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E ERHF 2
GAS5 8 B U20S ta e 3g s it 4 a3 2 69 %k

B IRE L E RN Bk 2
(1 FIrE B P EEBERTTIMYE 2 AL 450002 AN TT)

[FZE] B AR R S F 5(GASS) X8 A U20S 41t 5l 18 f1E 28 19 5 m | 38 35 AL
i, F7E AENCE RJE U20S 40 F1TE % 88 hFOB 1,19 4l o, SR HI 52 i & i PCR (qRT-PCR) ¥l GASS
AN RNA (miR)-221 B 3K3K , Western blot o Il 5 5T 4 J 25 B H1 -2 (TIMP2) MRk,
pcDNA-GASS H 415k 5 , R FHBEMEEE (MTT) 3 Al Trasnwell /% 24 GASS XF U20S 4il 44 5 1T 7 Al (= 28
M0, qRT-PCR #ill GAS5 X} miR-221 LAY, FI ] Starbase SR 50 FIRLHE G 2R Ml 41 4 o A 552 36
IE GAS5 5 miR-221 DA S miR-221 15 TIMP2 WY#E ] EF . ¢ miR-221 B Al miR-221 il 5, L%
miR-221 i FIKXF GASS PA# B U20S 4 A 59 78 i 5% A= 22 0952 0 L & miR-221 % TIMP2 2 1 335 15210
LR . 51EH hFOB 1.19 414 L, U20S 4 iig 5 GASS HI TIMP2 2 B9 2 15 K F W 8 B AIK, I miR-221 ik
K8 2% TR (GASS : P=0.0001 ; TIMP2 : P=0.0003 ;miR—-221:P=0.0004) , GASS it 2 ik Al il U20S 41 g 3 4 |
B 2 28 (3441 48h: P=0.0005 ; 3 4 72h : P=0.0002 ; i £ . P=0.002; {2 7% : P=0.001) , Ifi miR-221 i & ik vl W]
i GASS XF U20S 4 4% 78 | 1T B Al f2 22 /9 30 i VE ) (34 4 48h: P=0.0002 ; 34 51 72h: P=0.0003; iL % : P=
0.0001; 2% :P=0.0001), Starbase {4 Wil £ miR-221 77 7E 696 5 GASS H AN G RINL o, RAFFERE 5
TIMP2 3'UTR F M5 G BAL 05, 5 BU0¢ 6 K il 25 5 /R miR-221 i % 38 J5 B 4= B GASS5 (GAS5-W'T) Fll ff A 7
TIMP2 (TIMP2-WT) 40 i %% 5% 2 B 06 M 0 W B AR (P 3428 0.0003) 5 [FIBF,GASS i # ik J5 , U20S 40 jiid
miR-221 35 /KW & F% 4% (P=0.0001) , % Z miR-221 W] & 7} & (P=0.0001) ;miR-221 id A )5 , U208 41 g
TIMP2 # 11 19 235 /K F- W] 5 F& A% (P=0.0003) , /% 2 TIMP2 & [ i 25 35 7K F- W] & T+ (P=0.0009) , %618 : GAS5 Af
T A A ) B miR-221 2 i#F TIMP2 &3k | $E 0] U20S 40 M i 15 5 i85 R 28

[SE58IA ) B R 2k A A S Ve B SR I 1 5 B/ RNA-221 ;3 JiR 4 2 (I Al 4 -2, B4 i 8 5 1R 58
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The effect of GASS on proliferation, migration and invasion of osteosarcoma U20S cellssyYAN Liang,
SUN Xiaoze, WANG Shangzeng, et al//Chinese Journal of Spine and Spinal Cord, 2019, 29 (8):
717-724

