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Effect of Soy Isoflavones on the Expression of TGF-$1 and
Its Receptors in Cultured Human Breast Cancer Cell Lines
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The two major isoflavones in soy, genistein and daidzein, are well known to prevent hormone-dependent cancers by
their antiestrogenic activity. The exact molecular mechanisms for the protective action are, however, not provided yet. It
has been reported that genistein and daidzein have a potential anticancer activity through their antiproliferative effect in
many hormone-dependent cancer cell lines. Transforming growth factor-B1 (TGF-B1) has also been found to have cell
growth inhibitory effect, especially in mammary epithelial cells. This knowledge led to a hypothetical mechanism that
the soy isoflavones-induced growth inhibitory effect can be derived from the regulation of TGF-B1 and TGF-f receptors.
In order to test this hypothesis, the effects of the soy isoflavones at various concentrations and periods on the expression
of TGF-p1 and TGF-p receptors were investigated by using Northern blot analysis in human breast carcinoma epithelial
‘cell lines, an estrogen receptor positive cell line (MCF-7) and an estrogen receptor negative cell line (MDA-MB-231).
As a result, only genistein has shown a profound dose-dependent effect on TGF-B1 expression in the ER" cell line
within the range of doses tested, and the expression levels are correspondent to their inhibitory activities of cell growth.
Moreover, daidzein showed down-regulated TGF-B1 expression at a low dose, the cell growth proliferation was promoted
at the same condition. Therefore, antiproliferative activity of the soy isoflavones can be mediated by TGF-B1 expression,
and the effects are mainly, if not all, occurred by ER dependent pathway. The expression of TGF-f receptors was
induced at a lower dose than the one for TGF-BI induction regardiess of the presence of ER, and the expression patterns
are similar to those of the cell growth inhibition. These results indicated that the regulation of TGF-p receptor expression
as well, prior to TGF-B1 expression, may be involved in the antiproliferative activity of soy isoflavones. Little or no
expression of TGF- receptors was found in the MCF-7 and MDA-MB-231 cells, suggesting refractory properties of
the cells to growth inhibitory effect of the TGF-P1. The soy isoflavones can seemingly restore the sensitivity of growth
inhibitory responses to TGF-B1 by re-inducing TGF-f receptors expression. In conclusions, our findings presented in
this study show that the antitumorigenic activity of the soy isoflavones could be mediated by not only TGF-B1 induction
but TGF- receptor restoration. Thus, soy isoflavones could be good model molecules to develop new nonsteroidal
antiestrogenic chemopreventive agents, associated with, regulation of TGF-p and its receptors.
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Table 1. Cellular effects of TGF-B1 on various cell types

Cell type Effect of TGF-B1 Reference

. proliferation
Fibroblasts (+) transcription of c-myc, v-sis, collagen and fibronectin genes Kataoka, et al.,, 1993
Epithelial cells inhibition Law etal., 1993

(=) transcription of c-myc

Ovarian granulosa cells inhibition

Vascular smooth muscle cells proliferation

proliferation

Articular chondrocytes (+) DNA synthesis

(=) cAMP levels

(-) phosphorylation of myristoylated alanins-rich C kinase substrate

signaling via protein kinase C

(+) inositol phospholipid breakdown

Pennybacker et al., 1992

Sadoshima et al., 1993

Vivien et al., 1993

(+) = increase, (-) =decrease

kinase 4] 4], 2) DNA topoisomerase Il 2 S6 kinase &4
oA, 3) protein kinase F/d A, 4) cyclin dependent kinase
(CDK) &4 94 2 CDK HAA 2d Fi, 5) IAtshs,
6) T2E FAAQ! prostaglandin E2, F29] 4 <A &£ &
4435 X%, 7) AAERAY AT 52 E  eH
(Valachovicova et al., 2004). &3 2822 genistein} dai-
dzein®] ¢ AEE ¥R ZF 328 A A
2o izt 43 oA ZE-S vehdlE 2R deiziony
olefgt gt Zhgof gk EAA Y 71--E obx] HEsHA B
A2 skt

