2003; 30 (1) S FES5EMEHERE

Prog. Biochem. Biophys. -7

P25 v NS Ry Sl P oy

%Wi%ﬂ%ﬁﬁﬁ

FReERERERE

(HLOHDHI A FIRER M R R

PRt

WE  EFESEEOR (MMPs) &ILAZUNHE T (TIMPs) £
0[] 4 FF) LA B 38 22K 1180 0 28 1 707 5 0 21 200 ) 2 B0 03 P B 2 2 b ke,
Wi, B AR B (TGF-B) Gl il X MM Ps FI T IM Ps ¢ R 53 R 410 215 75 jity 5 1) i [R) & i 92 4 1,
T ECM EEE AW 0N, T GF-B n] i it $83% Smad % . 240 250540 3 1B ( MAPK) %,
SE R MM Ps FI1 T IM Ps A6 D5 263 () 10 42 1 it

PR (AP-1) BRI,
eSS
i SR

FRa%ES Q257

i H R, JE

BE T 4 )8 B B ( matrix  metalloproteinases,
MMPs) & — 41 4K #t T Zn® ¥ L Sh St R
(extracellular matrix, ECM) 404 R &Y i
NN

IREE SR SRR OGS 98 55 2 A B 95 B L
Rl ch ECM [l S g, (RUFZALUK 58 $E 45 H LA
TS I R ARk, MM Ps S5 L H ATE 25 4,
A5 K KRR, WfE MMP-1, -8, -13, -18;
AR, 3% MMP-2 A1 MMP-9; )5 K it i, £
i MMP-3, -10, -11; BEA-MMPs, 5 MMP- 14,
-15, -16, -17, -24, -25; Al MMPs, 4§ MMP-6,
-7, =12, - 19, -26, -28 %1

4 m R AR AR ﬂﬂﬂ K7 ( tissue
inhibitors of MMPs, TIMPs) 420 Ja i K 1A
MM Ps (¥ 55 54060 K7, H lﬂkﬂhﬁ 4 A
TIMP-1, -2, -3, -4, ‘EAI1H96 55 B J5/ 35 P MM Ps
eI G, FAERIAS JLR B T4 MM Ps 35 E,
AHE B B B MM Ps i J5UrA 05, 02 2k 40 g 184 5
SEl MM Ps/ TIM Ps 22 45 (1 26 35 - i % i #h &
J B . S 4E RS B O E ).

MMPs Al TIMPs [ ik 2z EKK 7.
i A7, B . 2R AE KN A
ECM & gt b & % & ZAE M, 4 E KK 78
(transforming growth factor-B, TGF-B) J&iX2e/E{<
R Z A, e 2R Al i
HATZ PN 2 ohig b KN, X8 g

EATT™ RS R fff b A 5 A5 R R L HEDR
MG C BRIRR T . e TEZES . QDAL .

Tat # wk

(P BB E T, T AR R

s Es, Jbat 100080)

> L IR ANE R (ECM) RS T, —H
e . Al . iR . FRAE M A

ST
LA B0
S ARG B T, HAE D T, Smad ¥ MAPK {5 ili#.

YeEDted, oz — &N ECM B a1 A A
Befde. 3X — A2 400 2 250 3 4 bl i 1 f5 MM Ps/
TIMPs 1R A M A, B TGF-B {5 54 T HLH
(K3 137 e B, T GF-B 3l i ] B 5 53 s S I}
MM Ps F1 TIMPs 3[R Rk 19 4%, 2L kRAE
BRI ST, O TS S .