[Abstract] Objectives: To observe the effect of growth arrest—specific 5(GAS5) on the proliferation, migration
and invasion of osteosarcoma U20S cells and its mechanism. Methods: In human osteosarcoma U20S cells
and normal human osteoblast hFOB 1.19 cells, to detect the expressions of GAS5 and miR -221 by
qRT-PCR, and tissue inhibitor of metalloproteinase 2(TIMP2) protein by Western blot. After transfection of
pcDNA-GASS recombinant plasmid, the effects of GAS5 on the proliferation, migration and invasion of U20S
cells were detected by MTT assay and Transwell chamber assay, and the effect on the expression of miR-221
was analyzed by qRT-PCR. The targeting relationship between GASS5 and miR-221, as well as between
miR-221 and TIMP2 was predicted by Starbase software and validated by double luciferase reporter gene ex-
periments. After transfection of miR-221 mimics and miR-221 inhibitor, the effects of miR-221 over—expres-
sion on the proliferation, migration and invasion of U20S cells regulated by GAS5 and effect of miR-221 on
the expression of TIMP2 protein were observed. Results: Compared with hFOB 1.19, the expression levels of
GASS and TIMP2 in U20S cells were decreased significantly, while the expression level of miR-221 was in-
creased significantly (GASS: P=0.0001; TIMP2: P=0.0003; miR-221: P=0.0004). The GAS5 over—expression in-
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hibited the proliferation, migration and invasion of U20S cells (proliferation 48h: P=0.0005; 72h: P=0.0002;
migration: P=0.002; invasion: P=0.001), while the miR-221 over—expression significantly reversed the inhibitory
effect of GASS on the proliferation, migration and invasion of U20S cells (proliferation 48h: P=0.0002; 72h:
P=0.0003; migration: P=0.0001; P=0.0001).
binding site between miR-221 and GAS5, and there were also sites that could complement TIMP2 3'UTR.
Double luciferase results showed that the luciferase activity of wild GASS (GAS5 -WT)  and TIMP2
(TIMP2-WT) (P both=0.0003). At the same

time, under the condition of GAS5 over—expression, the expression level of miR-221 in U20S cells decreased

invasion: Starbase predicted that there was a complementary

cells significantly decreased after over—expression of miR-221

significantly (P=0.0001), whereas it increased significantly (P=0.0001) under contrary condition. Similarly, with
miR-221 over—expression, the expression level of TIMP2 protein decreased significantly (P=0.0003), and
conversely, it increased significantly (P=0.0009). Conclusions: GAS5 promotes TIMP2 expression by targeting
inhibition of miR-221, thereby inhibiting the proliferation, migration and invasion of U20S cells

[Key words] Osteosarcoma; Growth arrest—specific 5; MicroRNA-221; Matrix metalloproteinase inhibitor—2;

Proliferation; Migration; Invasion
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‘B I (osteosarcoma , OS ) & — 5 UL 1) i K&
PE RGBS ACEYE M, 2405 BT A vk e A=
A 2.49%0, Hrpili 30%0) 0S 83 T 3
e 200 0 1Y JE 6 PR O R RS 231l DR e R
WO AT T ARUIER X OS & #6078
TE—EREE E G TR R R, (EXTEE RS R El A
KVEOS BFIRIT ORISRt A 2]
08 ) & A L EAT IR AT ST . KBEE S % RNA
(long non—coding RNA ,IncRNA) & — & & 200
A% TR K Y KRR 3R F 4 A% RNA, i 90
h R B DA B SR M (B AR R B BIF ST R
53 IncRNA A 3 2 75 4% i 305 57 I 7K1 1 42 6 ]
Ik, S 5HURN ST Y2 fE o i i s
LU (LT IR D AU SR 1 SR T I o A L
I 2 20 sl A0 i v 34 B IncRNA 9 58 K ik, R
JA 09 IncRNA 38 32 1 42 i g AH OC PR 3 38 & 45 3K
957 TR A0V T AR AT R e M R R S
(growth arrest—specific 5,GAS5) & iz 76/ A
A5 B JICET 4 40 P B BLAY IneRNA | %€ {7 T
NGk 1g25.1 B RIEWFSE IR 1% IncRNA £
Z Tl NS Mg vh 4 R Mo R AR,
I FLRIES A S (H TR OS KRy
B R I N N T B I N | e PO U 28
GASS5 Xf OS 4ii il & U20S 4 1L #8 MR & 1952
W, LU 7R GASS 7E 0S KAER P e,