AE F2 oA #HEE NEHQ cyokined] TGF-B=
activin, inhibin, bone morphogenic proteins (BMPs)Z T-/d 5]+=
TGF-p superfamily®] &}Lto]®, mammalian TGF-B= 37FA]
isoform (TGF-B1, TGF-B2, TGF-p3)2 71t} ©]E-<L in vitro
Are FALS FESA BA4S 7FE cytokineol ™, T2
Az} Qg B3}, AX & s 28, 1Y AA 7%, Al
3 A AAEH A Foll Bske o 7154 peptide©]
th o] F 71 2ol EAldh= Aol 25 kDag] homodimers!
TGE-p124 M E2] transformations FE5h= QA= 4
O} (Hata, 2001), ¥29] B2 A AFA= TCF-12 &
Mo 2 Qg FXA7I7IRTRs A AlEe U9 AE,
28 H¥ F& XS EEe AEF tiste 4 o
Al &35 1]lo] WE Tt (Table 1).

tiFEe] A4 dxh) 5223 vl IA R TGR-pE AlXE
ool EAlete FEAd AT oEZA MEY ATE HAF
3 =), o)A A5 dgel FE BodE TGF-B T84
= type 13 type I -8 A ZA] transmembrane serine/threonine
kinase©| T} ©] &2 cystein-rich extracellular region¥} intrac-

ellular kinase domaing 7}A 1L Y TEHOZ FA}STH

(Walker, 2000). TGF-pS] A 2& AL3l7] $13- FHo=z ¢
1 TGF-p7} TGF-P receptor II (TGF-§ RI)ol HA A s}A
=9 TGE-§ RIIZF A3l 4 o|2 <18 TGF-p receptor 1
(TGF-B RI)2] glycine-, serine-rich domains- transphosphoryla—1
tiond}] TGF-B RI kinase& &8 A1717] ©r}. Ligandoll 9
) TGF-p T&A7 43 = HA, TGF-p 582 down-
stream©. 2 ZHE3H= Smad29} Smad3 THAS Q1AM A7)
t} AAtshE Smad29} Smad3-S Smad4$} heteromeric com-
plexE& ¥Ad8le] 3o o]58 02 M transcriptional activator
2 Zg8tA "t} (Lynch et al, 2001). 283} TGE-pE Al
X F719 Y& A= 4% oA 98, 718 CDK
AR AR p1574B, p21°°!, p27KFIo} insulin-like growth fac-
tor binding protein-3 (IGFBP-3)3} 72 mitogenic signalingS-
welele diAe 2d S F2g 4 JA Frh CDKE Al
E F7]oll BAFE cyclin® AE3t pRBE U4t} A7
o224 AARIARI E2FE T3 AE 5719 GlolA s71=
o AL F-=5A Hed, TGR-pol i3] &44gke €DK
AAA7L Gl cyclin-CDK complex®] 213 pRB2} A4S
Wi A Qliksh 22 v Q14kshE pRBO| E2F7F Ajdto R
A E2Fe] 7159 AR GI71E B8 AE 718 Hge
EM A= A X Ao dojubA] E (Salatino et al, 2001).
S TGF-B proto-oncogene$! c-myc®] transcriptions <
A cmye B ZAZ, CDK29] ¥] ¢1Akslel cDK2
kinase /ol 5 8% WA E encodingdt e cde2542] tran-
scription® QA|3HA] ©}h (Liuet al,, 1997).

