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MMP-9 it A BRI LR W B 143B amfie, i \/y 4 H’Jéﬂ ( # 4 pLV—Puro MMP—9 it £ 3% /371 )
s+ HBLE (#:F pLV—Puro MMP—9-NC /%) ), @4 (PBS); £ %X F R AMH4EA N (QRT-PCR ) a‘&
M MMP—9 7 VEGF mRNA ) %&3& ; Western blot ‘/‘7*2‘7}/?‘?9"] MMP-9 #= VEGF & & #) & ik ; Transwell ‘)N £12 %
5 B 2m IO 2 AR ) 5 MR RERDR IR M BT A RE . G5R SR 348 MMP-9 A= VEGF #) mRNA F=%&
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Effect of MMP-9 over-expression on invasion and migration of
osteosarcoma 143B cells

Wei Qi', Yong Li’, Shao-jing Ju', Na Sun’, Rui-jie Zhang'
(1. Department of Trauma, 2. Department of Orthopedics, the Second Hospital of Tangshan, Tangshan,
Hebei 063000, China; 3. School of Basic Medical Sciences, North China University of Science and
Technology, Tangshan, Hebei 063000, China)

Abstract: Objective To study the effect of MMP-9 over-expression on invasion and migration of osteosarcoma
143B cells. Methods Lentivirus-mediated MMP-9 over-expression vector was transfected into osteosarcoma 143B
cells. The experiment was divided into an experimental group (transfected with pLV-Puro MMP-9 over-expression
sequence), a control group (transfected with pLV-Puro MMP-9-NC sequence) and a blank group (PBS). qRT-PCR
was used to detect the expressions of MMP-9 and VEGF mRNAs. The expressions of MMP-9 and VEGF proteins
were detected by Western blot. Transwell invasion assay was used to detect the invasion ability. Cell migration was
measured by cell scratch test. Results The mRNA and protein expressions of MMP-9 and VEGF in the experimental
group were significantly higher than those in the control and blank groups (P < 0.05). The number of cells passing
through the artificial basement membrane in the experimental group was significantly larger than that in the control
group and the blank group (P < 0.05). The healing rate of scratches in the experimental group was significantly higher
than that in the control group and the blank group (P < 0.05). Conclusions Lentivirus-mediated MMP-9 over-
expression inhibits the invasion and migration of osteosarcoma 143B cells by acting on VEGF target gene.
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R BREE 2 Ak

5 28 &

R RZ KT DEREIEMRE, BA SR
BEv . R RL. B | RBJIRAEREAL, RRE
TAAURARAY TN o A A o 0 i A e
S SR R I R AL A B ) T B R IR A B e s b
A ANAE T LA™ A Z2 R0 K e, oA 4 B A
SN, (AR AR R p i R A,
oG LA JE T 4 & 25 F B 9 (matrix metalloproteinase,
MMP-9) KIEVE B2 B, SR H 5
FARZE . FeRMBLT B OC R HA 2 B F
IRE o AW R 143B A0 BFoext 4, B
F MMP-9 iof R XH B IR 1438 AR 2% 5iE R
REFIIRREM, LA SCHR T MMP-9 S il 8 N iz A= 4 H 7
( vascular endothelial growth factor, VEGF ) 5 E R
R R SHEBRRER.

1 RS

RS
NS TR 1438 200 i Ak R A2 b 38 TR 2 St
e 2f S BG25 15  10% FBS, DMEM K5 32 56/l qRT-
PCR JZ i i ) & 24 14 B F 92 [ Invitrogen 24 1 , 18
s B ok e 3k B BF M X R R R T i L
b 2F B ARG BR A A, pLV-Puro MMP-9 FH 7% ¢ %1
5'-UCCAGGGCGAGGACCAUAGAG=3", pLV-Puro
MMP-9 Bf % %} B8 )7 %1 . 5'-ACGUGACACGUUCGGA
GAAGTCT-3', Transwell /NE W4 & F LIS BI A H],
MMP-9 1 VEGF —HT R —H 0 & Tt st A2 &4
P ARABRAF, JSM-6030LV #0458 A= 5 i
W' A AL TR
1.2 FHik
121 a3l oitd  HIRIE 143B UM
10%FBS. 1% ( 100 p mg/ml 7 75 Z Fl 10 p mg/ml 5575
%) 1 DMEM 52150, I8 T 37°C. 5% — %4k
WM RN B R R, MR KL A & 80% ]
PATTHAAL AR BOG B I, # M1k 1438
S, JE RS LR B 2 x 10° A /ml, 3R T 6 LA,
SEER SR 3 A RV (%Y pLV-Puro MMP-9 3%
KA ) XFRRZH (%54 pLV—Puro MMP-9-NC J£51] ).
X PBS ). S HRE WUS 35 Yo i IS UEA T4
48 h JE O R A WA TR YL
122 qRT-PCR # 7l mRNA % & W4 4% 41 40 Jfd,
B P40 AR W, 2 IR Trizol 18 B B — A5 1k 4R R
i g MMP-9 1 VEGF 1) & RNA, £ #ll RNA ¥R B

