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MG-63/DOX %1 2. %~ % Control ( %} F& ) £ | SL Ak LncRNA MALAT1 #9 M P 3¢ B (sh-NC) #8 , sh-MALAT1 £ |, sh-MALAT1+ 47 %]
(anti)-NC #1 , sh-MALAT1+anti-miR-154-5p 28, # ] & 21 MG-63/DOX %8 iz ¥ LncRNA MALAT1, miR-154-5p ., %a #& Bl #1 % D1
(CCND1)mRNA #82f &5 &, £ 8 CCK-8 % X J& 55 B | Transwell 52 36 i X, 20 B AL H) 46 SLAK LncRNA MALATL % MG-63/
DOX @m 38 7h  if 45 A7 %% A T #9% 7% ; KA Western blot i%48 MG-63/DOX 4u i, o 3% 7 4w it A% 4R (PCNA ) (\CCND1 & & 89 & ik 5
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Effect mechanism of LncRNA MALATI1 on doxorubicin resistance in osteosarcoma cells
LIANG Fudong, DI Shufang, LUO Wei, QI Jianghua, LIU Libing (First Department of Orthopaedics, Gansu
Cancer Hospital, Lanzhou 730050, China)

ABSTRACT OBJECTIVE To investigate the relationship of long non-coding RNA (LncRNA) metastasis-associated lung
adenocarcinoma transcript 1 (MALAT1) and doxorubicin (DOX) resistance in osteosarcoma (OS) cells. METHODS MG-63 and
MG-63/DOX cells were treated with different concentrations of DOX (0, 0.01, 0.05, 0.1, 1 pmol/L), and survival rates and half
maximal inhibitory concentration were determined using CCK-8 assay. The expressions of LncRNA MALAT1 in MG-63 and MG-63/
DOX cells were detected by real-time quantitative fluorescence PCR. MG-63/DOX cells were divided into Control group, knocking
down LncRNA MALATI negative control (sh-NC) group, sh-MALAT1 group, sh-MALATI+anti-NC group, and sh-MALAT1+
anti-miR-154-5p group. The expressions of LncRNA MALAT1, miR-154-5p and cyclin DI (CCND1) mRNA in MG-63/DOX cells
of each group were detected. The effects of knocking down LncRNA MALATI1 on the proliferation, migration, invasion, and
apoptosis of MG-63/DOX cells were detected by CCK-8 assay, scratch test, Transwell experiment and flow cytometry,
respectively. The expression of proliferating cell nuclear protein (PCNA) and CCND1 protein in MG-63/DOX cells was detected by
Western blot assay. Interactions between LncRNA MALAT1 and miR-154-5p, miR-154-5p and CCNDI1 were detected by dual
luciferase reporter gene experiment. RESULTS Compared with 0 wmol/L DOX, 0.01, 0.05, 0.1 and 1 pmol/L DOX could reduce
the survival rates of MG-63 and MG-63/DOX cells (except for 0.01 umol/L DOX) (P<<0.05), ICx» were 0.07 and 0.13 pmol/L,
respectively. The survival rate, cell migration number and invasion number of MG-63/DOX cells, scratch closure rate, mRNA
expressions of LncRNA MALAT1, mRNA and protein expressions of CCND1, and PCNA protein expression in sh-MALAT1 group
were significantly lower than sh-NC group and Control group; the apoptosis rate and miR-154-5p expression were significantly
higher than sh-NC group and Control group (P<<0.05). sh-MALAT1+anti-miR-154-5p group was able to reverse the aforementioned
biological effects in sh-MALAT1 group (P<<0.05). In MG-63/DOX cells transfected with both MALAT1-wild type (WT) and
CCNDI1-WT, the luciferase activity in the miR-154-5p mimic group was significantly lower than mimic negative control group (P<<