TGF-3% mammary glandlA ¢ A A= 28381, in
vitro®} in vivooll4] mammary epithelial cells®l]l 743+ 4% o
A &% Yebdc} (Sanford et al, 1996). o] 2§
mammary epitheliumoll A} TGE-p&] &4, £% A4 ©h.
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2] 3L TGF-B ligande} TEAe] W&-goff oj&sict 1dd],
B TR HHETI TGR-pol A% 4% oA 53-8
2 om, o GHETNMY TGRS 849 2d 7hx
2 TGF-B -84 f7Az} g EdWelyt &4 == TGFB
o] Az Mg AMAY &4og A% APl HAFG (Park

etal, 1994). BH &4¥ TGRP T84 7M7) 2 dAF
T TGF-poll A3 A7 AN Hojdozm Mexoz
S e A 270 FolA Bk T FEslol & HE o]
27 WEgE GMETFES gF-Ro] o IPAY F TGF-p
2 A% Bl H1 oy GAEF A 47 228
0% o felsA B Polth At B S AR
FE TGF-poll et W80 gAY Zaster, ol& TGF-B
A e %i 2 18 Relt} (Sunetal, 1997).

Pkl r°¢'

E Ao s, F1et AEA autocrine/paracrine 2.3 2}
431 autoinhibitory potential 7FAE (Knabbe et al., 1987)
TGF-B1 #4119 F7H fFiedte] AEAFE A 2ol 714
g Zlojel= 748 human breast carcinoma epithelial cell lines
g o]839] genistein®} daidzeinoll 23+ TGF-p13 I +&
o] W& #M3E Northern blot #4182 Faf 2w Bkt

ME H Y
1. ME siat o|aZate

T AEZA o 2EZZ 84 (olsl ER) ¥4 AlE
2 MCF-73} ER &4 A E59 MDA-MB-231 (3F=1A1%
FL23)E 10% fetal bovine serum (FBS, Gibco BRL), 1%
penicillin-streptomycin (Gibco BRL), 200 mM L-glutamine (Gibco
BRL)°] 7}¥ RPMI 1640 (Gibco BRL)S HIAIE 5% CO,,
37°ColA WGt 28-S sk BA) F e o
E827 A3 AA5F7] 98 phenol red free RPMI 1640 (Gi-
beo BRL)® 2% FBS$} 20 mM glucoseE 713 viA| 2 8k
AT} (Cappelletti et al., 2000). HF (Glycine max)e| 4] HPLC
2 G|t genistein (4',5,7-trihydroxyisoflavone, CsH;05)%
3lstd o 2 433 daidzein (4',7-dihyroxyisoflavone, CisH;O4)

(Sigma)2 dimethylsulfoxide (DMSO, Sigma)dl] 5] -20C 9
Byt AR A3t

2. NE 54 51

Human breast cancer cell lines®ll thal genistein} daidzein
o A% A aHE B7] Y5} MTT assayE FH3I50H
96-well microtiter plate (flat bottom, Comning)ll ¥ welld 7%
10° cells7} 55 seeding3lal 24417 3 vfo}gt 1, 25, 5,
10, 20, 40, 80, 160 uM<) genistein® daidzeing 238k
72AZF ¥, W PBSE AFsn A v R nhHrolE
g 7k welloll 5 mg/ml®] 3-(4, 5-dimethylthiazol-2-y1)-2, 5-di-
phenyltetrazolium bromide (MTT, Sigma)& 20 pl ¥ H7}51
o} Plate® W& Xpddte] 37°CoA] 4A7E <k wjdbst &
HiX) 2 AABLL 200 wel DMSOE Yo crystale Hof
%tk o171l Sorenson's glycine buffer (0.1 M glycine, 0.1 M
NaCl, pH 10.5)5 Z} wellol] 25 % #H7}8F31 ELISA micro-
plate reader (Emax; Molecular Devices)& ©]-83}93 570 nmel|
A FREE A

3. Hybridization probes H| &

MCE-7 M Zo)x E&3 total RNAE S8 Oligotex™
mRNA spin column (Qiagen)S AME-3le] AZAL A A|Z3}
= protocol®l] WE} poly A* mRNAE AT ¥+ o A