1 #MRE5H*
1.1 SEIAERE

AR R 20 293T AL 46 S hFOB
1.19 (b (= B2 B M A0 15 52 ) 0 e 22 01 23 20 i
) s B I U208 4 i (£ [E ATCC) ; JIf 4 1L 7
DMEM #5723 McCoy's 5A KiFedt JH 8 H i (92
[l Gibeo) ; ig BT & 2000 ,cDNA Jiz % 515 & | %
/N RNA (MicroRNA ,miR) 5 #5 5% i 7 & Maxima
SYBR Green qPCR Master Mix (2x) (3% [E Ther-
moFisher) . X756 FK i e 45 0 A il Fl & (3£
Promega ) ; £ 5 48 i 7 £ ( H 4% Takara) ; Transwell
40 i /N = (FL42 8um) (3£ [E Corning) ;Matrigel &
& B JE B ( 32 E BD  Biocoat); Mg Mg K
(Methylthiazolyldiphenyl ~—tetrazolium  bromide,
MTT) 40 fifg 33 5 3700 &5 6 RNA $R B £ (1
B REWHEARARA A ;peDNA-GAS5 H# 44
BT RL (GASS) Bkt B 5 KL (peDNA3.1) \GAS5 /M T
P RNA (si-GAS5) & T 94 [ (si-NC) .miR-221
LY (miR-221 mimics, miR-221) K 43 W A9 B
Pt B (miR-NC) \miR-221 #0]77] (miR-221 in-
hibitor, anti-miR-221) K #H i i) BH ¥ % B (an-
ti-miR-NC) ., % miR-221 45 & fi s 14 B A 1
GAS5 J 5t 5t 43 Je 5 11 g 4100 ) 427 -2 (matrix  metal-
loproteinase inhibitor—2, TIMP2) %¢ )t 2 i 4t 15 it
HL(GAS5-WT K TIMP2-WT) fl miR-221 45 & 1
RUGEAR I AT GASS K TIMP2 %¢ )t 3 il i
JkL (GAS5-MUT 1 TIMP2-MUT) ( I if 7% 35 1
HHARARAF]),

1.2 AiiasisR
K 10%)I6 4 ML B9 DMEM el 35 57
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i 9% 293T M1 hFOB 1.19 4001, R & 10%06 4
ML 1 McCoy's SA K5 FRHEH: 3¢ U208 40, 40 i
¥ BT 5%C0, 37°CHIE IR B - 40 b w35 | 24
20 LR T RIS 80965}, LA 0.259% i 25 11 i I Ak -
PR 12 L BB AR S5 Br A 40 i oy AR K R Y
55 3 AU R IH A
1.3 4 st g

(1)GAS5 X 41 Jifl 3 58 3T 7% 4= 22 52 Wil 1)
By . 3 Jg 23 AR KT IR (peDNA ) 2H (54 % peDNA3.1
Ji kL) 1 GASS i % ik (GAS5) @ (F: 4
pecDNA-GASS i k7 ) ; (2)GASS X miR-221 £ ik
(R 42 20 . BRI E peDNA 4 Al GASS 241 | i
¥ si-NC 4 (55 Y4 si-NC) Fl GASS T 41 (%%
Pt si—GAS5); (3)miR 221 i % S0 . BRik &
pcDNA 21l GAS5 44), 8% % GAS5+miR-NC
41 (pcDNA -GASS JFi 47 il miR-NC 2t 5% 4e ) A
GAS5 +miR -221 41 (pcDNA -GAS5 Jii ki Al
miR-221 B HLEL L) . (4)miR-221 XF TIMP2
FOR P PE L R miR-NC 41 (7 4 miR-NC) |
miR-221 4 (¥ 4 miR-221) .anti-miR-NC £ (%
Yt anti —-miR -NC) .anti —-miR 221 #4 ( % 4§t
anti-miR-221) . ¥ XM ECAE K09 U208 40 i 2 Fh
T 6 fLtk, BRI B QM EL A IR 50% 0T,
FIHIRE BT A 2000 AR 45 52 5 53 2 pcDNA-GASS
A TR si—GAS5 .miR—-221 #5484 Al miR-221
00 450 700 Ko AR I X B e B A b, KR ek B AR
48h J& , P AT A S L R A

