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The involvement of tumor cell-fibroblast interaction in matrix metalloproteinases
(MMPs) and tissue inhibitor of metalloproteinases ( TIMP) production was exam—
ined. Co—cultures of human skin fibroblasts with human MCF -7 cells of epithelial ori—
gin showed increased MMP and TIMP production when compared to cultures of the in—
dividual cells. The effect was dependent on the cellular ratio between human skin fibro—
blasts and MCF -7 cells. The stimulatory factors can be detectd in the conditioned medi—
um from MCF~7 cell cultures. The addition of membrane fractions prepared from MCF
—7 cells to the fibroblast cultures also stimulated MMP and TIMP production. However,
kinds of increased MMPs were different from kinds of MMPs induced by soluble factors

released from tumor cells.

These results demonstrated that MCF -7 cells have two forms of stimulatory factor :
MMP stimulatory factors that is present at outer surface of MCF-7 cells and MCF-7
cells derived factors that stimulate MMP production of fibroblasts.
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2.1 EEBELIUHRE
M ®E 75 R F v &R Corning & ;
Eagle's minimum essential medium
(MEM) & Gland Island Biochemical Co.
&, Ca?* and Mg?* free phosphate—buffered
saline (PBS (-)) I3 HKEZES ; fetal bovime
serum (FBS) (& M. A. Bio—products & ;
alkaline phosphatase—conjugated goat anti
— (rabbit 1gG) IgG, alkaline phosphatase—
conjugated donkey anti— (sheep IgG) IgG, 5
—bromo—4-—chloro—3—indolyl phosphate, Ni—
tro Blue Tetrazolium |3 Sigma % ; Sephadex
G-75 | Pharmacia # ; gelatin (& DIFCO
Laboratories Co. # ; human recombinant
Transforming Growth Factor ( TGF) a (3
GIBCO BRL # ; polyclonal goat anti
—(Chuman TGF a ) IgG (3 R&D Systems
Inc. & ; human platelet TGF 8 13 ¥ » 7B
EEEEZNT A LER L7, 7S5 Sheepan—
ti— ( human proMMP-1, MMP-3 ¥ & Of
TIMP) XU Rabbit anti— (human proMMP
—2) ki3 Kansas KEFEE 4 Hideaki Na—

gase HIZ L D RIEEZI 1,
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b MRAHRHEFML 7L — AR SRt

A fTRBBAE L L D 2 T hiREEE =T 72,
EEE MR ERME 2 5K LD Mamma-—
ry Pack Kit A LER L7z, #f2i35% CO.
~959% air KA T~ 37°CT75¢cd flask 2\ TH
#& L. Mfad confluent i275 - 725 5 ThERFRE (K
L7co TR, &R IIFHEFMIa, MCF-74
fak L O BT-20M82IC>W\WTIZ10% (v/v)
FBS/MEM *. E&® bt PR LK MAERIIZ
Mammary Pack Kit iZffig L T\ 7z MEGM %
EA L7, B2 TOERICHEVL THRHEFMIIL
M 12-20b0 %, EFE IR KM
BRI I-10D bDEEA L7,