1 TGF-8 3} MMPs #1 TIMPs 3% 8919

1.1 TGFB 3 iRJREEFRIE RS20
lhﬁ?ﬁﬁilé-ﬁ”ﬁféﬂéﬁlhrmﬂ;mfik FEL
[ .1 n[ﬂﬁ%‘z‘ﬁ?%{’m;fkﬁffﬁ% 1 T ILAE
mm 2, R 2255 5 AR KPR
ﬁﬁzuﬁﬂiﬁ Az%mmf%é&émm”' . ras Flb 9N
R AL MIER (HaCaT) A-5 A B P 1R 5% 41
Ml UT-SCC-7% b, TGF-B g4k MMP-1 &
ik, N7 e WL P 3 Lan e b TGF-B1 [7]
FERET I MM P-1 2K 7K F FRAR, I B 20 Wb 31 55
FHPH MMP-1 5 TIMP-1 LE AW AL,
X AL AW (K 7K B85 4 4 TGF-B BT 400
SR N AL P, TGF-B gLt MMP-1
(E ST
1 N R JIG 28 e 1 £ 4 4n ™) o, TGF-B %
MM P-13 [R5 Bk SRV, 188 LR i 4T 4
I R AL RI I SR IS H (G1999055903) Al IR
Bho B iR G LR e .
"B R A

Tel: 010-62555872, E-mail: 1}111(@|m||d| 0z, ac, cn
R L. 2002-09- 10, £252 FH: 2002-11-25



8 EMFESE MR ER

At . R e AN Y . A-5 R UT-SCC
700 o AT S .
1.2 TGF-B ¥} BA A EG 3% A F2 010

M M P-2 -9 [ 3= /K fift JE 40 A& BH IEE LA S JE 5
M ET RSy —— IV VR, AT AR Tk
1 £ £k 40 M0 1) &5 2R AL 43 (AT . MM P-2, -9 JE
% 5 WEPE U FLED IR AR N LR P Y R 4
SR AR T FE DR . R A P B R A i 17
FAFERFRIE N T 5 I BRSE Al e b, fE s gk
AN G P MM P-2 (19433, SRS FRIEH A
TGF-B Ji&7, S HURI MM P-2 43 WA (4 ] 19 5l 7).
R4 S0 15 37 (1 K B 7 8 W B 4 i b, TGF-B X
MM P-2 [ 3K ¥ A s 32 4 ok i & 9l 1
BRI G BRI ey o B R 4 e P, TGEF-B Xt
MM P-9 (1) 15 T3¢0 .

U 40 - S0 40 % 37 J2 40 LA BeW o 455987 40 Y
t, AMJE TGF-B gl MM P-2 (2361 SR Y
HUFPE R TGF-8 % MMP-2 %4 'Y TGF-B
o N AT i - 3030 7% J2 40 M 6k 1) MIMP-9 b AT {2
FELT s O ) R

03 A 40 i o 1) BE A B ) T GF-B % MM P-2
HFIMM P-9 (1) 2 3 A7 XU 55w . N R () 52 40 g
(human peritoneal mesothelial cells, HPMC) 1,
TGF-B AE4 R ¥ MMP-2 (& fi7E iE % 5
Bp gt g B e A R £ B, HpM

Prog. Biochem. Biophys. 2003; 30 (1)

T T 1 40 Wl ™ RN 26 R R 4 ok an il ™) o,
TGF-B (A RIE MM P-9 [k, iy 34k A B g
SO L A-5 F1UT-SCC-7 3 R, TGF-B 40
MM P-9 [f)£éik.
1.3 TGF-B 3 E Rk #ERG3RIL #2009

MMP-3 B T HAT T Z A, G fighs
WO oA MMPs, 1 MMP-1, -8, -9. HPMC
TGF-B fig% [ MMP-3 mRNA [k 8Kk
FEE A N BRI IR 40 it RN T R LZ v
JULAR Bt efr, BB TGF-B1 3] MM P-3 [ 14,
KR F e Wi g, TGF-B X MMP-3 () mRNA
2T RN G A0 A SO
1.4 TGFB ¥ TIMPs &880

HPMC ' TGF-B %f TIMP-1, -2 mRNA [ %A
& A, X TIMP-3 mRNA (1 b /5 5
st XGRS T AL S LA it R
N IR il S b, TGF-B A TIMP-1 %1k
FVRVER, AR L A i R, TGF-B1
XFTIMP-1 F1 TIMP-3 [FIRIAEIEAE ] —3 28K
BL7 e i B4l i b, TGF-B % TIMP-1, -2, -3 /)
mRNA KA FIEEGPE AR BAT S A7 5 AL
JESF LA B RN 7 R A R 5T A et R i
TGF-B1 J7, TIMP-2 [(JZik B ARFF AL,