1.4 SEHFE & PCR (quantitative real-time PCR,
qRT-PCR) £l GAS5 Fl miR-221 () ik
FIFH B RNA 2 B0 ) & 48 BUIE & 5 3% 1)
U208 41 g fl hFOB 1.19 41 H ) &L RNA, %4k
A3 6 BE T E RNA ¥R J5 439 FL ] High Ca-
pacity ¢cDNA Reverse Transcription Kit I Mi-
croRNA Reverse Transcription Kit % GAS5 Fi
miR-221 ¥ 5% 5 ¢cDNA, L eDNA it , F F
Maxima SYBR Green qPCR Master Mix(2x) g i
qPCR WK R, ZJ5FE2¢ 6 it PCR A LI
GAS5 1 miR =221 % AH X} 2% 35 K F, 49 DA
GAPDH 1 U6 snRNA fE NS, IR 2740 05
RS ARG A Y peDNA-GASS T 415k
48h 1 U20S i, & HITRIRE T i I GASS (5%
YR K GASS X miR-221 F ik 1520 . 5149 0
%1,
1.5 Western blot &l TIMP2 5 1 f) 2 ik
IEH HE 3R 19 U20S 40 A1 hFOB 1.19 4 fif o
TN RIPA 2 W 24 it A0 20 B W WS, R
JH BCA € B H W%, ZJ5i#E1T SDS-PAGE
KB, BEE%B E PVDF I L, A
5% W9 JBi A5 W5 A 4°C e 72 BF A4, PBST 26 % Ji5 Jim A
TIMP2 1 B-actin L1k 37°CHEE 2h, FUWMA
PBST Wk, ZJE I AFHR i & 1.5h, FIH
ECL b2 &t vt B i & i AT i e, JFRH
Image J #AF5r T 25 VR BEAR . [RIRE 7 ok Ao 0 2
¢ miR-221 il anti-miR-221 48h J& TIMP2 & 4

x1 JERARERSIYWE PCRIIMFT

Table 1 Reverse transcription primers and PCR primer sequences of each gene

S
Gene

EEZ 2]

Primer sequence

miR-221
S 3519 Stem=loop RT primer

5'-AGCUACAUUGUCUGCUGGGUUUC-3'

¥ Upstream: 5'-CAGCATACATGATTCCTTGTGA-3'
I Downstream: 5'~CTTTGGTGTTTGAGATGTTTGG-3'

PCR 51% PCR primers

[U§)
%3519 Stem=loop RT primer

5'-GTCGTATCCAGTGCAGGGTCCGAGGTGCACTGGATACGACAAAATAGTGAAC-3’

¥ Upstream: 5'-TGCGGGTGCTCGCTTCGGCAGC-3'
T Downstream: 5'-CCAGTGCAGGGTCCGAGGT-3'

PCR 51% PCR primers

GASS

i Upstream: 5'-CTTCTGGGCTCAAGTGATCCT-3'
T Downstream: 5'-TTGTGCCATGAGACTCCATCAG-3'

PCR 5% PCR primers

B-actin

1% Upstream: 5'~ACCACAGTCCATGCCATCAC-3’
T ii# Downstream: 5'-TCCACCACCCTGTTGCTGTA-3’

PCR 5% PCR primers
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R IRTE DL
1.6 MTT A I 4 it 3% 1

P55 % pcDNA-GASS H 41 k7 48h 9 U20S
M DL 3x10° A/FL I %5 B 2 R T 96 FLAR T,
MV 3 ANHEEHFEN, TR Y5 24h 48h 72h
A MTT i3 ,37°C 5%CO, &4 T H 4h )5,
T H BB W, 22 5 AE B BR A I 22 570nm &b
MWOCAR , SEae H A 3 IR IRl RE 7 U %¢ GASS Bk
4 miR-221 %t U20S 2 il 34 58 i 52 i
1.7 Transwell /]NZ 326 0 20 i 1 4% AR 228

(1) 20 M 32 78 52 36 < K 5% Y% pcDNA-GASS H
24 KL 48h J5 1Y U20S 41 g F 0.25% 1 fi# it 314
b, B2 2% sl (PBS) UE ¥ 2 U, AR & I3 i 1%
FrEL AR, JF R L 40 I % FE O 5x10%/ml, X
200l RN A 24 FLAR/NE = fE T E
A 500l & 10% M6 4 i i 58 A RE 3R 5, F
37°C .5%CO, 251 F 5577 48h Ja Ui | AR 2548 X
FENM, Z 5 0.1%4%5 i % Y il Y 0
10min, {5 & 5 i T OWEIF IR BEALZE B 10 4
PEFHEAT IR TR A A . (2) 41
(RS FE 12 I AN T35 5 S LR 440
HMIET  BARERAE D BRIR) T S 40 | 22 J5 7 31
s ST IR, BEALEE L 10 S HE 1T 1T
Bt EF AR 22, SER R 3R, R
BEJT K GASS BE 4 miR-221 XF U20S 41 {2
7 B,