0.05). CONCLUSIONS Knocking down LncRNA MALAT1
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can inhibit the DOX resistance of OS cells, and its mechanism
may be targeting the miR-154-5p/CCND1 axis.
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‘H A (osteosarcoma, OS ) & JL# A /D AF e i L
)0 P = N S N N S A o €8 I = e s 14
H RB ML, B RR R AL R 4
BB, OSMIRIT ik EfEFARUIBR AT . 5%
o, AEFE RS OS B 1 5 AR AR AR 1K T0%  {H OS i
HANEIGILI TN 2 R K iR i 2k ik . 1
Y7 R 24 1] 4 Sk D e it 24 RN AR AT T 245, Bl 8% 2% (doxo-
rubicin, DOX) 4 OS 45 HALIT 2454, £ 50% 1) OS 34
DOX FRAF VLT 2510 52 TR T7 80—, Wik, T f#
OS 4t it DOX L7 Tt 24 1 3 —F- L X I 2 8 i iy 7 7
P RANE OS BE TG B E 2,

H AT E & BUAT 2 R0 RNAUNS 5% 1 25 % RNA (long
noncoding RNA, LncRNA) . f#f /» RNA (microRNA,
miRNA) %12 58 OS Bk e LB Ak 2z 245 £,
il i g6 2 B2 A0 DG S 7R 1 (metastasis-associated lung ade-
nocarcinoma transcript 1, MALAT1) 7EMiFLah ¥ T 12
FRIFHAT AR SF M 58 7R, LncRNA MALAT1
J& OS MY ¥ 7E 3R 97 #0450, A il & B, LncRNA
MALAT! ] D4 2L A i a0k e A DOX i 24594, {5 H:
RE V1T OS AT 245 1 i AN 8 . miR-154-5p ] 7E 2 F
ST T R HEA i B R A OC R 9E B R , miR-154-5p
7E DOX it 25 OS A H 8 T 1™, 4ifigJEIH 2 D1 (cy-
clin D1, CCND1) fii T- A\ 11q13 §e 44k 1, 1] 2 5 4 4%
OS 7 PN (1) Z2 Tl i 448 L ] 300 R feb g 348 2 g 4, AR
B 5% 1A BA R B F1) ) Starbase [ 3 43 #7 & B, LncRNA
MALAT]1 5 miR-154-5p . miR-154-5p 5 CCND1 = [i] £
FEVEAE B S5 A0 o 35T I, AR T8 BT LneRNA
MALAT1 [ [ii} miR-154-5p/CCND1 %l 5 OS 4 s DOX Tfif
25 PE 14 56 Z ST RE AR AL , LA 52 ik OS A £k 7 i
2 T R R TR

1 ##
1.1 FEUE

AHIESE Ir F AR AL 4G DML U5 B 5 i (i
Leica A F] ) \MSFLO B4 X4l A (B i B R &
A RN 1) L9003021 K 52 I ¢ ' 1 1o B Wl e S 7
(RT-qPCR) X [HILAS Aol 45 B (136 ) 47 FR 28 17, Multi-
skan FC U F14% ( 35 [E Thermo Fisher Scientific 23 7] ) .
RCCS-4HD BN fig 15 #7% (3% [ Synthecon /A #) ) o
12 FEHRBSKA

DOX (%25 51410ES10, 4li i =98% ) iy [ 2 344
Bz (i) B A7 FRZA 7 5 K LneRNA MALAT (sh-
MALAT1) Jz H B 4 %t B8 (sh-NC) | 411 ] miR-154-5p
(anti-miR-154-5p ) Az 4 X} B (anti-NC) Ji Rz #1014 H
T UL Y R 2R A AT FR A W] s DMEM #5535 4

25 1Cell-0003) 1 [ a5 %5 45 (1) AR M AR A IR
] 5 B RNA $2EUR ) & (TRIzol v ) 5 M S8 AZ A A% 1% T
I 30 % s ) & (925433 h EZB-TZ1-L . RT3C) ¥4
B b 7 A W R A RS F] 5 RT-qPCR Al 3571 6

TEZEG; 2025475 36 44 6 1]

