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Matrix metalloproteinase-3 promotes the proliferation and invasion of osteosar-
coma MG-63 cells and its possible mechanism

Jiang Mo, Zhen Yanke, Yu Jiaming, Xu Peng’ an, Tang Shanhua ( Department of Orthopedic, No. 184 Hospital of PLA,
Yingtan 335000, Jiangxi, China )

[ Abstract ] Objective:To explore the influence and the mechanism of matrix metalloproteinase-3 ( MMP-3 ) on invasion
and metastasis of osteosarcoma. Methods: 40 cases of patients with osteosarcoma in No. 184 Hospital of PLA from Janu-
ary 1, 2013 to November 1, 2013 and 40 cases of healthy people were collected , and the serum of the patients with osteo-
sarcoma and the healthy people were collected and the content of MMP-3 was detected with ELISA. And, the correlation
between MMP-3 and the pathogenesis of osteosarcoma was also analyzed by SPSS. The mRNA levels of MMP-3 were detec-
ted by the method of RT-PCR in different osteosarcoma cell lines such as U2-0S,H0S-143b, MG-63cell lines. The prolif-
eration of MG-63 after given different concentration of MMP-3 or knockdown MMP-3 was detected using MTT assay. And
the invasion ability was detected by Transwell. Finally, the MMP-3 promotes the invasion and metastasis related proteins
of osteosarcoma such as p-AKT, NF-kB were detected by Western blotting. Results: MMP-3 was highly expression in the
serum of the patients with osteosarcoma ( F =186.4, P =0.000 ), and there was a strong positive correlation between
MMP-3 exepression and Enneking stage in osteosarcoma( r =0. 736, P =0.043 ). MMP-3 was highly expression in the
cell lines of MG-63 ( P <0.05 ). The overexpression of MMP-3 stimulated by MMP-3 cultivation increased the expression
of p-AKT and the intranuclear NF-kB, then promoted the proliferation and invasion ability of MG-63 cells ( P <0.05 ); In
contrast, MMP-3- shRNA transfection knockdown the MMP-3, result in reduction of the expression of p-AKT and the in-
tranuclear NF-kB, then suppressed the proliferation and invasion ability of MG-63 cells ( P < 0. 05 ). Conclusion:
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MMP-3 promotes the invasion and metastasis of osteosarcoma may via increasing the phosphorylation of AKT and promoting

the translocation of NF-kBI.
[ Keywords ]

translocation of NF-kB
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12 h 256, T R 2 IE G ki, 26768 A R 3t
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AN BE (O RRUE A & 0. 1 ml ARV A —HE 7 4L,
AR BB IEESS 0.1 ml, BT 37 CHFH 90
min, PR TAERFE AL 0. 1 ml RKINA, BT
37 CIHF 60 min, FH PBS ¥4 3 IK; ¥ ABC T.4F
WAEREAL 0.1 ml ARUINA, B F 37 CHFE 30 min,
FH PBS YW 5 WK #4190 wl KA TMB 2.6
W, BT 37 CHIECN 15 ~20 min; A TMB £
17, BERAZEDE 1 450 nm LB RE VG2
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HOGH RO 018 R R 4 i U2-0S \HOS-143b Fil
MG-63,#% it RNA # O H S /R BRI $2 B RNA .
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() mRNA 2 , L) 18sRNA Y mRNA 25 B (1
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1.6 MMP-3 #]:# 5 MMP-3-shRNA 12 5% & T #

MMP-3 #1134 17] MG-63 41 g 35 35 44 Z& thofin A
MMP-3( 50,100,200 ng/ml ), 4¥£21% 5% 48 h, W44
L T 525
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ik AR, T Image J 3F50 0T 5504
JKEE . TR SR 3 IR,

1.10 MG-63 @it 4z % & 49 32 BB MMP-3 7K - *F
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WM IFA S r=0.736,P =0.043 ).
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ng/ml Z[ (750 62 )~,1 =4.56 P <0.05 ]l 200
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Fig. 1 Expression of MMP-3 in the serum of normal people and patients with osteosarcoma and different osteosarcoma cell lines

A: The levels of MMP-3 in normal people and different stages of patients with osteosarcoma were tested by ELISA method

“P <0.05 vs Nor group; B:The expression of MMP-3 in different osteosarcoma cell lines was analyzed
by RT-PCR. “P <0.05 vs MG-63 (n=6)