IREIEE (IHHMEF AR confluent 1275 - 72 0%
RCHRERMa. MCF-7#ifadb %\ 3 BT-
20Mifa =BG L. 10% (v/v) FBS/MEM T24
h#E& Lk, 0.2% (w/v) LAH/MEM Tk
. EISEBICRB LI, $7- MCF-7#fais
# Lif. MCF-THIfaRE S IC & 2 84EF D
WL, FRAEZFHIBAM confluent IC75 - 7CBFE T
0.2% (w/v) LAH/MEM Tiki®tk. RIEERK
PTEML, TNTHhOEE FEREENE
48hi%iCEIR L., —20°CTHEERF LABE L1,
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EAxEN, 4°C. 1,000rpm T Smin&EO 2 BE L.
IS LEEBUMDY ) I T 4 ILF =TT
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0> OM-5 membrane (HIkHFHE) ZHu0
TR AB% L, 100 IR LI bD%E-20°C
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2.5 MMP-3&LUESF+—EDEHAR
ERREDPOBERMMMP-38LUVESF+—
T OEMEAIZERRIC 2mM APMA (50mM
Tris=HC1/150mM NaCl/10mM CaCl, ( pH
15) BB EEERML. €5 FF—iEk
{3 5min. F7/cMMP-37&#(330min 37°CT%
nENS v F 22— 3V LTEMELI. MMP
-3DEERIEZ PH] ALFFI AFIUEES
Y272 vEREEY L, 100 1OEEER
(3mg b5 27 2" »/ml. 240,000dpm/mg b
SR 72 U) IEMALL A BEFRIK 10 1 1%
A3 CT—ERMIRIGE gk, KB L73.3%
(w/v) U7 o)ErEE (TCA) 22000 1M0A
8,000 X g T5min# 3 BE LIS /e kg 10021
DOSHEMZRIEY v FLU—2 530 AT i —iC
TRIEL 720 €5 F+ —BEHRAIE L Cowston
and Barrett D FiEY THE LA [YC] T+ F
At Type 135 —4"2%60°Cy 20min A »F 2
N=vav lLESF LS bDEREE L L1,
200ul DEBEEHER (4ng¥ 5 F > /ml + 3,000
dpm/mg¥ 5 F >) ZiEtE b L 7cBERIK 100 1 1%
MR 3T CT—EBHBRIG I &, 60% (w
/v) TCAZ%100u1A0Z. 8,000 X g T5min Ly
SEELB o/ LB 100l OBETEE R iRIE S~
FlL—varhy oy —ICTRIE L, SBEER
TEHE Lunit i3 EREEHE T Timinicl ugDE S
FUEDET ABEREL LT,
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SR EEICHRBE33XICIEB LD TCA
ZMA. 8,000 X g T5minELAEEL. Boh
7o tEBRIC Laemmli D A E VIS - TR L
sample solution ZMA. 7.5%» 513% (w/
v) T7VILT7 I R ILERAWTSDS-RY 77
YT I RS ILVERKRE (SDS-PAGE) %
fT-7#%. 7 )V % transfer buffer (20mM Tris/
150mM glycine/20% (v/v) methanol/0.1 %
(w/v) SDS) it Ltc=botlo—REIC
FEEIE. I FSAHGEELRE (=) Vik

) ZAVT200mATlhEES i, &BER K
b botlo—-REEZFS1ILIE
& 10% (w/v) fatty—free dry milk/10mM
Tris—HC1/0.9 % (w/v) NaCl/0.02 % (w
/v) NaNs (pH 7.5)) IZ7& L 10min @ block—
ing 21T\, D W TEHEKE LU TBS buffer
(50mM Tris—HC1/200mM NaCl (pH 7.5))
IS THEEIBE R Ui, BERTER 1% (w/v) BSA/
PBS (=) THMRL 72 LIRIAEEIRIT4°CT 12h
PlER Lo 1IRIEESE. blocking BL U
ke EREKICITO1% (w/v) BSA/PBS (-)
THERLUITAAYV 7+ 27 7 5 —E%RFEA L
2IRMAEBIRICERTIhE L., T D% TBS
buffer THEIZKF L. BEEAE®K (0.4mM Nitro
Blue  Tetrazolium/0.4mM
chloro—3—indolyl phosphate % 100mM Tris—
HC1/100mM NaCl/5mM MgCl, (pH 8.0) IZ
R 1R LEYRERRB IS, RK., &
KB LU TBS buffer T IEP < k% L stop
solution ( 20mM Tris—HCl/56mM EDTA
(pH 8.0)) IT@EUSEFRR Lictk. AHICTH
K LB L7,
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2.7 Gelatinzymography

¥7F2 (1.2mg/mk) 25L7.5% (w/v) 7
JOVILTIFTFVERWTERETEHET T,
Laemmli ® A 12 W SDS-PAGE %7 -
fet&. T thdh b SDSA2RrET 57c92.5% (v
/v) Triton X-100 % & buffer (50mM Tris
—HC1/5mM CaCl./1 © M ZnCl1:/0.02 % (w/v)
NaN; (pH 7.5)) Tlh#t@ik. 37°CTHEYN
B R Triton X-100 % & ¥ 72\ £iC buffer 1T
AvFaxR=—varlt, TORSNVERBIR
(0.1% (w/v) Coomassie Brilliant Blue/50
% (v/v) methanol/20 % ( v/v ) acetic
acid) . BMIRE D LIEAYS 10min REL,
Z D% 30 % (v/v) methanol/1 % (v/v)
formic acid IC TIRBMEBEIT - 7o
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AN (ZNEN156EHLN1.6#5) proMMP
-1 85X U proMMP -3 £ ICIIEBAF S A (LIFE2
woNlEh-tc, FHREFFIRLEEMIE. MCF
—-T#fa%k L O BT-20ff2 Z 2 h 8 ih (lanes
5-7) TRINLDEERVWT N LI ONK
M7z,