525 QPG-023) Iy [ |- ¥ 75 3 i 25 H R A7 PR3 A
CCK-8 4t a7 far il i 751 5 (525 HB-CCK-8) i [{ I 15
AW TR (M)A FRZN W] 5 Annexin V -FITC/PI 4 fifd I
T3 & (525 70-APCC101) W [ Ho M BB A= 4% A e
A B F] s BCA B 1 Al £ (555 KL1DBE09
5)0 [ -1 B B A IR AT BN B R A ECL A2 &
SRR & (555 EUL002) W [ ) M {58 s 2 Rl
A7 BR A ] 5 9 ' 2R Tl 75 5 PR3 &5 (9% 45 SLLU-200)
W AR R A R AR A BRAA w5 SR U5 H i s - 3- iR
JIit S (GAPDH) | 7 Y5 3 5% 28 Jfg 4% $1 )5 (proliferating
cell nuclear antigen, PCNA) . %2 i CCND1 , 3 # i S 1k
Yy B bR A0 10 13 P AR 1gG (58 5 4 3] A ab226408
ab201673 ., ab16663 , ab9482) ¥ i [ ¥% [F Abcam 2 7 ;
PCR 5 |9t 50 3 L AR P AR BRA Rl A i
1.3 ZRAasRiE

0S AR 4l il MG-63 . if DOX A4 OS 4H fitl MG-63/
DOX (47543 7]y AM7868 , AM7872) Il [ 3& [F] 1.7
PR G
2 AL
2.1 MG-63F1 MG-63/DOX AT DOX &L R %46

3 KB TEAE 200 L 45 573 (5 4 5 X 1074~ )
B MG-63 FIl MG-63/DOX 4 fifd #2796 LA, 43 H A
0.0.01,0.05,0.1,1 pmol/L [ DOX Ab H (SR FH ¥ J& 46 i
TR e MR T )  AE A S 2], PR AT (T Ab B ) 1E 5
YHAE R xsf REZH , A 20 B A 3 o 55 4 A L 53 A
RES 4, #E 37 °C 5% CO. 414 R & 24 hm , BfLn
AR 10 pL ) CCK-8& 7, F 37 °C N IFE 2 h, fifi
Bl bR A% T 450 nm P < &b #6505 %% BE (optical density,
OD) , B 3R FL, B 2 AT, T 4 A7 15 K
T2 B0 o v B (1Cs0) , 20 A7 36 2 (% ) = (SE 50 4
OD—Z 41 OD)/(X} #iZH OD— %5 41 OD) X 100% .
2.2 MG-63 1 MG-63/DOX ZA}fl LncRNA MALAT1 &
beiy gl

K F RT-qPCR LA . FH Trizol 251 $2 B MG-
63 F1 MG-63/DOX 2 g ) 52 RNA, 5 il cDNA, LncRNA
MALAT1 UL GAPDH HINZ: Bl & 20 pL B9 R WAK R : 2
M 10 pL,cDNA 1 pL, 1E JZMB1#45 1 pL, LB FK
7 WL SO 451 98 °CZEME 10 5,57 °CiB %k 30 s, 68 °CHE
i 45 s, 335 MEFR . AR 2755 MG-63 I MG-63/
DOX 4 i LncRNA MALAT1 (A X} ikt . 1Y%
G ey B L 1

#*1 RT-PCREI¥FFIR=WKE

R ERrBIIEAI(5-3) R (5-3) TEYH o
LncRNAMALATI  GACGGAGGTTGAGATGAAGC ~ ATTCGGGGCTCTGTAGTCCT 84
mik-154-5p GCCTTCGCTCAACTGAATTG ~ CTCAACTGGTGTCGTGGAGTC %
CCNDI GGATGCTGGAGGTCTGCGA ~ AGAGGCCACGAACATGCAAG 146
Us CTCGCTTCGGCAGCACA AACGCTTCACGAATTTGCG 9%
GAPDH GAAGGTGAAGGTCGGAGTCA  AATGAAGGGGTCATTGATGG 109
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2.3 miR-154-5p/CCND1 %# 5 LncRNA MALAT1 #£ [g]
X RIIIE
2.3.1 YUMo S