L3} o] =&sta] cDNAE A &Hel3lth Poly A*
mRNA, oligo d(T),s primer 50 pmole 22l 10 mM dNTPs
25 W 75TolA 5E2F AGAZ] F d3oA ntg 48|
5% first strand buffer, 0.1 M dithiothreitol (DTT), DEPC-treated
water 2 25 plE @30 50C 287 v‘:r?i!:} Superscript II
RNase H™ reverse transcriptase 200 U #7133 50Tl A 1

Azk Bt AT gl B F, H4S ] BYH
7] 93l 70T A 1587 FATH RNase H (TaKaRa) 60 US
A7H & 30TAA 2083 frAlste] Fol Y= RNAE A
71331 single strand cDNARF ‘A 3+t PCRE}7] A9

Sephadex G-50 spin column (Roche)& ©]-83}%] single strand

Table 2. PCR primers used to prepare probes for Northern blot analysis

Name Genebank Accession Number PCR primer Size (bp)
F 5-AAGCCTCCCCTCCACTG-3'

TGF-$1 X02812 C 1,289
R 5'-GCTTGCGGCCCACGTCGTAGTAC-3'
F - ITTGGAGAAGTTTGGAGA-3'

TGF-B RI NM_004612 Y-CGATTTGGAGAAG GGAGA-3 1,206
R 5-CCAACTCCTTTGCCCTTAAA-3'
F '-AGCAGAAGCTGAGTTCAACC-3'

TGF-B RII D50683 3-AGCAGAAGC 3 699
R 5'-GAGCCATGTATCTTGCAGTTC-3'

GAPDH NM_002046 5'-GAGTCCACTGGCGTCTTCA-3 802
R 5-ACTGAGTGTGGCAGGGACTC-3'

-177 -



cDNAE A3

NCBI (National Center for Biotechnology Information)2} Gene-
BankE 53 7} fdxtel] gl sequenceE Y2 F, primer
design software (Genamics Expression)& ©]-8-3} 273t pri-
mer sequence®} PCR F7L& Table 29} 2T} Single strand
cDNAE T30 2 10X Taq buffer 5 pl, 2t primer<= 20 pmole,
125 mM dNTPs 4 pl, Super Taq polymerase (SUPER-Bio) 1.25

2 492 % DW= HF 297t 50wt HES @ o8
thermocycler (Perkin Elmer GeneAmp PCR System)E& ©]-83}<]
PCRS 3 ¥ PCR 4}&& QIAquick PCR Purification Kit
(Qiagen)2] protocol®l] W2} A8t cloningdll ©]-8-3F3]Th
A3 PCR &S pGEM®-T Easy Vector System (Promega)
S °] 8319 TA cloning® 43313t PCR AHE, pGEM®-T
vector 25 ng, 2X ligation buffer 12.5 pl, T4 DNA ligase 3 U}
A% 2971 25 Wt HES DWE A7k 4°ColA 16~
24712 B WESAA AZF DNAS A3t 50 mM
CaCLE ©]£31 E coli IM 109 (Promega)= competent cell
S WHE ¥ heat shock W) 02 A%E DNAE transforma-
tion A th X-gal (Bioneer)& ©]8-3F Lac selections 53}
3} transformant colonyS A1218}3L broth cultured ¥ Wizard®
Plus SV Miniprep DNA Purification Systems (Promega)Z ©]-83}
o plasmidE ¥2)3 ¥ A3 a4E o]83te] SHIE A=
3 DNAYT FAlol inserte] WS &SI A &
A% AYES plasmid® $E QIAEX®Il Gel Extraction Kit
(Qiagen)Z ©] 83 gel elutionS T3] 3D F224] cDNA
£ ¥ 33k DNA fragmentE FHI5H] WA EA4€ probe
2 AREERsch