TGF-8 X AR 4L f MMPs F1 TIMPs [ %1k
A EVINESEZ T e

Table 1 The effects of TGF B on the expressions of MMPs and TIMPs
%1 TGEFB 3 MMPs 1 TIMPs i &Y £ 19

MMP-1  MMP-2 MMP-3 MMP7 MMP9 MMP13 TIMP-1  TIMP-2 TIMP-3
T A IR A 1 _ ' _ :
KR P TR S 4 - - - - - - -
T8 A B IL P i UL M I ! 1 -

OB 85 5L U0 7 2 4 I 1 T

NG 95 41 T 1

N HE R T i 0 o I 1 /- 1

N2 R f b an i 1

ras ¥4k HaCaT 41 JfuEk A-5 i i -

B2 TR SR A 4l L U'T-SCCG-7 | 1 _

LB B i T | t

LN RN ) ! !

B i) 4 44 I t t t t t t

te fERERN: 4 JRIRNE - .

2 TGF-8 i##Z MMPs 0 TIMPs 3%i% B4/ &I

2.1 #BEERIHFR TGFB R THSH T
RZ 40 DR~ A 5 3 e Xk MM Ps (1) 58 1 428
o T I T 2 R B AR e e g,

TR A bRIC A R 4 A AT SRS

Wk JER S5 M7 (nuclear factor ¥ gene binding,
NF-kB) &5y ot « WG -1 (activating proteir 1,
AP-1) &5 70 . PEA3 ( polyoma enhancer A3) [ii] X
Fe3A SPY A7 a3 A%, BR 1 X 28 SN A oo
Rt AT A e 5, R 2 MMPs S5 5% 195 )



2003; 30 (1) S FES5EMEHERE

X8 TGRB M J6 fF ( TGF-B response
element, TRE) 5 TGF-B Il CF (TGF-B inhibitory
element, TIE), YEh TGF-B X MMP SRk 51 347
VAR RIAAE TG,

BRI TIE A2 AL F KR MM P-3 LA S 3)
= 709 bp 1) 10 bp J¥ %] —GAGTTGGTGA, X
—JCIFAE TGF-B1 IR 2 R (o bR g« 5
PEEE A . KU . MRP/ proliferin F1 e mye) JA
ArE R, T Fos WEGWS TIE 1)
it AT TGF-B1 X MMP-3 JLP 808, A
MMP-7 2 A 8 7 bt &5 A7 5 K B MMP-3 )
TIE i SRR FFHIN . G MMP-1 35D 3 7 1)
TIE 71— 249 bp, J¥¥4 GAAATGGAGA, %G
PR E AR SF, £ MMP-1 JE K8 30 7 47 T
— 246 bp. cFos fit F{%& 5 MMP-1 J33) FH ) TIE
Zhity, WIS TGF-B X MMP-1 (¥ Emt.
IR B MMP-9 JE K A 8 7 Wl A AL T
— 474 bp Abf TRE',
2.2 i@3IE Smad JHZ MMPs 1 TIMPs #3215

Smads /& TGF-B U N {5 516 FHRARIK, &4
AR BLET O B AT HEZD P Smad 3 H 73 H =2
R-Smads ( receptor regulated Smads), €145 Smadl, 2,
3,5 8 Jt TGF-B1 M2 kil mEy, Hh
Smadl, 5, 8 /it & & K 4 H A (bone
morphogenetic protein, BMP, TGF-B KK ik 1) 18
5, Smad2, 3 F TGF-B FPEG % (activing TGF-B
F M W 1) 15 %9 CoSmads ( commorr mediator
Smads), L5 Smad4 F1JTCHE 1) SmaddB, & id 5
R-Smadsf145 52 5 {5 7 1%3%; FSmads (inhibitory
Smads), {4 Smad6, 7, ‘EA1HH R-Smads 15
SAEIBIE. TGF-B HEs 11 B2 AR 45 Kk T
B NRREEEWRIBR LT B2 AR B
fo, B J5 M J3 8 T Ml N Smad 18 #% ( Smad
pathway), 56 MAME 5 M N 4% 3% S B, Smad
I R AKX TEALR T B K B R b
R-Smads; R-Smads M %2 & b f# %:; R-Smads 5
Co-Smads& 5 WU A4k, ZE GBI
%, SHILREE T4, IR s