B 10% JiG 2F 135 A 0.1 wmol DOX (AR 4 “2.1”
TT 25 5400 5 ) i) DMEM K5 77 3 |, 5% 3% MG-63/DOX 4
M, & 2~3 d AT . BOWH A K 399 19 MG-63/DOX
il e 534 Control 4 (1E# K557 ) .sh-NC 4 . sh-MALAT1
2 . sh-MALAT +anti-NC ZH . sh-MALAT l+anti-miR-154-
Sp 4L, 43 Sl Y AH N TR
2.3.2  LncRNA MALAT1 ., miR-154-5p, CCND1 mRNA
iRl

K “2.27 W J7 PR 45 20 MG-63/DOX 4 Jfd v
LncRNA MALATI ., miR-154-5p ( § % U6) . CCNDI
mRNA (2 GAPDH) (AR F ik i, DLIIERL YLseR .
2.3.3  MG-63/DOX 4 Jfi 1845 46

K CCK-8 Kl o ARHE “2.3.17 31 R 7 ¥4 MG-
63/DOX A HEAT 4320 , F4% 2.1 01 B4R ARG I 45 4 41
MR BT DL, I B AT R
2.3.4  MG-63/DOX 4 its i FZ 72K

(1) R AR S B0AM AR <2.3.17 300 ik it Ay
R4, 3 R0 500 4> MG-63/DOX 4 e T 6 FL AR 2 80%~
90% it A B, FH 10 WL B8 VR A5 A6 Sk RO i B 77 VR AR 1 5=
ML A RIIR , F 0,24 h7E B A0BE T LSS0 it i) JE 5 A8
b, I ERPE @ A%, WIRA AR (%)= (WiHXIE
TR — ARSI ) AT IR R FE B X 100% .

(2)2KFH Transwell SZEGHGIN . FRHE“2.3.17 50 F )ik
¥ MG-63/DOX i 47504l . FEARZE LK b % FllR
Matrigel 3 Jii Ji¢ , W46 4 e i) MG-63/DOX 41 Jifd , 47 41 ity
2T 200 wL Tl i 85 R, DL 2 X 10" AUImA B
%, FEMAS00 w5 20% G4 MLIE O BE 3756, 15 & 36
h)a, B B B, 78 B T EALIEESE 5 40
97 gitiE R sk R 2B AR
2.3.5  MG-63/DOX 2 il & T #6: ]

R I 2 40 AR T o AR 4 “2.3.17 TR U7 ik
MG-63/DOX BT /020 o URAE AL , T B R 4 2%
A 1.0X10°4/mL, LA 100 pL %4 Annexin V -FITC/PI
FIEE W, 250 A 20 min 5, A 500 wL 9% & 2% o
ST R I TV 2 = X112 S 1
F= (T4 S 4 %) X 100% .

2.3.6  MG-63/DOX 4 PCNA .CCND1 & 4 £ A6

K H Western blot 7k . AR “2.3.17 TR Jy K%
MG-63/DOX A HEFT 43 2H o >R FH e K 1 RIPA 24 I
FRIR HH T O SR AL i 20 B, P AR 11 BT, SR BCA VA
TR PR, T 10% e S0 1R 1M - S8 TR s T e
JE HL K 43 15, e A% B R A o £ A L 5 GAPDH (7
J£1:1000) ,PCNA (i B 1:5 000) ,CCND1 (i B i
1:500) F¢ S PUASL [ 0E R, FOMA 9t (R R 1
1000), 59005 1 h, R Image J #AE500r, L H AR
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15 GAPDH #5415 K A B FUAE 2 B RS 1 AR X =
ki,
2.3.7  LncRNA MALATI1 . miR-154-5p ., CCND1 #H T 1
FHAS

K B ' 22 g i 4 56 DH SE 30 A o K LncRNA
MALAT1-87 4 %4 (wild type, WT) Fl LncRNA MALAT1-
275 1 (mutated type, MUT) . CCND1-MUT F1 CCND1-
WT By 5 va e 1) pmirGLO # 4K 1, -5 miR-154-5p
R (mimic) 1 B P4 X 18 (mimic-NC) St 4% 2t 5]
MG-63/DOX i i+, 48 h J5 K = 6 R B PE , LA
LncRNA MALAT1 5 miR-154-5p .miR-154-5p 5 CCND1
Z A EAEH
24 BT ESH