4.TGF-B1 2 1 #3882 wa &4

TGEP1 2 I $8A419) oo o3t ojiFehite] 33
< A ARk s mEt 242 Ao E gkt 100 mm £
HjokE plate (Corning) B 3X10° cells”} H =% 8} seeding
Blar 244170 F, AEZ} %S platedl] FEE I o Hell A
ZF A 295 vehlle 54 %4 20 pM9] genisteinTh
40 uM 9] daidzeing X B)BLL 3, 6, 12, 24, 48417 Fol 22}
RNAS E3igict =3, 55l e 23 A=g 87] 9
3 2 AEF o]aZegES 12 A7 T 25,5, 10, 20
uMe] genistein®} 5, 10, 20, 40 pM9] daidzein A2l 3 &
Z}z} RNAE #3313tk #8)¥ RNAS =9 2%, 18
3 2 spectrophotometerE ©]-8-5}¢] ZA3}3L 1% agarose/
formaldehyde geld AH8-3t4 71953 F vaccum transfer
U O 2 blotting 833 Ul Probe DNAT Random Primer DNA
Labeling Kit (TaKaRa)E ©]&3hed A|2A}2] protocol®l] ek
labeling3} 31 TF. Labeled probeE 95CollA S8 ¥AAAZ &
hybridizationdl] )-8}tk 60°ColA 30% ©]* prehybridiza-

tionS 43 3}%I =4, prehybridization buffer= membrane A
ZAte) protocolS #F3+] 1% non-fat dried milk, 1 mM
EDTA (pH 8.0), 0.5 M NaH,P0O,, 7% sodium dodecyl sulfate
(SDS)E A %3}t Prehybridization®] B¢ & & HAAR1
HhALS: A cDNA probeE ¥+ hybridization buffer®Z v
o] &% Y F<t hybridization oven®llA] $~38}33T}h. Hybri-
dization®] €' membraneg washing solution I (0.2X SSC
(sodium chloride, sodium citrate), 0.1% SDS). 2.2 65°Col|A] 20
24 23], 1813 washing solution T (0.1X SSC, 0.1% SDS)
2 65TlAM 2084 23] AF 53 th MembraneS 3 MM pa-
per $JolA A& L F garan wrap 2 E WA cassettel]
31 phosophoimager screen®| 2A17F =& A)ZTE Screend]
imageE phosphoimager (Packard Cyclone, OptiQuant)S ©]-8
3} scanningdti % 3}ATh Deprobings A3l &< 0.1%
SDSE membraneol] ¥ A0z A& uj7lx] £cir) 3

= MCF-7
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Fig. 1. Effects of genistein and daidzein on growth of MCE-7
and MDA-MB-231 cells. The cells were plated in 96-well culture
plate, and cultured in the presence of various concentrations of
genistein (A) or daidzein (B) for 72 h. Cell growth was estimated
by MTT assay. All data are derived from triplicate samples.
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MM paper] 4] membraneS A% ¥ F cassetteo] YL
deprobing JF-& &<15}51t} NormalizationS 1314 depro- 4 2t
. = . o"
bmg{t membrane®| housek_cepmg gene?] GAPDH cDNA probe 1 MEAE 0)X|= st
2 65Col| A hybridization3} 31t
MCF-73} MDA-MB-231 A9l genistein®} daidzeine &

(A MCF-7 MDA-MB-231

48

o N

Time 0] 3 6 12 24

GAPDH

@ MCF-7 MDA-MB-231

Time 0 3 6 12 24 48 0 3 6 12 24 48 (h)

o | G ED GG UNEN | | G0 GERGNANeE

Fig. 2. Effect of genistein and daidzein on TGF-f1 mRNA expression by treatment period. The cells were treated with 20 uM genistein
(A) or 40 pM daidzein (B) for up to 48 h and subjected to Northern blot analysis. GAPDH was used as a loading control.

