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Effects of miR-143 on the migration and invasion of osteosarcoma cells by regulating MMP-13 expression

LI Bin,LI Zhan-peng,LIAN Zhen-gang (The First Department of Orthopaedics ,Zhangjiakou First Hospital ,Zhangjiakou
075000, Hebei,China)

ABSTRACT Objective To explore the effect of miR—143 regulating matrix metalloproteinase (MMP)—13 expression on mi-
gration and invasion of osteosarcoma cells. Methods The mouse osteosarcoma cell line 143B cells were cultured in 96-well
plates,and blank group, negative group, positive group,and intervention group were set up. Then,the blank group did no treat-
ment 50 pg miR-143 mimic was added to positive group ,negative group added equal mimic NC (control sequence of miR-143
mimic ) , the intervention group was added 50 g miR—143 mimic and 10 g MMP—-13 protein, all groups continued to culture
for 3 to 6 hours, and finally the serum was aspirated to treat for half an hour. The protein expressions of miR—143 and MMP-13
in each group were measured by fluorescence quantitative PCR experiment and Western blot experiment,respectively, and the
invasion and migration abilities of cells were measured by Transwell and scratch experiments. Results The expression of MMP-
13 protein in the positive group and the intervention group was significantly lower than that in the blank group,and the positive
group was lower than the intervention group (P<0.05);The mean numbers of invasive cells in blank group,negative group,
positive group and intervention group were (1 000.01+£44.77), (959.25+46.32) , (245.04+4.33), (634.06+33.78) cells/field,
respectively ;the scratch healing rate of the positive group and the intervention group was significantly lower than that of the
blank group,and the positive group was lower than the intervention group (P<0.05). Conclusion MMP-13 is a target of miR-
143 ,which can reduce the migration and invasion ability of osteosarcoma cells by inhibiting the expression of MMP-13.
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(matrix metalloproteinase , MMP—13) #§ UF 5 0] 4 A 1]
W7 B PR R e B I AR AR S AR5 i BF 5F miR-143
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N ERUBCE PR AN AR 1438 (e ] B 2 B2 g il
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RPMI1640 5% 3% # (Roswell Park Memorial Insti-
tute, Gibco 23 7], it 42F6555K) , 109 ik £5 2% v
7 W (phosphate buffer saline ,PBS) (Hyclone 23 ] , it
5 NAH1449) g 2 1 B (Ao Bk SR A BR 2 A
L5 20160431) , 5.0 HL (FEBK K, Sorvall Legend Mi-
cro 17),CO, B5 35246 (J1#1 %+ ,HF90) ,MMP-13 &
Haiyk (1 Z 549, 5145 LS-C11394) MMP-13
—#. =¥l (Abcam), FAZK (Shjbio, #7'5 BP-
DLO17) ,Matrige ( [ 75 2R 49, 525 354234)
1.3 SEmJriik
1.3.1 /NEUCE R 143B 410 8 98 AR R
T=70 CORFG HORE 2 UR PR A7 19 143B ALY, IR
HE T 37 Ckish, R MEBAKA 5ml
RPMI1640 533 00 208 W, 357 )5 DA 1200 r/min
.0 10 min, 7725 B W ] RPMI1640 35 55 5
0.5 ml FEANM IR A JE AT, B9 24 h 5,
W2 A i A 8 (human osteosarcoma, HOS) 24 fifg s
BE | T 4 07 6 5 FR R AR B2 1G R o R A AR K T 90%
B B 5 RO P R VAR R o T B SR A
1 ml 1) 0.25% R H I, 76 o G0BE T ULEE 85 95 i
20 40 4 A2 ) 240 ) B K O, WG AR T L A
5ml 10% it 4= 1. 7% (fetal bovine serum,FBS) RPMI
1640 15 IR W , FH WA 38 2 AT 4 it Js , 4 35 32 0/
R G A B LEH, L1200 r/min 5 348 5 0
10 min, 32 B3, FIIA S ml 10%FBS RPMI
1640 £5 52, LA 1:3 Wil 50 i fe G, 78 37 °C 5%
CO, B feftirhie |, WU @R 1R 3~5 A 4n i it 47
20 S S 2 5
1.3.2 40/ a8 B bk A% Qs 2l R R
143B 4 i 3f 4530 4 4,25 4L BAYEA, P4 T
T, F MMP & (405 3557 26 0L 1:1 000 L 41
B o 25 AL ASMBURR IR AL BT, PR PR 20K 1248 PR 98 4t i