IRIZ, proMMP—-2FE£IC W T LT LRY
oy MEBLUEIF UL EI T T4 —IT&
Digst L7 (Fig.2)o EHFLIR LRI & R4
Fifas DRERE (lane 2) T3, HRHEZFM
fafid (lane 1) &LEENRZE(LZRDIEM) -7,
L)L MCF-7ff2 (lane3). »3WZBT-20
fBfa (lane 4) C#EMFMInE DIREREETIE
proMMP—-2EEA I Z N EN2.94ZFH L TU3.15
fEDIEMMERD S, FIEFEFUAR LRRMBAD.
MCF-7#ifa. BT-20 ¥ fa = h = h & Jh
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biRHoNih -7z (Fig.1-2)
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Fig.1 Production of MMPs and TIMP by hu—

man skin fibroblasts cocultured with
normal or neoplastic breast cells. Con—
fluent fibroblasts at the 18th passage
were cocultured with normal or neoplas—
tic breast cells in 10% (w/v) FBS/
MEM for 24h, and then the medium was
changed to 0.2 % (w/v) LAH/MEM
and incubated further for 48h. The har—
vested medium was performed to west—
ern blot with antibodies against
proMMP—-1 (A} ,proMMP-3 [B) ,or
TIMP (C] asdescribed in the methods.
Lane 1, human skin fibroblast

(HSF) ; lane 2, coculture of HSF and
normal human mammary epithelial
cells (HMEC) ; lane 3, coculture of
HSF and MCF—7 cells ; lane 4, coculture
of HSF and BT—20 cells ; lane 5, HMEC ;
lane 6, MCF~7 cells and lane 7, BT—-20
cells.
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Production of proMMP~2 by HSF cocul—
tured with normal or neoplastic breast
cells. The conditioned medium in Fig.1
was performed to gelatin zymography or
western blot with antibody against
proMMP—2 as described in the methods.
Lane 1, HSF ; lane 2, coculture of HSF
and HMEC ; lane 3, coculture of HSF
and MCF-7 cells ; lane 4, coculture of
HSF and BT—20 cells ; lane 5, HMEC ;
lane 6, MCF—-7 ceils and lane 7, BT—20
cells.

. " PproMmP-1

A]

Relative
produclion
- N

roMMP-3

Relative

production —

- N e O
T

= S
\
= mww§§;\\

_ ~TIMP

PR 3y 5.6 7

-
(4]

Relative,
production
=
~

Production of MMPs and TIMP in cocul—
ture of HSF and MCF~7 cells. Confluent
HSFs at the 17th passage were cocul—
tured with various cell number of MCF—
7cellsin10% (w/v) FBS/MEM for 24h,
and then the medium was changed to 0.2
% (w/v) LAH/MEM and incubated for
48h. The harvested medium was per—
formed to western blot with antibodies
against proMMP—-1 (A]) , proMMP-3

(B) ,or TIMP [C) as described in
the methods. Lane 1, HSF ; lanes 2—6,
HSF cocultured with MCF—-7 cells (ra—
tios of ce!l number of HSF : MCF—7 ;32 :
1.16:1,8:1,4:1and?2: 1, respective—
ly) andlane?7, MCF—7cells.

fok DI, BHEFMAAD A (lane 1) & &L,
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Production of proMMP—2 in coculture of
HSF and MCF—7 cells. The conditioned
medium in Fig. 3 was performed to
gelatin zymography or western blot with
antibody against praMMP-2 as de—
scribed in the methods. Lane 1, HSF ;
lanes 2—-6, HSF cocultured with MCF—7
cells (ratios of cell number of HSF :
MCF-=7;32:1, 16: 1:8:1,4:1and 2 : 1,
respectively) and lane?7, MCF—7cells.
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‘ig.n Effect of MCF—=7 conditioned medium
(MCF-7-CM) on the production of
MMPs and TIMP by HSF. Confluent
HSFs at the 18th passage were treated
with MCF=7-CM in 0.2% (w/v) LAH/
MEM for 48h, and then the harvested
medium was performed to gelatin zy—
mography or western blot with antibod—
ies against proMMP—1 [(A]) , proMMP
-2 (B) , proMMP-3 (C] , or TIMP
(D) as described in the methods. Lane
1, untreated HSF ; lane 2,HSF treated
with MCF-=7-CM and lane 3, MCF—7-
CM.
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Fig.6 Effect of plasma membrane of MCF—7
cells on the production of MMPs and
TIMP by HSF. A high—speed membrane