1.8 X E M 2 43 BT GASS 5 miR-221 }
miR-221 5 TIMP2 A4 [ 56 &

K Starbase #K {4 XF GAS5 2 Jt H DL K&
miR-221 #E5E PR HE A7 HUN , A FH B 5 44 2000 38 71
B F B GASS-WT/MUT 5 TIMP2-WT/MUT &
4 JE A5 miR -NC . miR -221 .anti —-miR -NC =%
anti-miR-221 FL4% 4L 2 293T 4 g ,48h J5 FI H
XU 2R AT 43 AT 3 ) 6 A6 0 45 2 400 i 114 28
RMGGPE, LW ER 3K,

1.9  Seit=#ortr

K HI SPSS 20.0 A #EATSE T o b, S
B FH S Y B bn v 22 (s ) 271, P 2HL 1) 14 2 5
FEAR ¢ K 5,3 4 M 3 4l DL b ¥ TA) B HE 3R
KRR Ty 22500, 2 S(E 0P P LBk H
SNK-q K 5, P<0.05 h 22 58 Geit2# = 3L,

2 #R

2.1 GASS5 7£ OS #iiffl U20S i3k

5 1E% hFOB 1.19 4f jfd 1 GASS ik K F
(1.008+0.002) Fe %5, U20S 4 i tf GASS i 3635 7K
F(0.297+0.035 ) 5 3 B# A (1=35.13,P=0.0001) ,
2.2 GASS i FEIkXF U20S 4N s 5 . iF 5% filiz
EdihpAl|

K qRT-PCR %} GASS Y55 JeRUR gk 11
57,5 peDNA #5941 (1.025+0.025) # Lt , GASS
1 638 ORI YL g U20S 4 i GASS £k /K
(3.251£0.326) 2 % F+ 5 (1=11.79, P=0.0003 ) , K JH]
MTT 1 Transwell /)N28 5550 40 o (1) 14 48 1% s
ZRE AT AT, B R BN, 5 peDNA 55 G 41 #
kb, GASS 1 1k 1 U20S 40 i fE 48h 1 72h fity 1%
B 6 PE I 8 B AIG (48h:1=10.351, P=0.0005 ; 72h : 1=
12.817,P=0.0002) (5% 2) ; ¥ 44 J5 48h,U208 i %
K 240 M 4 3T B R 28 A A A WY R AR T peDNA
Yo (GT 4% 11=7.805,P=0.002; {778 :1=8.861,P=
0.001) (% 2,E 1),
2.3 GAS5 5 miR-221 ) 56 R K iF

Starbase B 70 25 S /8 miR =221 ¥ %
HofEAE 5 GASS H O#h 45 & W AL £ (chrl:
173833269-173833292) (¥ 2) . =R HI W5 2 i
& S5 i — 25 70 AT miR—221 A1 GASS (1) ¥ [r]
A5 EH, 5 miR-NC 4 # . [miR -NC +
GAS5-WT (1.012+0.094) ,miR-NC+GAS5-MUT
(0.966 +0.094)],miR -221 i % & B & #1 H
GAS5-WT i 76 Z BTG [miR-221+GAS5-WT
(0.296 +0.040)] (¢ =12.14,P =0.0003), {5 Xf
GAS5-MUT %¢ 5 K il 1 1 [miR-221+GAS5-MUT
(0.851£0.036)] LW (1=1.979,P=0.119); 5
anti-miR-NC 4 #H [t [anti-miR -NC+GAS5-WT
(1.006+0.083 ) , anti—-miR-NC+GAS5-MUT (1.106=+
0.091)], 0 #l miR -221 % ik B B {2 ¥ T
GAS5 -WT 1% 2% 5% & B 1% ¥ [anti -miR -221 +
GAS5-WT (3.216+0.240)](¢=15.07,,P=0.0001) , {H
Xt GAS5-MUT %' 2 B 3 P [anti —-miR -221 +
GAS5-MUT (1.325+0.125)] JC5m (1=2.453,P=
0.0702),
24 miR-221 7 OS 4 it U20S " iy £ 35 &
GASS X} miR-221 235 il 8 45