RZ TGF-B W 3 K 1, Smad &5 & T
(Smad binding element, SBE) =FK Smad 454554
(Smad-binding sequences) AT AP-1 550t
BT, AR T TRE A, Smad 559
55 SBE [)4547 & TGF-B i 5k P 32 1 1) T ZEHL A,
R LS 5 FJF A 2 DABOE JE DR e o, i 77 B2 3L

Prog. Biochem. Biophys. * 9.

s 3 s 3PS A1 ( transeriptional co activator) 1]
plF).

N R 4Eqnerf, TGF-8 i@ id Smad3 1
Smadd 2B MM P- 1 56 K 2% 38 J5 3 1) 90 1 2%
M. IX Bl TGF-B G MMP-1 [ 400 il 2% N fig 9% gk
CREB-binding protein ( CBP) /p300 LA 7 4k f i 2%
FTRAR ). p300 FL A7 W FE M 41LR (1 SR SE B 7
oGPk, e REMEIm R RE M, EEEm a8 X
gk, JFhE Y Smad2, 3 (H#FER1L MH2
SERIRGS B, M Smad B IR S LR X T
FAMBATIESE L p300 fEfE 5 NF-kB 8( Smad3 3%
e glitr, MIMAE p65/ relA F1 Smad3 /5 (5% 5%
Wb B ke A Y A N 2R AT 4 AN I
IR R B, TGF-B X TIMP-1 [ 252 ] 350 v s
i3t Smad3 SEHR ST
2.3 @idHGE MAPK &% E1E MMPs &9 3Ri%x

e 7> 24 )i W5 A6 B B BB ( mitogerr activated
protein kinase, MAPK) 5 7 1l B & 2 L5 40 o 34 i1 .
A Bl TSR T S E s, LR R A
AT ARG N, IR MAPK AR
( MAPK kinase kinase, MAPKKK) . MAPK ¥
(MAPK kinase, MAPKK) I MAPK #1 jk. # 4%
MAPK FAMIAE], Wi FLah4 4 i b () MAPK & 42
434 ERK (extracellular stimulus responsive kinase) 1,2
i#1% (Raff MEK1, 2/ERKI1, 2) . JNK (c¢Jun NHy
terminal kinase) /SAPK i& 12 ( MEKKI-4/ MKK4,
7/ INKI-3) . p38 (MAPKKK/MKK3, 6/ p38a, B) i&
=R,

TGF-B £ A-5 Fl UT-SCC-7 * i &f ¥ i%
ERK1, 2 #Edmd MMP-1, -9 %k 75 ARk
B AT A0 b TSR, T GF-B % MMP- 13
(i 35k PR 23 5 - 280 U 2 3 5 p38 A i S B i)
Pk, TGF-B it MAPK % By b7 145 5 4% S
AL D eI — AN N BARXS TGF-B
i MAPK 3242 45 MMPs JEK &L 0T 9¢ H /T 2
P PSR MMP1, -13 |, HAKEGH, TGFB
FEFCIEFR TR MAPK & 4% 52 i ' % 5k MMP (1) L
R E TR FH s DRI 40 A 2R ) AS [ i

MAPK i #%F1 Smad i % 2 [ 47 75 4548 F 0
M2, CAREIEY TGF-B LL Smad #8i Y F1-E
Smad WA PRI RRAL 1 30E INK. BT INK 2( p38
PR VE PR, T BSmad HOBR IR jun FNTE A6 2 5% 812
(activating transcription factor 2, ATF2) &K% 5%
WosAE BT, 55— 71, Smad |47 ERK ¥