1.1

A S R S, B2 wl B RNA K §h 00 5% 5%
4 % cDNA, 5 HU1 wlcDNA K 5 #z #F 17 PCR
PR N, MMP-9 511751 1E10 514 : 5'-CTGTTGG
ACTGCTGCTTTGCTG-3" 5 5|4 : 5'-GTCTCCTGA
AAGGTTTGGAAT=3', B —actin 5| WIFHEI0514):5'-
GTTGGGACCTGAGAGACTA-3'; I [ 514) : 5'-TGGCG
ATGTCCAG TCACACT-3', PCR #3452 24 : 95°C
AR 20 min, 95°C7EM: 30 s, 56°CIE K 30 s, 72°CHE
i1 min, 40 MEH)EF 72°CHEH 10 min, R HE
270 YRR IR A R T AT

1.2.3  Western blot # MMP—9 #= VEGF & & & ik
FEUL IS 48 h WUEERTEUE R & 2 40, R4S 2 2t
SN, B35 g HEAM /P, T SDS-
PAGE LIk, Z3 I BE 5% B9 He 45 115 1 109% 1 23 25
e, BE RIS, X E 250 mA 90 min
PEBEI T 1 2 PVDF B 205056 n 150 w1 —
T MMP-9 F1 VEGF (1 : 2000) LA M —$T B -actin
(1 :1000), 4°CiF# ; TBST ¥EME, 45K 10 min x 3
U AR 100 w1 =41 MMP-9 F1 VEGF (1 : 1000 ),
37°CH59% 1.5 h 5 TBST YK, 4K 10 minx 3 K. i
7 ECL S, FH AT S5 b 3 (L

1.2.4 Tanswell 13 % 52 8-¥m tm o432 76 /1 LIPS S
FHE: 3L DMEM % 1+ 8 A FL IR RBRAZ A, B 100 w1
P BRI IN T Transwell /NZERY 12, BT 37°CHIL:
FEREFRIEAA 1 h BRI Matrigel 52, H HLIH LB 40
B, HEEANREYRE R 2 x 10° S /ml 5 LA 100 w1/ FLiE
JNZ Transwell /N2 2, 0500 w1(20% FBS) (1)
DMEM Z F'%, %R 24 he WV Ny, i
MR AR 2 I 2o /NE L2 Matrigel AR 28 1% 18
IANAEL, K /N2 ECH I SR B R T I FH 0 D031 F ok
BT 4% ZRHEERT, B 30 min UL 5 PBS ik
3, XTERBEHEITORAR R YL, B HIE BT
BEALIEEI S A HEF R AN IR, ISR ILET
FER AR A, DASE R B R A A0 A B Fe b
TEM AL 12208 T -

125 @RXR Ehbhnmptba s RALSE
P 6 FLAR TS 1 ) H Y AT I 0.8 em ZEAT IRREL, RE%E
WL, BALEAGE 5 KLk A ANMH R Ak A
PAZ MR, PR AR Bl 5 x 10° 4 /ml, 4HMAE
K RAFRlE HA5] 80% I 10 ] BARSLAERDR, X
JRSEER)S , PBS Pyt 3 i, MEYE LRI T A4,
UREEEEFRE . 4% 0 RN 24 h RS EURE, HRR, JRlE £
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ANERPETERE, IR APR A A%, H Image J 3K
PEAYBTREFR O F1 24 h & 2H QIR I
1.3 SHit=EH*E

BAES>HTR ] SPSS 20.0 G4, iHRE R
BB + BRifE2E (xxs) FUR, HRECRIRNE I 225
Br, A SR LSD—t Ke 46 )57, P <0.05 NERH

Gt

100pm

B

2 #R

BREN MR LR
MR RGRLL AT AW Y3, BOCIHL R B
B8 WL itz Y A8 AL S0 T A T G e Ty ikl e R
=, ATk 90% LA . W 1.
2.2 MMP-9 #1 VEGF & mRNA Rix1&R
SEI2H MMP-9 1 VEGF i mRNA AHXf 265551