INFE&A 50 weg miR-143 mimic 401 55 3% 0L A, B 1
HAM A S E 2% E mimic NC (miR-143 mimic 1}
X B 1)) 248 i 3% 5 ML v, 300 4 48 B i A5 50 g
miR-143 mimic &% 10 wg MMP-13 # H &5 35 L, 4%
SeHi 96 36 h 5L LA 3 30 min.

1.4 SWEmiH 50

1.4.1 225 & PCR & AL ¥ J5 B A 4 40 i
miR-143 ik 1) 1 ml &8 P 40 0 i TRIZOL i,

FIZEAEAR T IIA 0.2 ml &40, 3 B F5h73%% ,30 C
% E 2~3 min )i ,4 °C 12 000 r/min &.[> 15 min 7,
¥ FR WL 200 RNA T D, i G R R
REEDLHE . 30 CHEE 10 min, 4 °C 12 000 r/min #.L>
1S min J5, %% LWHR, WA 1ml75% 285k U
7€, 4°C 7000 r/min .0 5 min, T8 50 A JC RNA
il i 7K 40 wl WAT iR, RIS CE T-80 CHF
. ¥ RNA %9 H TE(Tris A1 EDTA B ) # B (1.
100) J&7 , 72 5405 6 6 B2 11 260 nm Al 280 nm 4b 52
U WA, IR 5 miR-143 ¥R i

1.4.2 Westen—blot £l & %3k W8 ik Ak B
J 45 2R A R I A0 i, B HRA B R 1 A 10%
O3B S 5P AR UL , T H 3~5 g FE A, IR 1T L
S 100~200 W, 33k 50 min, #4755 /3K 38 4T
SDS-PAGE Hiyk . f7 HL UK 45 o J5 15 3 300 mA
3 bR eI R AL A R I R £ M R (polyvi-
nylidene fluoride ,PVDF) I, H 5% &} 4] ¥ % it £ 4]
2h, FEEHWIA—HL B-actin(1:1 000), % it 4 °C
%, Ja FH TBST 22 vh ifk (TBS+Tween ) ¥ ¥t 3 1K,
K 10 min, i 100 pl =4t (1:1 000) = ®HEE 1 h,J5
FH TBST ¥ %% 3 ¥, K 10 min, ¥ HyGLO 15
750 pl 558 B 750 wl 1850 T E T, 1 min J5 4}
PR E A T SR P A AT 4 25 o

1.4.3 Transwell SCIGR A0 LIRZ2RET) 50 mg- L
Matrigel 1:8 H B % £ 8% Transwell /N2 5% 58 I8 ) I
BN L4 CKA o WS TR TP 3R, LA 50 pl
& 10 ¢/L 4= 138 1 2 [ (bovine serum albumin, BSA)
[ G I 3 B 95 0,37 °C,30 min, 40 i 46 im iE VL A
12~24 h; JHALAMME L 1R 5 &0 57 L R 52, PBS o
U 1~2 i J5 F BSA JC I i 5 7 ik Tk, VAR A0 4%
FE 2 (1~10)x10° A4~ B b3 45 21 241 i TR A2 200 pl
TN Transwell T J2/N% 4 57 12~48 h, Z2[5/)
= JZ W A R L Ak Matrige I8 MR 2R B0
L, K Bk R BN )T R R 05, 1RO
b PR T UL 2 A Lk, B AL 5 S EFAT BE O
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T B v S I P ST AR, REALR SR S AR R A
LT P 200 6 ) P R TR A TR, B 2 10%/ml, 24 2
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Bl 22 (s ) o, Z A USR5 229007, 77
ZE5r T A P EE R T LSD—t K56 5 L P<0.05 Oy 22