- 100

EYUFESE MR ER

Prog. Biochem. Biophys. 2003; 30 (1)

frsi. 32 ERK W R 1k 1 22 a0 W8 5% ik 47 A7 T
Smadl, 2, 3 [ linker &5 FJk, 146 22 %4 {2 5% Ak 1)
FARGEL Smads #& B AL L. 7R L AEKH 7
(epidermal growth factor, EGF) FlJH-4f Jfid 4= K (X -1
(hepatocyte growth factor, HGF) [H[¥# F, ERK
WAL Smad2 B9 ST C i SSXS 2EocH, Ll
WiT Smad 3@ . Smad2/3 B MEKK-1 il JNK fif
IR S T SSXS HETTLASMI A SERRTR AL
2.4 EIRIM AP-1 B9 AGRIE MMPs B 3RiE

AP-1 JEFRE Jun F1 Fos/ ATF MV S 41 Bk 1)
BF kN 7, W 5ROV IER R 87 B AP-1 &5
BT IES S A T R R B 5. Jun 205 B 03 AT
H SR EC S Fos T R/ 598 384K, 1fi Fos
KW REY Jun TERIE 2R K.t TGF-B %
A DNA 855625 WEH H ¢Jun . cFos .
Smad3 Fl Smad4 41, L ¢Jun 5 Smad3 linker
PSS 75, o Fos 19 Smad3 [ MH2 85HIE5 7. i
WaMmSEah T LA Ar-1 &5 & it
SBE &4y, JoSh¥aE A1,

N AT HE A M, TGF-P ESEIME] H 4R &

W

fEF MMP-1 LR R0k, AR 78 N2 57 1k an i
W, TGE-BfENS i MMP-1 (2L, X TGEF-B
FEAS[F A A 6 MM P- 1 AS[R)(1035 S 208 (4 5%
fiedk)y, YT ¢ Jun A Junr B (Jun FKEH— 4
W) M. cJun 5 MMP-1 B3
TRE &5 &, WG I KB 5%, 1T June B AE 55 K X
FEH e Jun 5B SE RS E R . th A IR E A
TGF-BXf N MM P-13 Ji &) 1 ) #as 1E L, U8 T4
F MMP-13 JEH S 8 7 i AP-1 454 7o ).

AP-1 AW A5 W05 LA B jun F fos FE K]
If¥% 5% MAPKs (1% 5. ERK Bk TCF/
Elk-1 H##YS cfos HEN T4 BRI T o fos IH1H; 3%,
INK /519 ATF2 #l ¢ Jun R Y ¢jun J3 301
(45 GOt EE 5 INK A o Jun (19 B B RR AL fE
B 3 A R AP-1 A AW 0 s PERY L SR
TGF-B FU T I ] F {5 5 30 3% ) AP-1 5 5% K7
PR TR BT 4 9 A AR

TGF-B & MM Ps F1T IM Ps 36 5 4% 5% 1 i 4 4L
WS T B 1 TGF-P 75 ik 30 Al = 45 1 oc
P45 MM Ps T IM Ps 56D 11 o0 00 o 38 A BT

R
\ | -

Fig 1 The mechanism of MMPs and TIMPs gene transcription regulated by TGF £
M1 TGES 3 MMPs T TIMPs 383 §65 09 I3 41 %1



2003; 30 (1) S FES5EMEHERE

3 B 2]

gi BT, TGF-B i Ss A [H (6 F oF i 5¢
JCF MM Ps F0 T IM Ps S5 B 53 1 2k R 2 08 i 4 4
F. XS R AL Smad JEES . MAPK
B, UL AP-1 B 5k D1 10 AR S, TGF-8 L
AT B 15 MM Ps/ T IM Ps 3 D] [ 28 32 5] 48 i 2%
RUARTA) TS, 9 HLA% 438 i 2 7] X AFAE A AC L
M AR R, X —H D I8 BRI B g A1 T 1
TGF-B i ECM Bt LB $E 0t 7 ¥euE, FF4 1B
T B TGF-B FIE R RIA R 43 FHLE. Kk, 5
IR HHIF I 45 430 B 10 L R4 7 i, HoeEi
PRIUIE A v A 1] W 1) L4t MM Ps/ TIMPs F b1 52
TGF-B YA HANLE], LA 7 b 15 415
ST Z MR R, TR AU R LA
JIT AR AR R ) )