2.1

100um

A: DKl B B C: AR B AERK

B 1 EpasERR

XTI NS L4, 281220, S84 MMP-9
F1 VEGF (1) mRNA 23K 5 AHXF T X B2 A 2s 40 3
i (P <0.05), 1% A4 XT BEAL 2 (5] MMP-9 A1
VEGF ) mRNA ikt 2R gt 2 L (1=20.625
F116.472, P=0.165 F10.072 ), W3 1 FK 2,

%1 %% MMP-9 mRNA #1 VEGF mRNA HIRi#x 8
(n=6, x+s)

251 MMP-9 mRNA VEGF mRNA
SEH 2.98 +0.22' 3.40 £0.25'
oyt 1.25+0.13 1.36 +0.30
R 1.19+0.10 1.28 £0.36
F{H 7.380 10.260

PH 0.028 0.001

W T SXTRAL, A4, P<0.05

2.3 MMP-9 #1 VEGF {E B RIEIER

S2 3 41 MMP-9 1 VEGF 1 85 [ A0 XJ Ot % 2
P T2 AR IR . &8eit22o b, SCd
MMP-9 1 VEGF (25 [ 3Rk i 8 725 4 X i
2 (P<0.05), TMizs FA4LFI%TIRZH MMP-9 F1 VEGF 1)
mHRIIEZER TG E L (1=16.206 F112.572,
P =0.106 F1 0.060 ), VL3% 2 FIE 3.

(HOEHRAE BB x 400)

4 1
yg 31 = [ VEGF mRNA
i
= 21
=
-7
Z.
T II‘ |l|
0 ‘‘‘‘‘‘‘‘‘‘‘ . .
R X AR Z5 4

2 &% MMP-9 mRNA #1 VEGF mRNA IR ixZE

*2 FKHAMEMMP-9, VEGF EAMRIE

(n=6, x+s)

2151 MMP-9 VEGF
SEYRAH 0.69 +0.13" 0.91+0.16'
Xof HEZH 0.36+0.11 0.45+0.13
A 0.35+£0.08 0.40 + 0.10
FAH 8.821 5.350
P 0.021 0.015

et 5 AAMXT B4 R, P <0.05

2.4 Transwell {K5M2ZELTH

SEUG L BRI N T LR A A (192.80 £2.65)
A PRET, XHREZHN (56.80 +5.37 ) A~/ BT, a5
b (54.80 £2.90 ) >/ WEF (DL 4), &8eil245H1,
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VIMP-9 M 92 kD 2 : =1 e

0.6 - :
45kD =
02 -
e S X IR A EEil
MMP-9: SEEAH 575 LA IR AR, P <0.05; VEGF: SZERfH 578 (AL RIX HRALHLEE, P <0.05

B3 BAZBRIAKTE

B C

A SR 5 B XHIRA ; C L ASHA
B4 BEAMBHEZERE (IRARFEGL( x 200 )
12h 24 h

B C
E F
H 1
A. B, C: SZB4H; D, E. F: XBE4H; G, H. I. 2544
E5 FHEMEATERERL (x40)

G
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AR, XFRRAL (56.80 +5.37) 4~/ FLEF, 254
7 (54.80£2.90) A~/ #EF (LI 4). Z&8eit2#0bT,
S S R AR X IR S A, ERAE ST
SR (F=34.214, P=0.012), MiXtiELH 525 (41
E BTG HFE L (1=28.057, P =0.086), {5
U520 AR AR 2 RE T 1 =
2.5 KT IEENEE

SCH A . % B AN s A DR @A R e
(68.58+3.48) %.(32.17+3.25) %.(29.13+4.18) %
(WL 5). fggeit5a8, SaaplRaa R,
25 FLZE AR R LA 22 e ge 2 X (F =9.207,
P=0.155), TsCaZ0 A0SR a6 3 m TR IR s
4l ( F=13.355, P=0.030), #HIZIAHAMMATH
P IR 2 e as 4 .
3 iTig

