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Effects of Extracellular M atrix on Expression of MMP-2, TIMPs and MT1-MMP of Hepatic Stellate C ells

LI Cong-yan] , LI Yirlei : (1. Institute of Frontier Medical Sciences, Jilin University, Changchun 130021, China; 2. The Key
Labomtory of Pathobiology, School ofBasic Medical Sciences, Jilin University, Changchun 130021, China)

ABSTRACT: OBJECTIVE To study the effects of extracellular matrix( ECM) on expression of matrix metalloproteinase-2 ( MMP-
2), membrane type | matrix metalloprote inase( MTL -MMP) and tissue inhibitors of matrix metalloproteinases ( TIMPs) of HSC, and
inquire into the modulation of MMP-2, MTI-MMP and TIMPs on the degradation of ECM. METHODS Human hepatic stellate cells
were cultured in different components of extracellular matrix. Employ the methods of zym ogram analysis to detem ine the expression of
MMP-2, westem-blot to detem ine MTI -MMP, reverse zymogram analysis to detem ine the expression of TIMPs, RT-PCR to detem ine
the expression of mRNA of MMP-2, MTI-MMP and TIMPs. RESULTS Human HSCs cultured in the type I collagen gel and on its
surface, prooMMP-2 and its mRNA, MMP-2 and its mRNA, TIMP-2 and its mRNA, MTI-MMP and its mnRNA are obviously increased,
but not in the unpolymerized collagen I, as same as the basement membrane components Matrigel CONCLUSION In different
components of ECM, there were different expressions of MMP-2, MTI-MMP and TIMP-2. We assumed that MMP-2, MTI-MMP and
TIMP-2 might give the synthesis and degradation of ECM a modulation together.

KEY WORDS: extracellular matrix( ECM) ; matrix metalloprote inase-2( MMP-2) , membrane type 1 matrix metalloproteinase( MTI -
MMP) ; tissue inhibitors of matrix metalloproteinases ( TIMPs) ; hepatic stellate cells( HSCs); type I collagen gel

(extracellular matrix, ECM) (Becton Dickinson Labware), KR-20000T
( Kubota ), RF-540 ( Shim ida ),
ECM , (matrix ATTA ( ), PCR ( ), LSM4
metalloprote inase, MMP) Carl Zeiss ( ), (
20, )
ECM A 2
( hepatic stellate cells, HSCs) 2.1
-2( MMP-2), -1 ( MTI- 10%
MMP) -2( TMP-2)1"?7, DMEM 37 'C,5% CO,, 95%. 1:
et MMP-2, MTL- 3
MMP, TIMPs s 2.2
HSC MMP-2, MTI -MMP TIMPs R MMP-2.MTI -MMP TIMPs R
ECM MMP-2, 80% 0.25% 37°C 2 min,
MTI -MMP TIMPs , MMP-2, MTI -MMP R ,
TIMPs . 2.2.1 ( on polystyrene) 1 mL 1x10 »
1 . mL"'
L190, Tohoku Dr
Murmakam i . porcine type I collagen( Nitta Gelatin, Osaka, 2.2.2 1 ( on monomeric type I
Japan), Collagenase ( Nitta Gelatin, Osaka, Japan), Matrigel collagen) 0.001 mols L' HCI I
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0.3 mge mL', pH 3.0, 30

m in, 60 m in, 1 mL 1 x
10+ mL"!
2.2.3 I ( on type I collagen gel)
2 x DMEM 3mge mL™' 1
1.5mgs mL™'", 1.5 mL ,
60 m in 1 mL 1 x10°+ mL™'
2.2.4 I ( in type I collagen gel)
DMEM I 1:1 s
5x10°+ mL™' 0.2 mL I
s 2 h 1 mL
2.2.5 Matrigel ( on Matrigel) DMEM
Matrigel 2.8mg* mL', 1.5mL
, 60 min 1 mL 1 x10°
mL™
3 ,
2.3
10% SDS-PAGE s
SDS, (2.5% Triton
X-100,50 mmols L' Tris, pH 7.6) 60 m in,
) SDS; (50
mmole L' Tris HCL 150 mmol-* L' NaCl, 5 mmols L'
CaCl, pH 7.8) 3,
37 °C 18 h; 90 min
(45% ,10% ) 90 min.
Pixel x mm’
3 ,
2.4
SDS s 10 mL R
10 0.5mL, 37 C
2 h, TIMP TIMP
, 90 min (45%
,10% ) 90 m in,
2.5 ( reverse transcription polymerase
chain raction, RT-PCR)""!
2.5.1 RNA RNA
R 28S 188 RNA s
2.5.2 cDNA RNA
N cDNA ( Phamacia, Biotech, Osaka,
Japan) cDNA
2.5.3 cDNA
MMP-2: 157 -TGG GCA ACA AAT ATG AGA
GC-3 . 157 -CGG CAT CCA GGT TAT CGG GG-
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3’ ., MMP-2 791 bp,

: B-actin: 157 -GCC CAG AGC AAG
AGA GGC AT-3’ . 157 -GGC CAT CTC TTG CTC
GAA GT-3’ . 513 bp.