K HI SPSS 25.0 B A TE R AT o W R IE S A3 A
FTTH ORI DL x + 5 o, ZALR L BCR T T 224500, i3
— 2 P E R fel ] LSD-¢ 62 56 5 79 4 1] B e R A 37
A R, KBk IE«=0.05,
3 H#R
3.1 A[ERE DOX H1 MG-63 1 MG-63/DOX 48 i1 77
ERLLE

50 wmol/L DOX 4 %5 ,0.01,0.05,0.1,1 wmol/L
DOX £ MG-63 4f fifl FI1 MG-63/DOX 4 it (0.01 wmol/L
DOX ZH BRAM ) A7 1% 2 1 1 2 BEAR (P<<0.05) , TE WL 2,
22115, DOX X MG-63 4 i 1) 1Cs0 24 0.07 wmol/L, X
MG-63/DOX 4 L) 1Cs >4 0.13 wmol/L.

*2 A[EREDOX H MG-63 1 MG-63/DOX 2R 75
BRI (x+5,n=6,%)

DOX ¥/ (umol/L) MG-63 411l MG-63/DOX 4l

0 100 100

0.01 84.5219.08° 91.851949

0.05 63.59£8.16° 76.54+8.27°

0.1 39.28£743 5385473

1 21321627 32.5946.34°

a: 50 wmol/L4 L4, P<<0.05,

3.2 MG-63 1 MG-63/DOX 4 ffl LncRNA MALAT1
mRNA FiEH N 25 R

MG-63/DOX 4 Jifi 1 LncRNA MALAT1 mRNA A%
Fih B B T MG-63 411 (2.36 +0.35 vs.1.00 +£0.32,
P<0.05),
3.3 BEH{K LncRNA MALATI Xf MG-63/DOX 4 fif1 Fh
DOX 2448 5 mRNA FKiZ A 2200

sh-MALAT1 4 MG-63/DOX #H Jfi # LncRNA
MALAT1,CCND1 mRNA H %} 2 ik i i # X T Control
21 .sh-NC 4l , miR-154-5p A1 %f & ik & . % & T Control
21 .sh-NC 41 (P<<0.05) ;sh-MALAT I+anti-miR-154-5p 41
MG-63/DOX 4Hi i ' CCND1 mRNA FIX} ik 8 B 2w
T sh-MALAT1 41 . sh-MALAT1+anti-NC 41 , miR-154-5p
X255 B E KT sh-MALAT1 41 . sh-MALAT I +anti-
NCZH(P<<0.05), ZEHR W3,
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£R3 HHAMG-63/DOX 208 DOX ffit 25t 5 mRNA &
FEARIEILK (x+s5,n=6)

a9 LncRNA MALATI R 1545 CCNDI PCNA/ CCNDI/
mRNA mRNA  GAPDH  GAPDH
Control 41 0.99£0.13 1002033 1.00£020 118£0.18 0942021
sh-NC# 103£0.14 093£031 0984020 1212018 0.91£0.19
sh-MALATI 4 032£010° 2055042 047£0.15% 043£0.12° 025£008°
sh-MALAT I+anti-NC 4 0.28+0.09 2094043 048005 0412012 0.28+0.09
sh-MALAT +anti-miR-154-5p 41~ 031£0.10 1314036 086+0.07% 0.92+0.14° 0.79£0.16¢

a: 5 Control4H 458, P<<0.05;b: 5sh-NC4 4%, P<<0.05;c: 5sh-
MALATI4 458, P<<0.05;d: 55sh-MALAT I +anti-NCZH [t 4%, P<<0.05,

3.4 B{K LncRNA MALAT1 3 MG-63/DOX £H il & 58
spEA)
sh-MALAT1 44 MG-63/DOX 4il il 7715 % B &K T
Control £H . sh-NC 2 (P<<0.05) ; sh-MALAT l+anti-miR-
154-5p 20 MG-63/DOX 41 fifi £7 & K B & & T sh-
MALAT! 41 . sh-MALAT1+anti-NC 41 (P<<0.05) , %%
4,