K H qRT-PCR % £ ll hFOB 1.19 A1 U20S
i miR-221 9 E 35K, 5 1E % hFOB 1.19
411 i (1.000+0.093) 41 [, U20S 41 i ' miR-221
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2 pcDNA 425 GAS5 42 U20S iRk EE TR B A MERHENEEER (x£s,n=9)
Table 2 Comparison of cell absorbance, number of migration and number of invasion in each group
W BE
451 Absorbance value EREH () RZEH (1)
Group Number of migration Invasion number
24h 48h 72h
pecDNAZL pecDNA  group 0.202+0.018 0.575+0.025 0.916+0.052 96.23+10.05 109.54+10.21
GAS5 4 GAS5 group 0.2110.023 0.33720.031% 0.448+0.036" 43.18+6.13" 50.26+5.48%

7.5 peDNA 41M L, P<0.05
Note: (DCompared with pcDNA group, P<0.05

(i9

GASS 5'...GAUAUUCUGCAUUCCCAUGUAGCA...3

LTI

emlH-Eﬂ 3'- CUUUGGGUCGU-CUGUUACAUCGA -5

Bl 1 Z0MGERE AR ZE R I (25 a5 0 (0 ,x200)  a pecDNA 40 U20S AiER R A 45 b GASS 40 U20S 41 jd iF 7 e (o 25
B¢ pcDNA 41 U20S 4 Ml f= 78 J« (45 3 d GASS 20 U20S Ml fZ 28 et 45 2k B 2 Starbase #4F TI GASS 5
miR-221 A4 A fi7 51

Figure 1 Results of cell migration and invasion(crystal violet staining, x200) a The result of U20S fine migration stain-
ing in pcDNA group b The result of migration staining of U20S cells in GAS5 group ¢ The result of invasive staining
of U20S cells in pcDNA group d The result of invasive staining of U20S cells in GASS group Figure 2 The com-
plementary binding sites between GASS5 and microRNA-221 were predicted by Starbase software

kK- B3 THE (3.213+0.33) (1=11.18,P=  #I Lt ,GASS it F ik A U20S 4 g 1 miR-221 &)
0.0004), 2% F qRT-PCR # ] 4% %% Y 4 41 g v 7K (0.248+0.034) fit 5 FEAK (1=14.79,P=0.0001 ) ;
miR-221 A3K7KF, 5 peDNA 41(1.015+0.082) 5 si-NC 41 (0.986+0.083) # L. ,GAS5 + $f 41 40
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b miR-221 &3k 7KF (2.863+0.205) (1=14.70,
P=0.0001) % & T+
2.5 miR-221 W% GAS5 %} U20S 41 fi 3478 1T
B R4 28 (400 1 4

5 peDNA Lt ,GAS5 41 U20S 41 it 3% 5 1%
PE ., BB FIRZEAE 1 W] W 58 (3G FH 48h:t=
5.782,P=0.0044; 344H 72h:1=5.136,P=0.0068 ; it
% :1=7.199,P=0.002; {% %% :1=7.275,P=0.0019) ; 5
GAS5 4 A8 ,GAS5+miR-NC 20 U20S 4 g & WL
W E A AL (385 48h.1=0.8182,P=0.4592; i 5H
72h:1=0.5532,P=0.6096; if# .:=1.001,P=.3736;
272 :1=1.957,P=0.122); 5 GAS5+miR-NC 21
t,GASS+miR-221 41 U20S 41 it 384 5 1% 1 iE 7%
MR Z2HE 71 ¥ B W 34 5% (34 %4 48h.1=7.02,P=
0.0022; 34 FH 72h:t=7.566,P=0.0016; i %% .i=
5.846,P=0.0043 ; {278 :1=6.459 ,P=0.003) (¥ 3)
2.6 miR-221 5 TIMP2 ) 56 R 50 F