(100,000 X g) fraction was prepared
from sonicated MCF-7 cells as de—
scribed in the methods. Confluent HSFs
at the 19th passage were treated with
membrane fraction of MCF -7 cells in 0.2
% (w/v) LAH/MEM for 48h, and then
the harvested medium was performed
to gelatin zymography or western blot
with antibodies against proMMP-1

(A) , proMMP-2 (B) , proMMP-3

(CJ).,or TIMP (D), Lane 1, untreat—
ed HSF ; lane 2, HSF treated with mem—
brane fraction of MCF—7 cells and lane
3, membrane fraction of MCF—7 cells.
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Fig.7 Effect of MCF—7—CM on the gelatinase

activity produced by HSF. Confluent
HSFs at the 12th passage were treated
with MCF—=7-CM (12.56%, 26 %, 650 %,
and 100 %, respectively) in 0.2% (w/
v) LAH/MEM for 48h. The harvested
medium was performed to assay for
gelatinase activity as described in the
methods. Results are presented as the
mean * SD of 3 wells. * and ==, signifi—
cantry different from untreated HSF (p
<0.06 and p<0.01, respectively) .
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BEEFEORE
FAEFMIaDMIEIC B L3 T MCF-THIfait&
LEOEEAMET L1z, TableliTRL7IckH I
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proMMP-3EAEMNE L  #MNL 7z, BT-204
felic B W Tl proMMP—2 EE A (33840 L 72 Atk
MMPEATIZH T D ELDRD SN 5T,

Table 1. Effect of MCF—7—CM on the growth of

HSF in growth phase.

Cell number (x 10™% cells/well)

Serum concentration (%X, v/v)
Treatment ) 5

Control 3.81 = 0.17 5.85 * 0.44

MCF-7-CM 4.90 = 0.66 *=

(100%)

6.50 * 0.43 =

HSFe at the 19th passage (3 x 10% cells/well) were incubated in
12 multiwellplate for 2 h, and then medium was changed to MEM or
5%(w/v) FBS/MEM containipg condensed MCF-7-CM corresponding to
100%(v/v) original CM. After 48 h cultivation. cell number of HSF
vas counted. The data are expressed as the mean values * SD of 6
wvells. * and **, gignificantly different from control (p<0.05 and
p<0.0!, respectively).
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fAlRDEEIIBERICREI NS Z ENHLN LR
D, 2O EDSEFHEFMIRD MMP EA % {2
T 5DIIMCF-THlEE LiEROETEER T T &
AAMGEMEN R I N, F 7 MCF-7#ifaE#E £
BEETSILABICTHR LSS, €597+ —€5
& U proMMP-3EA(REFHEIIRIL S T & AR
I, FIEOLRHESFMILIC MCF—-T7 fifats & £
Hd A\ TMRIERE S A3 Lo & 2D MMP E

H(REER DR & fFE T, REFMD MMP
EEA AR S & A RAFIIIBERT 4 &0 THEETF
T3 EMNRBINI,

L. 34 Bk MCF— 7400 & IEHRHESF
MiaE M EERIC W TR L in
vivo TOMCF-7HIl D i RE 2 1R5T L - RS
3H BT DFEMITEREIC OVWTIIZEALAS
MTIIIVAL AEEM»S MCF-7HMlUZE 513
4 { MMPs ZEA L IS WASMCF-7#IfaAE £
T HIRMETFH 2 WIHEET 5 T LI K DERHESF
AU MMP EEAZ BT 5 Z ENE SN ETT -
7oo EC DRI VEFBICEIT AIEFEMRS
kD MMPs D5 %% < RET 2 HDTH 5,
LHbS5BETH U MBROELET 5 MMP EA(R
HEEHENRERFE L CESOED TIThh b
FlEMCF-7#ifAR# TH D £72T D MMP
EAZREIEIETIE. EEFERET S E0VR
Wi, LML INSORFISOWTIREIET
BZETICEEST., SRV MUETHBEE
Ao b,
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