4R b (R iE B 12~15 Rk
miR-185-5p (IR IE K- AT B4 i 5% sSIRNA-NEAT 1 X PR A0S 3 i msfE A . 12 qRT-PCR A miR-185-5p TEAN[F
AbEEZH U20S i P )R8 B 13 CCK-8 Al 4m s 77 B 14 i sl RAS I AN S 15 B 15 transwell 3B A5 S50 A
TR AR ZEhE T
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T7FATI R tH S A AT 9T A

OS ) —7> 32 BERFAE A 57 o 7, BE 04 s A
F S T M, BRI TR S P . OS R4t Y
FE IR 4 (1) 52 2 M R 3 e e 7 S o M P LA
I 55 6] B DA R TR N, AL 9 R R FE SR 5 RNA
TE Jifyg ke v I B AR AR AR, G FLE Ln-
cRNA 7 it 98 B /E 2 312 1 %", La-
cRNA I N Ay JE (R HL 36 S5 1) “Mg 757, & RNA
REW KR =, AR&EY =R SR,
AT AR B LneRNA 2 5 7 X et R P ER L B R
AH BRI LA S e 0 B e SR 0 Ve sk T ERTZ Y
a8 s 2 M B EIEE ™. LncRNA 58 1)
RAE R IO, fEFLIRE B . OS H i Tk
P — 28 LncRNA f77E 5 i Rk o 7 T, Kong &1k
B, LncRNA CDC6 1] DA 33 7L Jit 95 200 o £ 454 5 0
A%, W] e 2 S BT TS bR B4 s Han 5 0IESE
LncRNA PARTI il it PLZF 41 5 [ EZH2 %% £ %}
PDGFB #EAT R M UTER , M0 1 e 4 B 1 2 28 1
F A, YuZE" % Bl LncRNA TUGT i i miR-143-5p/
HIF- 108 #% {2 3 OS 4 M 3% £% ; Wang %5145 7 Ln-
cRNA SNHG16 7£ OS H =3 ik, Il i il 48 45 &
miR-1301 {2k BCL9 FIA it it OS 1A . ithéh,
LncRNA [ 57 i 2 15 7 Jigg gk fig h e 25 s s PR (1
FA s AT DAVE A g 3 Fe (e 0 R 2217 43 2, 256K
B NFJRE S WA FE A 551 5 4 LneRNA #4 2
PR AR A AR 2R A TN V2 e i i T TR A B A
ST, LncRNA 7£ OS W ) ThRE v AR 56 A M B . #2144
V) &5 K AR5 AIE AR 2 50 RNA 22 J8] F B 16 S350 17 o)
BUEE N R RS R P H1", NEAT1AE A & 5
A, CHIESE RS BN 2 —, 251
2 22 Pl B A BRI AR, LS 4 B 20 A FR R B
NEAT1 384 i I i e A8 e J5 2 1) 38 st A 4
(12 3t B0 Jk R 1) % Sk, T 4 20 e 48 B 1) A G
b4k, NEAT1 75 7L B 35 /0N 20 i fili g wp i 20 1
W, HmRis 5 BEA RS B I, 5EEE
WF 50— 850, AW 78t & B NEAT1 7E OS 41 il b 5 7
Fih, HNEAT1 @l nT & # 6] OS 20 iy 34 5, -
AT 2B R AFE OS 75 P 1% 1
JieoRg 1) i B A A W R I, R T BUE BB TR
ZEMF BRI . AWK I, NEAT1 I 5E 8 40 |
OS Yl (iR AR 28 . [A UL HEMNI NEAT1 v GE1E R

U NS5 0SMRAERE. SR, XS5
RAEIEAENLEITS A 1 ) B

VFZ W FUESE T ceRNA R, RIER T 3@ i Lo-
cRNA HH TR ERIE S, EAEIEN ceRNAs 5
HE miRNA F B AEH I — 20 N FHLIE R R IE, ceR-
NA B U5 7E 2 i 8 1 4% 22 G E 2229, miRNA
2 — /NI EHEGR D RNA 70 7, 18 % K H 18-25 4
B R, Hd s 5l it 5 mRNA 13- AR R 1E X (3'-
UTR) 45 & 2R TR 15 B R 3R ik, Bl 5 5 B mRNA B il
BRI RE A AP A 78 4 B E 85 R B, miRNA 1) %
IR RV TE R T 5 Fh oG HR AR W i R R OCRE
BRI R G, b, SE M T, i b, S H
miRNA 25447 55 1) RNA #80] LL 5 miRNA 454, 4R
Jii LA ceRNA B30 % ¥ T B8, ceRNA 1 2 8 20T 1
LncRNA/miRNA/mRNA [% 2% /& 5F miRNA ¢ 1%k
7 FEARBE L, S AT NEAT1 ££ 4 g
TR AL BE S I8 I A% 5 4 B A DU NEAT 1 78 28 i
12 AV 53 1 208 7K, IE SE NEATT 3 4 A
TEANHO T H , 2 B NEAT1 A LLAE y ceRNA Fl miR-
NA 354+ 145 4o Du 22" % 31 NEAT1 A] /E ¥ miR-
337 (1) ceRNA S 1 25 £ B i 40 i (1) 3G 5 i B AR
78, Zhang Z5%% I, NEAT1 i it 5 miR-362-3p 7%
Gtk G5 SR L dEMIOX (3R IA , NI TERRFE T K
FEE EAEH . Lv % ™IHESZ, NEAT1 AJ J&8 i #2 H)
miR-27a >k A% PTEN [k , AT {2 12 ik 220 75
SN . miR-185-5p A2 fe - R I Arlvyg $on i) 52
DAl 2 —, 3 AR VE 2 IR T R I AR IS , ) a0 2L
I, Mo A2 PESE R AUJE . miR-185-5p S 51 £
Y1 Bt R, 0 pS3 75 T 1K 400 M R B4 L A O T
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