B IR N DA R WO, SRR
BAMRSHEGRMEIER, F800, BEEE,
fEge2E Y, HEFEE R, B RS TR Y,
I RYAYTH RIEE AT AR B R4 Bty 7ol 3, B
M AR ICHE R s MR R IR )G 5 2 K 5
HRRIRIT A E R EER R Y 7R R
R L5 1T 254 A L 1 B kot iy ) 356 R A
JAbRAEY), FHRERT B RIS 2 R B IR bR X
T RE R RIS W . BRI e D EL A
MRS, R, B IR . R S LAY
YRR B B G IR E Lo A5 DL R 143B
FWFFE X4, A E R MMP-9 i3 3 15 %) Al A
143B 4222 5 R S sgm . LT MMP-9
K VEGF 55 REE & 5HBINER

B4 BB AR (MMPs ) J248F 8 TR S A
IKAETG, REREAR AN AMETT YRSy, SRR .
. METEBOCR T3], AMARAIET R iR A
21 L 4/ B 1 8 foe e DA Sk R R R (R B R I
BLEAET, MMP-9 J2& (MMPs ) FEHEER—5, |5
FIV AL R, MMP-9 25 [ il f2 B2 A IV 75 5 D e o
BIREE, SMRERRIE . R RO AT REE A O,
I 5 A M ML T AR A S . MMP-9 ELAT [ fift 40
MIANERT, IR AR AR BRI VE T, TR AT 1A
EEeA 11 el 21 IR DRSS iy o1 S oot R (YA E
RARIEAEERS " 5 I H MMP-9 i 0] LB [R] 45 4
IV e G RN 2 2VER S SIS, A 10 5 ) 1 R

I LR " 3 — 3 i o Ak 20 B 1Y Sy B A 22
WCALEERS . ZEWTEE IR MMP 76 PR P 0 2 55 Be
SIREHBI R, N S A I R 8
MMP-9 31k, JEaHr =5 To B R FE 28 5 %
EFR, RIL MMP-9 58 P& 41 0 0 1R 22 5 4 e
JIREG. BRe S W AT RR 2L B MMP-9 (19 3R
IEBL, KI MMP-9 nJ VR Ry b e 3R B Ak
AR E RIS B b5 , MMP-9 J2& 8 R 40 it
fRZBMIbRE . FIFE, LV % " FEd R A K, 5 4F
PN R A i 7% R 5 b MMIP=9 BRI 8 5 T 5 4E N
KA MEER B, R MMP-9 = #3555 IR 1)
1RZEHERSRE S V1A G, MMP-9 A5 nJ RE RN B 1A I8 il
RIS bR . ABFFE TSR R T MMP-9 i
FIRFEYY N B AR 143B 400, Transwell fRK4Mz 2851
IEER R, SCR A AN AR R RE 1 T B4 s
FIZH, MMP-9 32 22 7K {1 i 5 i 1R 988 4 i 1) 1= 25 i
F1o AERIRSEREE R B, LRAMMRRE A%
o X IR AN ZS (U2, SO0 2 20 M %) 30 A% TR PR T X
WL 225 4. 1500 MMP-9 i %A fE vEE P9 143B
MR ZE TR

VEGF J2& H iV H v 1) — i 4 o b g i 487 2F
KT, a5 N R AR S PRS2 ARSE G A N K 4
Mo gE, s EE s, RIEmE . FEe
ATLASS S T SV E T B A, PN e 240 4
W MMP-9, VEGF 5 M A= & | 1211 S 5% 4% % VI A
Ko BFFE K B MMP-9 7 [ fiff 20 B 1 56 o7 i) ik B v
REMS B T AR K 2 b-FGF . TGF-B 45, B8
% I VEGF fy3Rik ™. B [ 8% " W5 MMP-9.,
VEGF fy335 51 R IS8T A R IR 2 R 5 R 1 5%
%, SR MMP-9. VEGF 2L[7) 2 58 NI 0 i 4
A E R R R ML AL, R
RS SR NI I NIRRT 2 AN 17 N R S = T O E AN
ANl R, [FEHEA MMP-9 5 VEGF Rk,
$278 MMP-9 5 VEGF 5 &N R, MMP-9 fER T
VEGF B+, ABFFE LU/ 3 MMP-9 i 3Rk 5%
e NERJE 143B 400, qRT-PCR 455 &8, Si4nd
MMP-9 F1 VEGF mRNA [)Z&ikmHm , Spe iz
Yeta ZE R L, SIK2H MMP-9 Fll VEGF & H %A &
B, FHEHEE N 1438 IR ZEREERS . TRIRE, A
W9 & B VEGF W]k ETS—1 3875 MMP-9 Ji5 351 b\
ifif I 9 MMP-9 mRNA {31k ™. POYER 4§ " & #i
MMP-9 5 VEGF 2 [a] A B85 (e 2% 5 i 43, Wi
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