PR, ik 2E A Gt 8 L (P<0.05) ;%5 4 &
PP T, 25 S o ge it 2 22 5 (P>0.05), WAL 1,
#£ 1,

B 2H K T4 MMP-13 &5 (25 A% T 25
HAL, BHEAIR Tl , Bk 2 R aE 5 #E X
(P<0.05); M4 525 AL | e, 22 R Io s it
X (P>0.05), WLEE 1,3 1,

2.2 Transwell 525040 1R 72 RE )1 45 %

25 B | PH A R T P A T 4R
2820 i %5 43 ) ok (1 .000.01+44.77) . (959.25+46.32) |
(245.04+42.33) . (634.06+33.78) 4~ BHH:4H K T i 4H
5525 LA BB PE 2 AR LG, 2 FR 240 5 S sk 20, B

AR T T4l (P<0.05) ;25 41 5 B gl b A, 22 5%
TGeit2# 3 L (P>0.05) , WK 2,55 1,
2.3 QYRS 0T RE 1 45

25 20 BA PR BE P 2 R T A i RR A
R WE 4l (58.22+2.36)% . (56.55+3.01)% .
(23.26+2.15)% . (33.17+2.04)% ; 5 25 {1 240 S B 1t 4
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B 1 %41 miR-143 Fl MMP-13 ik KT L8 1a. 286 5 PCR SE5 I miR—-143 78 40 ¥ 5 45 211 TR 98 40 il b (4 AR X 635 1b. Westen

blot S5 MMP-13  1c. MMP—13 75 4% 2H B 1A 9 20 Jifd P 4 40 o 5 3%

Fig.1 Comparison of expression levels of miR-143 and MMP-13 in each group 1a. The relative expression of miR-143 in osteosarcoma cells of each

group after treatment was determined by fluorescence quantitative PCR experiment  1b. MMP-13 was determined by westen blot experiment  1c¢. The
relative expression of MMP-13 in osteosarcoma cells in each group
F1 BHMBNKERLER
Tab.1 Comparison of the results of each test data in each group
A5 L miR-143 ik MMP-13 # 4 %3k R K (A - L) KR A%/ %
=k 5 1.38+0.05 0.89+0.07 1 000.01+44.77 58.22+2.36
[P 4L 5 1.37+0.04 0.82+0.08 959.25+46.32 56.55+3.01
FH 4 4 5 1.86+0.09 0.29+0.02 245.04+42.33 23.26+2.15
RN 5 1.48+0.08 0.48+0.05 634.06+33.78 33.17+2.04
F1E 114.2 226.7 693.1 5133
Py <0.001 <0.001 <0.001 <0.001

1 miR-143 35 BHE A vs %5 40 (1=14.743,P<0.05) , FH 41 vs BVE4 (1=15.733,P<0.05) , FHPEA vs T Fil4 (1=9.979,P<0.05) , T i 4 vs %5
41 (1=3.352,P<0.05) ; T i 4l vs B 14 (1=3.889,P<0.05) ;%5 H 4 vs 4L (1=0.627,P>0.05), MMP-13 & [ # ik, FHMEA vs 2 A (=
26.062,P<0.05) , F 4 vs 25 14 (1=15.072,P<0.05) , APEL vs T4 (1=11.157,P<0.05) , FIPEL vs 25 (14 (¢=2.082,P>0.05) . 1222410 %K, F
PEH vs T T (1=22.715,P<0.05) ;%5 1 2H vs BIPEZH (1=2.001,P>0.05) . R A & 3, BIPEL vs 25 20 (1=34.629,P<0.05) , FHPEZH vs BT (1=
28.460,P<0.05), [HPEAL vs T Hl2 (1=10.574,P<0.05) ; 25 1 41 vs A4 (1=1.381,P>0.05)
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TG 5 L (P>0.05), WK 3,% 1,
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microRNAs (miRNAs) 2 F 4 f5 /5 RNA | — ik
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B IX S8 R ER 78 2 HAMS & R FEVE T o IR, 3 i
I 9% LR 8 B ) R R, AT AR AR e ) A
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48h
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iR SN N R S R R d SR A
AT RS R W RIREST, BT, 8%
G miR 143 4§ 25 ) £ §F KRAS . DNMT3A |
ERKS 4, 38 12 3l P 52 35 0k B, I3k 38 3k v] 2 ff 45
1 98 P 968 A2 4G, 39 00 Caspase3 3 M 32 =5 42 i) 58 I
F R PR AN (poly ADA-ribose polymerase,
PARP) 59 JJ & J3 S U8 T80k, B Ik NF-kB 3% 7% , 9
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Fig.2 Resulis of cell invasion ability in Transwell experiment in each group
2a. Blank group,negative group,intervention group,positive group (Hemato
staining)  2b. Number of invasive cells in Transwell test in each group