F4 FEMG-63/DOX HALE E% FE ATH
KIEMREEE (x +5,n=6)

a3 fifRee  URGAR TR RERA WrEm
Control 4 100 41765526 1135941257 8134£826  049+0.13
sh-NC 4l 087411009 41944430 1148241216 7925£803  044£0.11
sh-MALATI 4 S6341825% 19344362 T2ATEI028® 46.58+541% 3452359
sh-MALAT I +anti-NC41 55004809 18494351 TI341005 44514537 35314367
sh-MALAT [ anti-miR-154-5p% 82571930 36.58+474% 9428+ 1134% 6757725 1248+ 184

a: 5 Control4H H %%, P<<0.05;b: 5sh-NC4 F 4, P<<0.05;c: Ssh-
MALATI4H b4, P<<0.05;d: 5sh-MALAT I +anti-NC# [£ 4, P<<0.05,

A. Control 41 B. sh-NC#{

C. sh-MALAT1 41

3.5 B{K LncRNA MALAT1 3 MG-63/DOX 28 il iT %
spA|

RIJR S 25 5 R, sh-MALAT1 2 MG-63/DOX 4
JE R A AR W F KT Control 41 . sh-NC 41 (P<<0.05) ;
sh-MALAT I+anti-miR-154-5p 20 MG-63/DOX 4 iy 1] J
A4 % 0 2 2 T sh-MALAT1 4 . sh-MALAT1+anti-NC
ZH(P<<0.05), ZiRIEK4 E1,

Transwell 52 56 25 I 1 7%, sh-MALAT1 41 MG-63/
DOX 4 it B A FINR 225538 1t K T Control 41 .sh-NC
21 (P<<0.05) ; sh-MALAT I+anti-miR-154-5p 4] MG-63/
DOX 4t il i # £5FI 4= 225501 W 2 & T° sh-MALAT1 4 |
sh-MALAT1+anti-NC 41 (P<<0.05) . &5 L34,

3.6 B{K LncRNA MALATI 3 MG-63/DOX 28 Bl 1=
Epp=A|

sh-MALAT1 41 MG-63/DOX i i i - K B F & T
Control 4H . sh-NC 2l (P<<0.05) ; sh-MALAT 1+anti-miR-
154-5p #H MG-63/DOX 4 My J8 1- % & & ik T sh-
MALATI1 #H . sh-MALAT1+anti-NC 2H (P<<0.05) , 4%
k4 K2,

3.7 BH{E LncRNA MALAT1 ¥} MG-63/DOX 4 ffl th
PCNA .CCND1 EBRIEHIZM

sh-MALAT1 #H MG-63/DOX 4 Jffi H PCNA ,CCND1
R H AR X % 35 B 34 8 3 KT Control 41 . sh-NC 41 (P<
0.05) ; sh-MALAT1+anti-miR-154-5p Z{ MG-63/DOX
Jiti H PCNA . CCND1 % [ # % 4% 35 5 1 18 3 & T sh-

s,
i
1
1
]
|
[

- e - -

D. sh-MALAT1+anti-NCZ  E.sh-MALAT1-+anti-miR-154-5pZ

B 1 MG-63/DOX 4HRET 7RI XI IR I8 B

104 0.03% 0.42% 10] 0.04% 0.39% 101 1.32% 31.99% 32.55% 104 0.37% 11.71%]
10’ 10°4 10°4 10°4
10 107 £ 107 10
10" - 10' u 10* bl
99, 51@* e 0.04% 99.5%*v . 0.01% 1.42% 875'%\ 0.41%
10° e - . 10" 4 . . 10° ‘ - . : . . 10° e . .
10 10 100 100 10 0 10 100 100 10 0 10 100 100 10 0 10 100 100 10 10 100 100 100 10
Annexin V Annexin V Annexin V Annexin V Annexin V
A. Control 4 B. sh-NC#{ C. sh-MALAT1 4 D. sh-MALAT1+anti-NC#]  E.sh-MALAT]+anti-miR-154-5p4{