Starbase X 4 Tl 45 S B 7/~ ,miR -221 5
TIMP2 3'UTR J¥ 947 18 H AN & B0 a5 (chrl 7:
76851336-76851341) (¥l 3), ZJa , RHXKIEHE
il 412 45 52 56 i — 25 43 BF miR-221 F1 TIMP2 /9 8
M X %&, 5 miR-NC 40 [miR-NC+TIMP2-WT
(1.008+0.095)] #H kb ,miR-221 3 3¢ 1k B i 3 i)
TIMP2 -WT [ #¢ & & B 3% ¥ [miR -221 +
TIMP2-WT(0.325+0.036)](t=11.64, P=0.0003) , {H
X GAS5-MUT %' 2 B i M % W [miR-221+
TIMP2 -MUT (0.969 +0.092)  vs miR -NC +
TIMP2-MUT (1.023+0.088)](¢=.7347,P=0.5033)
5 anti-miR-NC 41 [anti-miR -NC +TIMP2 -WT
(0.989+ 0.086)] AHH, miR-221 I B @ {2 ik 1
TIMP2 -WT 1) % % 2 i 1% £ [anti —-miR -221 +
TIMP2-WT(3.335+0.361)](:=10.95 , P=0.0004 ) , {H
X GAS5 -MUT #¢ J& # B & M X % W

£3 BFHUV0S EEREEE IBHENEZHBLEER

[anti—miR—221 +TIMP2-MUT (1.208+0.092) vs
anti—-miR-NC +TIMP2-MUT (1.001+0.103)3] (¢=
2.596,P=0.0603) ,
2.7 TIMP2 7E 45 A & 40 g U20S H (1l % 3k &
miR-221 %F TIMP2 3k 9 5

hFOB 1.19 1 U20S 41/l TIMP2 1 & 11 %
KK E 4a PR, 5 I1E# hFOB 1.19 41
(1.004+0.076) H L, U20S 401 sf TIMP2 (334
I (0.405£0.044) 5t 2 FE A% (1=11.81,P=0.0003 ) ,
A5 Y 2] A1 TIMP2 (1) 25 1 3235 7K - an & 4b
Fi7s , 5 miR-NC 41 (1.002+0.076) 4 It ,miR-221
i FIA AR U20S 40 i TIMP2 () 7K ¥ (0.434+
0.039) & # F& ik (+ =11.52,P =0.0003); 5
anti-miR-NC 24 (1.086+0.088) A1 It ,miR—221 !
il () U208 40 M B TIMP2 % 35 7K SF (2.585 +
0.279) . & 7} (1=8.875,P=0.0009) ,

3 it

Wit 2 T LI R B AT 2 K, IR
BEGEfR T OS B 1% & I, SR TT % 1 i 9
AT IR R T B OS BEIR YT R MY 32 2 R
RAWEFE OS 1Y AR HLEI T 53-8 936 T7 J7 5 4%
A BT OS IR IRIGIT RN . W& 7> F AW %
HR AW K, W58 N 51 K B IncRNA 7E 2 F
AP R R EEWRER, 5 RIEWN
IncRNA ] G895 S 22l N5 , 4 il N2k
iR ) A A K e A HE OSP4 GASS S —Ff 5 ik
o R R G R IR IneRNA | 8 31E 52 78 AT 92091
B AR 8 VO S M A0 i b S R IR s LR
R 7k AT A1 TR A M 3 B R 28 . AH OGS
R, GASS 78 OS B a1 20 rp i B 5 8 19 fIK 3k
ik, IR T EE OS 4 A K TR FNR 28 R
P M T8 R ARG FRATTXT GASS £ 0S

(xts,n=9)

Table 3 Comparison of cell absorbance, number of migration and number of invasion in each group

W JE

Absorbance value TRECH (1) 1RZHH ()
Number of migration Invasion number
24h 48h 72h
pcDNA 0.213+0.024 0.596+0.055 1.037+0.176 110.45+12.39 123.32+12.68
GASS 0.208+0.032 0.367+0.0417 0.492+0.053% 53.71£5.73% 63.41+6.53Y
GAS5+miR-NC 0.216+0.021 0.343+0.030 0.514+0.044 58.52+6.04 53.36+6.04
GAS5+miR-221 0.227+0.020 0.569+0.047% 0.936+0.086% 96.46+9.482 98.27+10.42%