FH P4 FHA

=
g 60 B3 ARSI LR 3a. s HA ., Bk
4o Y TP HPEAL O h 48 h iL RS RE Ty &5 R XS 1L 3b. & 414
& 407 *A 9RE S50 0 0 38 1 4 ¢
g *# Tab.3 Results of cell migration ability in scratch experiments in
R 204 each group 3a. Migration ability at O h,48 h of blank group,

0- negative group,intervention group,positive group 3b. Scratch

healing rate of scratch experiment cells in each grou
R g g B g P group
7 BT XA
2 & &L
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JG AR AR T 2 60% LA | BT SEAE R i R IR YT
J5 Houf BE UG AR AR I T WG, )7 251
BB YT AL it B T 2540 B o T A
PRI, miRNAs Y28 K T ES 515 P
IG5 TR KRB B, HA T AR G R R HAEH]
AL RE A, B 22 B35 1 AR AR O R R © 2 T
FEAE 2 TR A B 4R 2 B S i L A N A A i A1
F 5 (extracellular matrix, ECM ) F1 3% JiS B GE 11, A4 RE
58 LI AL e B B R AR, B 2 S AR OE R A0 .
MMPs 2 — 285 & 7 OB &5 K i g, JLJL-F T L
R A ECM Hp 2% A 3 0 , R i e 44 i 2 22 1 241
UG RE . KRBTSR SE Y, MMPs 55 25 i i %
A2V A 0 AR 2 AR RS, DL i A i )
FHIGE . MMP=13 J& MMPs S Hh i —Fifr , Ui 2o 5 it
SEN I e ECM . B8 56 Joe o I, Ay Jik 96 4 e 1 ]
A0 1B R 2R R S5 o S LRI ST R TE
it A% 1) /N BRUR PR TR BT oh R A R A L R it
dth MMP-13 ¥y 5 535, 1) miR-143 LIk T
P TR R AL AR D B miR-143 Rk,
MMP-13 KB AR, PSS miR-143 7] fEAE
T MMP-13 g3k 5.1, ABF S IR R P 1
PR R, MASLI SR SRRV IEAY) & f
DA IR A BT A miR—143 AU ) B B 57 L By
Fr— B a5 , B MMP-13 8 [ 9 3235 5 B AR
T PR 96 200 M B T B miR—-143 #E4 H+MM P~
13 2R B 97 ML AP B 57 K B, G MMP-13 28 F 9 3%
ik B E T H E R miR-143 f FEE 4L, (B T
S HA MR IK Ko 17E Transwell J 3 IR 52 5 it
— I, miR—143 7] 3 i 7 5 MMP-13 {1 ik K
B, A AR IR kR E. AR
7R miR =143 7EAN[F] 1 P IR 40 1 3 b e B i A
AN, 7E MG63 #1 U20S 2 il & H ,miR-143 A i
fe ERE LD Bel-2 AR T, T 400 ) B PA) 96 40 F)
B B g T i, ABLAE 1438 4 il 25 rh 2 30 H X 240 i
B8 T AZ Z2 A A L, XoF 200 e 34 IG5

L5 bRk, ARWFSEUESE MMP-13 J& HAR AT Y —
ANBE A, AT LA R A0 MMP-13 2235 , FEAIGA IR 20
LIRS X 12 28 RE F1 o miR-143 fE 3L N, )iz
Z 5 ZMAE R I 5E TR KRR R e, R AR
ORI RN, EAHR AT TR
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