2 MG-63/DOX AR AT RN E

2G5 2025 4F5 36 44 6 )
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MALAT!1 4 . sh-MALAT 1+anti-NC 4 (P<<0.05) , 4%
L3 K3,

rova D D S o
coNDt W S —— 70

1 I 1 v A%

I :Control4d ; I :sh-NC4; Il : sh-MALAT141; IV : sh-MALAT1+
anti-NC4{ ; V : sh-MALAT 1 +anti-miR-154-5p4 .
3 MG-63/DOX ZHAtIH PCNA .CCND1 E B Rk K E
3.8 WHEMETHEKRNER

1E % Yt MALAT1-WT I CCND1-WT 1) MG-63/
DOX 41, 55 mimic-NC 41 FL 4% , miR-154-5p mimic 21
M CER TG PR i R IR (P<<0.05) . 452 ILER 5,

F=5 FHRKAEMEHELE (x£s,n=6)

a5 MALATI-WT MALATI-MUT CCNDI-WT CCNDI-MUT

mimic-NC4L 1.00+0.14 0984029 1.00£0.16 1004033

miR-I54-SpmimicE 033£0.10° 0914027 046+0.14° 1054036
a: 5mimic-NCZ H 48, P<<0.05,,

4 g

OS H ™ A5 5 B JoT a8 A 5 4 #8619 (i) 7 S 240 i 2
A, HAEMERR S REMR SR K SR b
FEIRHE AT, 29 40% 1Y OS [ & TESAIZ Wi O 48 K A 7%
Y, DOX & OS B #H # H by r 2542 — , DOX 1l LA
5K DNA B)A s A2 il 38 2 20007 20075 59 40 i st
T2 W R B, K DOX 24k )7 259 il S8 2
PRy =", OS X DOX M 25 2 — A~ 2 I E it i, H
YE ML 5 A8 o ASBIF 9 38 3 45835 OS 4l ig X} DOX
i 25 053 HLH , LR OS e IR PR AT -
4.1 BK LncRNA MALAT1 @53 #0 4 OS 28 %t DOX
RO 25 1%

LncRNA FEfH H— g Jp ol f s | g5 48, v L 5
DNA .RNA FlIE 1 B AH BAE T, 764 R A= ) o R A
o R T EAE ™, LncRNA MALATI 7F OS H & 155
e HEE ], Yang 55 058 S 78, LncRNA MALAT1 &
ik BE 5 O0S B #H B AR E A A L, LneRNA
MALAT1 #:F %3k 7] 3 523 # 1] miR-873-5p/Rho #H ¢ 1
TABEAS 550, 2 2F OS 40 i 34 5 GBS L [RZZ, I OS
EA11 R B 2 1 S R T N = 1 1 B 1 7 /4 )
2 ifg 1 48 90 7] 38 1 8 4% LncRNA MALAT 1/miR-143/#
2R 11 2/ Wt/ -1 PR AR U AE IR S MIZ 1 OS 4 H 1) 15
PE RZERER TR AE SRR UM AR K . Yue S5
58 7%, 3 LncRNA MALAT1 A] |- 3 miR-570-3p 3¢
ik, AT DOX ZL AR g 240 i i 14 5 R RS RN 28
P2 v LR 40 B X DOX /) U o AR 9T & B, 7
DOX fiit 25 OS 4 Jfd o & {fk LncRNA MALAT1 A LU 1 il
DOX fif 25 OS 4 (34518 1T A2 28, (et i -,
F2 7R B LncRNA MALAT1 7] E 38 42 410 1 DOX ifif 24
OS 4 R PR A= 1 2447 o, ] OS Iy it i, 3 s Ak yT
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TRURRNE | FET 5 OS IIRYT AR
4.2 Bi{K LncRNA MALAT! i it | & miR-154-5p Hj
FIXHNH OS A K DOX i 2514