MM Ps/ T IM Ps [¥)JE K] 3 14 b 52 3L Ath 41 fifa X -1
. RZIBUEW T TGF-B A IL-18 Z (A1)
TGF-B fl TNF-a 2 [f]l? 7E 4% MM Ps &P KA
S PUrE,  eATTT G2 sl ad o A [R) g It £ H oG
PESE RV AT MM Ps 36 PR 5601 IR R 5% 4% 6 41
JODA 7% MM Ps/ TIM Ps [ i35 X &, ¥4 B
T B MM Ps/ TIM Ps 5 PR 2% 3 1 2 (1) 5 2% 2% 1t

Z £ X M

I Nagase H, Woessner ] F Jr. Matrix metalloproteinases. ] Biol
Chem, 1999, 274 (31): 21491~ 21494
Mauviel A, Chung K Y, Agarwal A, et al.

of distinet oncogenes of the Jun family is responsible for differential

(3]

Celk specific induction

regulation of collagenase gene expression by transforming growth

factorB in fibroblasts and keratinocytes. ] Biol Chem, 1996, 271
(18): 10917~ 10923

3 Johansson N, Alxaho R, Uitto V,
(MMP-13) and collagenase 1 ( MMP 1) by transformed keratinocytes

is dependent on the activity of p38 mitogerr activated protein kinase. ]

et al. Expression of collagenase 3

Cell Sci, 2000, 113 (Pt 2): 227~ 235
4 Ma C, Chegini N. Regulation of matrix metalloproteinases

(MMPs) and their tissue inhibitors in human myometrial smooth
muscle cells by TGF-£1. Mol Hum Reprod. 1999, 5 (10): 950~
954

5  Ravanti L,
collagenase 3 ( MMP-13) by fetal skin fibroblasts is induced by

Toriseva M, Penttinen R, et al. Expression of human
transforming growth factor B via p38 mitogemractivated protein
kinase. FASEB J, 2001, 15 (6): 1098~ 1100

6  Nuttall R K, Kennedy T G. Epidermal growth factor and basic
fibroblast growth factor increase the production of matrix
metalloproteinases during in vitro decidualization of rat endometrial
stromal cells. Endocrinology, 2000, 141 (2): 629~ 636

7 Goffin F, Frankenne F. Beliard A, et al. Human endometrial

epithelial cells modulate the activation of gelatinase A by stromal

20

21

23

Prog. Biochem. Biophys. < 11 -
cells. Gynecol Obstet Invest, 2002, 53 (2): 105~ 111
Huang H Y, Wen Y, Irwin J C, et al. Cytokine mediated

regulation of 92-kilodalton type IV collagenase, tissue inhibitor or
metalloproteinase 1 {(TIMP- 1), and TIM P-3 messenger ribonucleic
acid expression  in human endometrial stromal cells. ] Clin
Endocrinol Metab, 1998, 83 (5): 1721~ 1729

Yudate T, Isaka K, Kosugi Y, e al.
of trophoblast infiltration.

1996, 48 (3): 191~ 198

Meisser A, Chardonnens D,

Analysis of the mechanism
Nippon Sanka Fujinka Gakkai Zasshi,
Campana A, et al. Effects of tumour

necrosis factora, interleukir la, macrophage colony stimulating
factor and transforming growth factor B on trophoblastic matrix

1999, 5 (3): 252~ 260

Production and regulation

metalloproteinases. Mol Hum Reprod,
Martin J, Yung S, Robson R L,

of matrix

et al.
human

524~

metalloproteinases  and their inhibitors by

peritoneal mesothelial cells. Perit Dial Int, 2000, 20 (5):
533

Thompson C C, Clegg P D, Carter S D.
gelatinases by transforming growth factor Bl in normal equine
9 (4): 325~ 331

T ransforming growth

Differential regulation of

chondrocytes. Osteoarthritis Cartilage, 2001,
Han ¥ P, Tuan T L., Hughes M,

factorB  and Necrosis

et al.

induction  and

] Biol Chem,

tumor factor o mediated
proteolytic activation of MMP-9 in human skin.
2001, 276 (25): 22341~ 22350

Shek F W, Benyvon R C, Walker F M, et al.