Q MCF-7 MDA-MB-231

Genistein 0 25 5 10 20 0 25 5 10 20 (M)

" - 5 0 0

TGF-p1

GAPDH

©

MCF-7 MDA-MB-231

Daidzein

TGF-1

GAPDH

Fig. 3. Effect of genistein and daidzein on TGF-f1 mRNA expression by dose. The cells were treated with various concentrations of
genistein (A) or daidzein (B) for 12 h and subjected to Northern blot analysis. GAPDH was used as a loading control.
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EHE 397F 8§ F MIT assay .22 A|E 548 A
3193t} Genistein¥} daidzeing 2.5, 5, 10, 20, 40, 80, 160 pM<]
FER F NETO) 247 X3 AR, genistein®] daidzein
BT ko WE A oA a3 o 34 e S & &
24 21t}. Genistein& MCF-7 A|XEol| A2t Fo] Fxof w&
AE AEEe, 7 A8 gz bl 22 77, 80, 37, 30, 15,
14, 13%%.2.™, MDA-MB-231 A XM= ZHF 92, 128, 67,
66, 46, 38, 26%% EPHRATH (Fig. 1A). PHIZFAIZ daidzein
< AYPS g AE FEEL, MCRT AXANM 2+ &
o wa} 90, 65, 65, 68, 51, 42, 10%33 1L, MDA-MB-231 A%
A E 113, 110, 128, 109, 79, 61, 55%% RTh ¥ F&
@25~10 Myl = Az F ] Al dATFAY 2318 F
Ashs e Holet, ol ulF olaFeHEY ofgt ol
ez &%= vehlis Aot} (Fig 1B). ZL8]i ER* AlX
MCF-73 ER™ #|¥¢] MDA-MB-231& H|23}31& uf,
o]2ZeH-2 ER' AXe] ¥ Wk 44E JAAT]
202 W genistein® daidzein®] TE AEEZZ T8
A o2 A28 B3 ALEE AT

fr 4 2

2. TGF-p19| &&of n|X= &

MCF-73} MDA-MB-231 A% 242zt 30%, 66%2 A|lE
AEZ S Bol= 20 uM 2] genisteinS- 3, 6, 12, 24, 4321317k
=] A2st9e o, MCF-7 A %olA4E TGF-p12] ZdHo] 64]
A F7Vs7E 11 o] Fells Q388 1AES Bt v
™, MDA-MB-231 M XA AAH o2 F71gE yvehl
At} (Fig. 2A). MCE-7 M XA 51%, MDA-MB-231 |39
A 79%2] AE BEES JEPNE FE 40 pM & daidzein
< AFsdS 9, MCE-7 Al¥ol4¥ TGF-pl mRNAY 2
o] Azt gE&H oz T VM-S Bk aeEv
MDA-MB-231 A XEAE 12AklA Jd) HEE&S Ho|x
I o]Fole 238 4TS BT (Fig. 2B).

4% k9 UF olaFeHEe] TGF-1Y & 1A
e dolR A} 25,5, 10, 20 uM2] genisteinS- 124 7F
ot 328t e wf, MCE-7 AXslAE TGF-p1o) L go
¥ =4 adels AHglel v o&EHow A F7t
Holu, MDA-MB-231 A EAME 5 M 7HX]E Zh
AE B4 a7 Holx 10 pMBEEHE 2% 3718k
S EPIITH (Fig. 3A). 5, 10, 20, 40 pM 2 daidzeins 12
A7F Zot AstRe wl, F AZF7H] mRNA L W
3= ALl YT (Fig. 3B).

3. TGF-p =& 2| €& n|Xl=

N

c

.}

Job dlo X ot of
oy o ook

olaZelie AelsiA e HY MEoIA, TGRB +
gAle) wdo] As) Yenizl i nmA e wEse
H9IT}. ol TORB 5-8Alsl Wdel A2 U5l TGF-p

g 4o gAY ZAad SAIES] TGR-p 8412 )
£ RoAFE HOE MCF-7 AlEdAE A9 UehtA] &3
A9k, MDA-MB-231 M3 vlaz] oFst JH&S B
©} (Not shown data).