2.3 & MMP-3 Bf& MG-63 %8 ie MMP-3 % ik =
¥ AR R H

Western blotting il 45 5 & 3A ) R, A
MOI ) MMP-3-shRNA &4 )5 , MG-63 4l il Py MMP-3
FERBIFEAR( 2 P <0.01 ); [A] B, MTT 6 4% 3
7%, MMP-3-shRNA Lk MOI =50[ ( 7 500 =1 100 )1{~,
t=2.12.P =0.038 ].100[ ( 6 260 +990 )~4Hiffi, ¢ =
2.58.P =0.026 ].200[ (5920 =1 020 )~4ilfiE,: =
3.74 P =0.015 VYL MG-63 ZMJ5 , 1% 40 f ks34 e
FXF R 10 050 =120 A4l

Transwell {27852 5 25 (K] 3B ) 7, Xf FR 20
A ARE A (457 +39 ) 4IfE, B 5 T MOI =
50 ZH[ (225 £ 19 )4 ffl, ¢ =5.14.P =0. 006 ],
MOI =100 #[ ( 183 +27 )4 fiE, t =4. 15.P =
0.004 JF1 MOT =200 #1[ (127 =24 )40, ¢ =
4.22 P =0.000 |,
2.4 MMP-3 123 MG-63 %8 1 P-AKT & & fo 4%
NF-kBl & & #:/1%

22100 ng/ml MMP-3 Hil¥# 48 h 5 ,MG-63 4 fifs
W p-AKTb ik & 2 & F X I 41( 1. 89 £0. 23 vs
0.92 £0.08,P =0.038 ) & 4A ), % NF-«Bl 1
WEETXIEL(0.96 £0.05 vs 0.53 +0.26, P =
0.026 )( & 4B ); UL Bk MMP-3 J5, MG-63 41 g N
p-AKTh 3 3k B 0 B4 5 2 P IR 0. 51 £ 0. 08 wvs
0.92+0.08, P=0.032) ( & 4C ), #%&E 1 NF-Bl1

1, 53 I X FEZH( 0. 58 +0.01 vs 1.58 £0.26,P =
0.043 (4D ).

A
MMP-3
Con 50 100 200

MMP-3 - o— — c—

Praclin cnmm — — —

2 MMP-3 R {E# MG-63 45
MMP-3 FiAFIEIE B ERE
Fig. 2 MMP-3 promoted the MMP-3 expression,
proliferation and invasion of MG-63 cells
A :Expression of MMP-3 in MG-63 cells after treated
with MMP-3 in different concentrations ( 50, 100,
200 ng/ml) for 48 h. * P <0.05 vs control group (n=3);

B :Representative images of cell invasion

( crystal violet staining, x 200 )



o [ R A A Ty e 2015 4E 4 H L,22(2)

+ 218 -
/BME IS P IGF-1 . VEGF .MMP #1 EGF %5 )33k
A £, FEE R AE R MR R SRR

MMP-3 shRNA
Con 50 100 200

B
3 MMP-3 BRI MG-63 2R
MMP-3 RiLL5HE 2R EE
Fig. 3 MMP-3 silencing inhibited the MMP-3
expression, proliferation and invasion of MG-63 cells

A :Expression of MMP-3 in MG-63 cells transiently
transfected with Ad-MMP-3 shRNA;

B: Representative images of cell invasion

( crystal violet staining, x 200 )

A B

con  MMP-3 con  MMP-3
nucleus E—
AT NF-xB1 I
P-actin s—— LeminD S— s—
C ocon MMP-3HRNA 2 con  MMP-3-shRNA
i i NS | et

NF-kB1

[-actin A— — Lemin |SESG—_————

4 MMP-3 RiAxt AKT BEER L A0 NF-1B1 & B (AR 00
Fig. 4 Effect of MMP-3 expression on the phosphorylations
level of AKT and NF-kB1 translocation
A:The phosphorylations level of AKT in MG-63 cells
after treated with 100 ng/ml MMP-3 for 48 h;

B: MMP-3 promoted the nuclear expression of NF-kB1 protein;
C: Expression of p-AKT in MG-63 cells transiently
transfected with Ad-MMP-3 shRNA;D: Depletion of
MMP-3 inhibited the nuclear expression of NF-kB1 protein
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25 LA i R R INE T MMP-3 & S T
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S %) 1 5 R 28, AT 5 s i RV RE AR R
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