transforming growth factor-B 1 by pancreatic stellate cells and its

Expression of

implications  for matrix secretion and turnover in chronic
Am ] Pathol, 2002, 160 (5): 1787~ 1798

Chu M L, Mauviel A. Identification of novel TGF-B
/Smad gene targets in dermal fibroblasts using a combined ¢cDNA

J  Biol

pancreat it is,
Verrecchia F,
microarray/ promoter transactivation approach. Chem,
2001, 276 (20): 17058~ 17062

Gaire M, McDonnell S,
(“.KI'I!'I‘.SHi[III ﬂr lhﬁ hul'l'lai] gene rﬂ]' lh" malrix I'I'll‘lil”"pr(}ll‘i"ﬁ.‘il‘.
matrilysin. J Biol Chem, 1994, 269 (3): 2032~ 2040

White L A, Mitchell T 1, Brinckerhoff C E.

factor B inhibitory element in the rabbit matrix metalloproteinase 1

Maghanua Z, et al. Structure and

'l‘ l'ﬂIIHrllrlll illg grow [} I]

( collagenase 1) gene functions as a repressor of constitutive

transcription. Biochim Biophys Acta, 2000, 1490 (3): 259~ 268
Moustakas A, Souchelnytskyi S, Heldin C H. Smad regulation in
TGF-B signal transduction. ] Cell Sci, 2001, 114 (Pt 24): 4359

~ 4369

Chen S J. Yuan W, Mori Y,
transeription in human skin fibroblasts by TGF-B: involvement of
1999, 112 (1): 49~ 57

'|‘1'ai19-'.|'m'|||i||g g]'ﬂ\\'lh fﬁ.l‘llll"ﬂ' r(-'.|)r(-!s-'.s-'.iun llr

et al. Stimulation of typel collagen

Smad 3. ] Invest Dermatol,
Yuan W,
matrix melalloproteinase- 1 in dermal fibroblasts involves Smad3. ]
Biol Chem, 2001, 276 (42): 38502~ 38510

Ghosh A K, Yuan W, Mori Y, et al. Smad dependent stimulation
of type |
TGF-B
transcriptional coactivators. Oncogene,
3555

Wong C, Rougier Chapman E M,

Varga J.

collagen gene expression in human skin fibroblasts by
p300/ CBP
2000, 19 (31): 3546~

iI'l\'lII\'('?H rlllll'l il!llal l'UlII'Il‘.rillillll w iih

Frederick ] P, et al. Smad¥
Smad4 and AP-1 complexes synergize in transeriptional activation of
the « Jun promoter by transforming growth factor 8. Mol Cell Biol,
1999, 19 (3): 1821~ 1830

Uria J A, Balbin M, Lopez J M, et al. Collagenase3 (MMP-13)
expression in chondrosarcoma cells and its regulation by basic
Am ] Pathol, 1998, 153 (1): 91~ 101
The regulation of AP-1 activity by mitogerr activated

1995, 270 (28): 16483~ 16486

fibroblast growth factor.
Karin M.

protein kinases. ] Biol Chem,



L S MkFE 5L MR HRE Prog. Biochem. Biophys. 2003; 30 (1)

Regulation of Matrix Metalloproteinases and Their Tissue
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Abstract M atrix metalloproteinases ( MMPs) and tissue inhibitors of MMPs ( TIM Ps) play pivotal roles in the
degradation and remodeling of the extracellular matrix ( ECM). The cooperation and balanced expressions of
MM Ps and T IM Ps are essential issues for the cyclic growth, differentiation, maintenance, and degradation of
the tissues during physiologic and pathologic processes. Transforming growth factor-B (T GF-B) could perform
its biological effect on ECM by regulating the gene expressions of MMPs and TIM Ps. The different modulating
effects of T GF-B on MMPs and T IM Ps in different cell types are due to the activating of Smad pathway, MAPK

signaling pathway or inducing the formation of AP-1 complex by extracellular T GF-B signal.

Key words matrix metalloproteinases ( MM Ps), tissue inhibitors of MMPs ( TIMPs), transforming growth
factor-B (TGF-B), Smad pathway, MAPK signaling pathway, AP-1
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