miRNA J& — 2 9 I M 1 JE 4 B RNA, LncRNA 5
i RNA F£ 52 miRNA W 764, LneRNA 1] DL 4 £k
miRNA F- {2 #F H AL AR mRNA (1) 11", Tian Z2" 0 5%
R, OS 44 i) miR-154-5p F ik F ¥ , 1 % 35 miR-
154-5p AT E2F %5k A 5 i1k , #Em#m | OS 41 i
(3 BE T RS R 28, 175 3 400 ) 300 4= Fn A i A 1
Zhou 25" IF5E R , 3 263K circ-ATAD1 I i miR-154-
5p 3R3A , IR #E OS 4 Ml =28 TS . A 5% 1A
A T3 ) ] Starbase [ 3% 43 #7 A& B, LncRNA MALAT1
5 miR-154-5p Z [H A AERE M 455 0 o5 o ABFIR A5 R 3R
W], LncRNA MALAT1 A] L 7] 671 8 4% miR-154-5p ; i
i LncRNA MALAT1 35 miR-154-5p &3k FiH , i
miR-154-5p N A] LA % i I LncRNA MALAT1 % DOX
fif 25 OS AL A= P IVE R , #87R f{I LncRNA MALAT1
A REIE I I I miR-154-5p F ik 1l il DOX i 25 OS 2 il
(R A B2 A TR, TS OS 4 L% DOX I BURNE .
4.3 miR-154-5p 1B i3 ¥ [ S 45 CCND1 #1#l OS ZH AR
7 DOX i 2514

CCND 1 J2=—FhaSUN JE IR, 78 BLAZ 20 B v i A7 7
H BSR40 G131 S IFE AR BE I B 5 40
JiL LR | 7R 2 Rl e A 2 S 2k Xin 25 B
TN, 11638 CCND 1 FIAH L5324 JE1 51 88 1 34 (cell di-
vision cyclin 34, CDC34) RE{E#E OS 2 HL 355 , 941 15 41 i
AR R N AN S G B R 2 638 19 miR-671-5p ] LAKE
li1] £ ¥ CCND1 A1 CDC34 (1) 335 , #4Hil OS 21 fitg fity 184
BE, B AR R IR, TR OSTRYTY T B R B Ao
Yang " F 57 .78 , LncRNA FLVCR-AS1 A i i1 F 4
miR381-3p. I CCND1 iy Kk kg #f OS A=K . Li
LI IE B, 7EXF DOX i 2411 OS 4l fifd 1, CCND1 1)
BRI E T IR LA A0, LncRNA A 40 iR % 4L
i FE A 1 (plasmacytoma variant translocation gene 1,
PVT1)7E OS i rh iy ixd Rk FERE % CCND1 /Y i, i
M ¥ OS 4 ffd % DOX 7= A= it 2514 , H LncRNA PVT1
5 S T 250 0] LUE 3 @I CCNDL SR A7 308 55 . It
S, BEAERFST 2B, LncRNA MALAT1 A] LA 6] 67 38 4
miR-154-5p, i itf FEAIL miR-154-5p ik , b 7K i i
9 (9 FRIB AL S PR 45473 R BRUp 22 PR AR 1Y)
PR ARHFSE 45 F B R, miR-154-5p 55 CCND1 2 [f]
F7 7E BB [ 45 4 47 5, miR-154-5p A] LA #E [ £ 9 45
CCNDI, il LncRNA MALAT1 7] {fi CCND1 mRNA #l
T F23K F M, 1 3] miR-154-5p I ] fdi CCND1 %34
8, #2785 LncRNA MALAT1 7] fig 38 i< 7 45 4k miR-154-
5p {2k CCND1 & 3k, 2 ¥k OS 41 %+ DOX fif 24 , Ln-
cRNA MALAT1/miR-154-5p/CCND1 % ] /f &y OS 1L 77
i 25 PR AP ZE VAT T A
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2% E PR, FIk LncRNA MALATL 1] U] OS 41
19 DOX it 24504 , FLAL il v i S 38 1k # [7] miR-154-5p/
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