MCE-7 (ER") A X2, 2.5, 5, 10, 20 uMS] genisteinS 2}
&G e, genistein®] A2 & 44| ¢he dlxToAME TCF-B
RIZ} TGF-p RIIE] 2&o] Aol ehA] AN 2.5 uM
9] genisteing X351 & w TGF-p RIS Hd F=7t 52
A S48 Bk E3, 3413 28 3 $ol TGF-B RI
o] By Axrl FeAA St 24 GA g
levelZ FAHTHE 484120l Ho) 2@ AEE YERS
th W FxelA g2 A7k We) 2dge] Wil 2 TGF-

< 4 3
2 mm TGF-BRI 3
E —3 TGF-BRI f
x 3 1 o 6 12 24 48
o3 Time (h)
4
ot
6 27
|._.
k)
[
@ 1
7 ]
2
®
[53
x (-
0 25 5 10 20
Genistein (uM)
3 >
< = TGF-3RI
® =3 TGF-BRII 1
E o 0 3 6 12 24 48
f 2 Time (h)
©
oL
L
[}
|__
S
T 1A
3
2
®
Q
(4
O .
0 25 5 10 20

Genistein (uM)

Fig. 4. Effect of genistein on TGF- RI and RII mRNA expre-
ions in MCF-7 and MDA-MB-231 cells. (A) MCF-7 (ER™) cells
or (B) MDA-MB-231 (ER ") cells were treated with various doses
of genistein for 12 h subjected to Northern blot analysis. The inlet
figures show time course effect of genistein at 20 uM concentra-
tion. Relative levels of TGF-B RI and RII mRNA were quantified
by phosphoimager and normalized to the GAPDH mRNA.
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£ = TGF-BRIl 1
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0 40
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Fig. 3. Effect of daidzein on TGF-§ RI and RII mRNA expre-
ssions in MCF-7 and MDA-MB-231 cells. (A) MCF-7 (ER") cells
or (B) MDA-MB-231 (ER") cells were treated with various doses
of daidzein for 12 h subjected to Northern blot analysis. The inlet
figures show time course effect of daidzein at 40 uM concentra-
tion. Relative levels of TGF-§ RI and RII mRNA were quantified
by phosphoimager and normalized to the GAPDH mRNA.

B RIZHE €], TGF- Ril= At $% 9&EH o2 FHAE
o7 273 ASE B o AT} (Fig. 4A). F3, MDA-
MB-231 (ER) AlZA TGF-p RIL 5 yM7HA &= 9FzF 74
S Holu, 10 yMF-Ble & o FolelEth a3 A
Zrol) W2 TGF-p RI3}+ TGE-p RIS} H3h= Ao] & zjol&
Bol=] gFSkTh (Fig. 4B).

MCF-7 A|E9] 5, 10, 20, 40 pM2] daidzeinS FEHE
23}51S W, TGF-§ Ri¥} TGF-f ROIE A2 4|53 &g
e B3om, 10 uM A RE iR E 2E ATy 34
71ee BTk ARkl e Wshe A QIAAIRE, B8AIRA
of Hd Zd A= YeRNSIct (Fig. 5A). 183 MDA-
MB-231 AXAME 5 pM7EE Asot 21 S7Hee

i
L

OIN o2

Rol=d 48417t A Ho 2
Azt B wE Walr} :LDW

EE vehiAck stAIRE
aA FUT Fg 5B)-
2 k3

Mammary epithelial cellso) ¥ TGE-p= AEAZ A4 84
< 7HE cytokine©|th. ©o]u] thE AT A, 7 _
2 FZ ol8H3 U= tamoxifens: t’]i?_ W oE 7 o
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