MTI -MMP: :57-ATC AAC ACT GCC TAC
GAG AG-3’ , 57 -GCC CAC CGC CAG CAC CAG
GA-3’ . MTI-MMP 567 bp.

TIMP-2: ,5”-GTG GAC TCT GGA AAC GAC
AT-3"; , 57 -CCA GGA AGG GAT GTC AGA GC-
3’ ., TIMP-2 583 bp.

TIMP-1: , 5’ -GGG GCT TCA CCA AGA CCT
AC-3’; 157 -AAG AAA GAT GGG AGT GGG AA-
3° . TIMP-I 279 bp.

Super Tag Prem ix Kit

Tokyo, Japan) . @ cDNA
90 C 5 min . @ 0.5mLEP
:3 HL ¢cDNA, 1 HL(20 ~40 pmol) upstream

( Sawady, Tec. Inc.,

primer,1 HL(20 ~40 pmol) downsreeam primer, 47 HL Mix, 2

® 94 C,5 min ,
:1.MMP-1, TIMP-1  MTI-MMP: 92 C, 60 s.
56 C,45 s. 72.°C, 90 s. 30 2. MMP-2,~TIMP-2:
92 C,60s. 60 C,45s. 72°C,90 s. 3 . @
72°C 5min. ® .
-70 C ,
2.5.4 PCR 5 LL PCR ., 2%

, MMP-2. TIMPs MTI -
MMP - mRNA
MMP
B-actin
2.6 Westem
(MTL. MMP) R
10% SDS >
( pol yvinylidene
difluaride, PVDF) . 5% s
, X
3
3.1 MMP-2
MMP-2 RNA
HSCs MMP-2
MMP-2 . I
HSC MMP-2 MMP-2 . I
> s I
Matrigel,
(56%) .1V (31%) s
I s MMP-2 MMP-2
1 2,
1 2.
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different Kinds of substrates
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mRNA . I
HSCs TIMP-2 mRNA R
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Fig4 Expression of TIMP-I mRNA in human HSCs
P: on polystyrene; C: on monomeric type I collagen; On:.on type I
collagen gel; In:-in type I collagen gel
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1 pro-MMP-2, MMP-2, MTI -MMP, TIMP-1 TIMP-2 (n=8,xxs)
Tab 1 Exprssion of proMMP-2 , MMP-2, MTI -MMP, TIMP-1 and TIMP-2 protein( n =8, x *s)
P ro-MMP-2 MMP-2 MTI -MMP TIMP-1 TIMP-2
On polystyrene 1.01 £0.08 0.29 0.05 0.20 *0.03 0.103 %0. 021 0.158 £0. 022
On monomeric type I collagen 1.10 %0.12 0.30 £0.07 0.22 *0. 04 0.111 %0.022 0.152 *0.018
On type I collagen gel 3.29 +0.21" 1.15 0. 11" 0.65 0.07 0.109 %0.015 0.355 0. 021"
In type I collagen gel 3.26 0. 24" 1.16 £0.09" 0.66 *0.06 0.102 %0.012 0.362 %0. 015"
On Matrigel 0.91 %0.07 0.23 £0. 04 0.18 *0.02 0.099 %0.011 0.138 £0.012
D p<o.01, N Matrigel
Note: ") P <0. 01, compared with on polystyrene, monomeric type I collagen and Matrigel
2 pro-MMP-2, MMP-2, MTI -MMP, TIMP-1 TIMP-2 mRNA (n=8, J?is)
Tab 2 Expression of pro-MMP-2 , MMP-2, MTI -MMP, TIMP-1 and TIMP-2 mRNA of each group(n =8, x *s)
P ro-MMP-2 MMP-2 MTI-MMP TIMP-1 TIMP-2
On polystyrene 121.24 £10.18 58.23 £3.45 42.20 £3.73 191.13 £46.21 206.32 £34.98
On monomeric type I collagen 130.46 £12.02 60.30 £4.07 44.29 +4.12 179.34 146.52 219.21 *51.01
On type I collagen gel 349.77 £29. 21" 245.86 £39.34" 132.65 *15.07" 189.56 £39.89 583.21 *51.69"
In type I collagen gel 356.98 £31.84" 232.57 £30. 43V 128.66 £10. 36" 184,75 %38.56 601.32 45, 62"
On Matrigel 109.11 7. 66 46.89 £6. 04 38.18 £5.42 174.83 £31.88 201.56 +35.75
D p<o0.01, S Matrigel
Note: ") P <0. 01, compared with on polystyrene, monomeric type I collagen and Matrigel
inhibitors of metalloproteinases: structure, function, and
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