1 (D5 peDNA 41 Fe % P<0.05;2%5 GAS5+miR-NC 41 4 P<0.05

Note: (DCompared with pcDNA group, P<0.05; @Compared with GAS5+miR-NC group, P<0.05
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TIMP2 5...GGGUCGUUGCAAGACUGUGUAGCA... 3

iR-221
6

3 Starbase BT miR-221 45 TIMP2 & b 45 & 1 A4 4 Western blot %l TIMP2 & [ 4% 3k 1 45

3'- CUUUGGGUCGUCUGUUACAUCGA -5

a TIMP2 7£

hFOB 1.19 1 U20S 4 () 8 F & 157K F b miR-221 XF TIMP2 % 15 1) i %
Figure 3 The binding sites between miR-221 and TIMP2 prediceted by using Starbase software Figure 4 Expression
of TIMP2 protein was detected by Western blot a The expression level of TIMP2 in hFOB 1.19 and U20S cells b The

regulation of TIMP2 expression by miR-221

L R IR DI REHEAT 00T, A5 AR R, GASS
£ OS 4l g i 2238 /K7 B 3 B AIK 3l i iR Ahad
ik GASS A[ il OS AMMI Ay BGE | T MR8, %
W] GASS £ OS H & HE Mg/ H iz 45 /b 5
Z TR A — B, A IFITIESE , GASS 1 —Fil
WPEMETE 4 RNA (ceRNA), al i i 1] miRNA
FEIAE L mRNA 76457 8 41 ZUsl 40 i b i 2R ik
I 22 5 MR 0 kAR R TR, T GASS Tl it 5
miR-222 HAMGE A, 036 e o 0s 4 i v AR K A7
7. BP0, gbAh,GASS if AT i I ¥
miR-103 ik fie i b9 70 6l £ PTEN 7K -~F 19 7+
1o, T A % - DN RS 1 K P SR, GASS &
G ] 38 3 PR 45 R miRNA 2638 YR M & 4440 ) 0S
RSB E,

FATXF GASS FFE miRNA JEA7 00 A1 434
58 miR-221 fE A% 4 . miR-221 J&—F
WL EUE T, 25 2R iE i kA R R
A 8 i OF S L BB A T AR AR T miR-221
FR A BT, W miR-221 A g2
i 1Y) B SLEE RS S AR 53 Ah  miR-221 if BEASfiE
7L 9 200 0 ) 3 A AT RS AR B R R R
9 miR-221 38 i §8 i) 10 ) AT 3 & 45 & 3
1A FEP (ARID 1A ) 177 3 568 755 20 i 1 1 8 F 1R 2% g
e ARHFSE 4 RAESE , miR-221 J& GASS5 i —4>
# miRNA ,GASS5 BE % i 1 T 4h 45 & 7 a5 1
miR -221 % ik . 2 /" GAS5 0 fig i@ & 4 i

miR-221 £iXkS 5 OS WAL kK ELRE, N T ik
— L 5E GASS & 7538 o M i miR-221 Rk &
P OS I HAEH], FeATHE peDNA-GASS #4441
OS 2 Mg v it 2235 miR-221, 45 3 B, A8 ] &b
miR-221 %% T GAS5 Xt OS 4 iz 58 1T fiz
ZHAMEIER . 2 GASS Al i 40 miR-221
P OS 4 i i P 0 2

miRNAs J& — 28 K 2 21nt B9 20 5% IF 4 % 48
RNA, il it 5#83E H mRNA 3'UTR 454,25
mRNA %% 5 J5 45 5% ) 240 Jf 3 58 o fbk A% 4%
SerE et AR SR OS 7 N A £ R B &
BRI R BB R T it — 25 IR 7E OS 41 i %
PEUF AR P miR-221 A9 R B HLE, AT
miR-221 [ 0 S PR A7 0 Ao A, e 8%
TIMP2 1 M BFFE 42, TIMP2 J&—Fh# UL 42 )8
B AR50, A ST 00 ) 22 R i 1
it 7 046 B R B I A e R A AR
WF 5T 45 R, miR—221 W% 18 i B b 45 A 07 45
5 TIMP2 BAMmZS G, IEHIAE TIMP2 £k,
RS2, miR-221 7] #1 i) 4 #2 TIMP2 ik | i

CANORE 6T W e A

i b Fr ik JGASS i@ g R e JE 4%
miR-221/TIMP2 A4l U20S 4 il (4 15 58 | iF
R 28 78 OS & J it i3 0 il 4 L, 1%k 5%
1) % Bl — 4 E B X OS & AR & B4y FHLHI G T
fitt, IE 47 GASS HAMEN OS 5 iy BE
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