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PR RPN AP E MR & ES AR L e

d

= (Parkin et d.,
2005) » & F iTE 1%5 FodF G et B ik B B R EFA T 0 A e ik R
AR E R A RES S AR R F] A Al AR o e aniR e (T P M AR
¢ o FIP Il R B AR RFAES 0 P AR ISR REDER P
R £ B3 (HGF) ~ #fiz 5 3 47 %]+ (scatter factor) > te2 38514+ 35 4437

S Rpime B AR VR A R AE RIS M T ¢ TR L B B2
Jo o b pES i e § #74 F]5 (Jang et al., 2005) 0 A fRR AT § B RAVR e s ¢ HGF
7x B gk e-Metd A A A g (Campetal, 1999) 0 @ fR ek Y c-Metind E &
& FHGFi g & & ﬁﬁ I RE S E AR AR E G A M (Maemura et dl.,

1998) » b4c¥E 2% ~ FHEL 2 F AP R B F B 2 BB i o 2

B

fof I R E S G
P BT oL FHGFG 3 4cchai g > @ 3 e (FHGFk R &2 & "6 = ] 2 4 hie i 3
B (Toi et al., 1998) - & 7w HGF/Metsit 4 i T b e 45 v B > g h4EianE & &
¢ FI SR RRE RGP o PRERT TS - BEE ko

HGF/Metsin & B S ¥ e ke (24 £ e e R L8 7 > # 7 % HGFE Met
% &1 MeterB=c H ~Cxp + Tyrl349 2 Tyrl356:0 - % ¢ AmRpc v » @ c-Met ! chgips i
RV MRS FSEGSH2IT oo L Bidims F 2 546108 0 §EPI3k - Ras
nucleotide exchanger ~ Grb-2 ~ Gab-1 (Abounader & Laterra, 2005) ~ Src (Schagper et a., 2000)
™ % She (Pelicci et al., 1995)% » m i 4 A F i L 8- Henslde T smn L F o ¢ 42
&V ERKL/2 ~ INK1/22 p38 (Yeo et al., 2004) » #km 35 5 4 M izl 4 L a4 %9 > 37
7 - iR fﬂﬁﬁf?]*v?%lg‘:#r T g+ A5l enk i (Giordano et al., 1997; Ponzetto
et a., 1996) - &|4rHGF# HRasiE i+ 14 i Rat e a3 4~ S 14 2 2 4 (Hartmann et al.,
1994; Ridley et a., 1995) > @ ¥ — B 8 BHGF# # w2 # $ ch & 2 5 B § PI3-kein 4 s
(van der Voort et a., 2000) > PI3-ksz LT i g drmie o prir g cnlmie F 28 € o0 2
A Yo FE A e A 4 A ek sk % & (lamelipodia) £ %o AT (membrane
ruffles) ehg & ek e i -+ 7 Gk e & 5 A5 A3 07 R 1) (microspikes) 2 Sik
iz &_(filopodia) s 3¢ & (Wanetal.,, 1993) » 8 & w7 L5 ¥ ¥ £ e L E T H &
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E RF R IR e LA FIER pfuR P TR E d o B P 1 R R A
@%m%ﬁﬁbﬁﬁﬁﬁ’Bﬁ?%%ﬁfﬁﬂ@u%%ﬁ%%ﬁﬁﬁb,gﬁ&ﬁ%ﬁ
?%%Jﬁﬁ%(&HH&J%&’E&—ﬁ&&ﬁ@i?%ﬂ&@%%ﬁﬁﬁ*’ﬁjv
B TP RBES G R L B R M AASER Y ¥ L s R kLA
e 2ok % ¢ R g iEag AT 4 5 5 pk A5 47 (flavonols)~ 5 = Ak 43 (flavanones) »
¥ %=p (flavanols) 2 B § fr (isoflavones) % > 37 5 e % & 7 o 8 % ﬁﬁa;rsg»ﬁ ]
g im¥e iz )° chi; 4 (Bigelow & Cardelli, 2006; Leeet al., 2006) - &4 %7 5 & m F ¥ % & 4
MEF M B RRAPEOEE S B3 ¥ F 5 gk % %2 g7 (Dunnick & Hailey,
1992) » h s ermm g b4 R T EE T bR S Ac gl % (Birt et al., 1997)
2 tmre i 4 (Lepley & Pelling, 1997) > ¢t ¢b 5 % 2 B8 7 i J i R lw e k-
(Plaumann et al., 1996) » I P& &8 5 R8¢ & B X Frd g hme chik o842 (Czyz et dl.,

2005) -

R B

Po ke P B A bRy L L IEr b o UR R g B4
Mo PR B RS AL Fpt o AFTE P A PUE 0 E 7 e SR
A g ¥ i AdrHHGFF Ef pime B R hi 4 > B & F WM F ¥ % (apigenin ;
4' 5,7-trinydroxyflavone) eiscd &5k > > o H s R Ry Bor £ G OAE L anduR S
Rm A e B FHGRE el dmfe B fe (8% QIR AR T > Flt iy ¢ APk

T ¢ 4L % p (kaempferol) ~ 464 % (naringenin) -

b (genistein) 2 ¥ % (apigenin) % 7 e i g ik 0 R L P %

BEAF PP &K OHN T HHGFE E 5% w2 tAMDA-MB-231iz o |+ 4 £ en@ &8 -
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1~ &3z % (celculture)
A KE 5 bn e k- MDA-MB-231 (from The NHRI Cell Bank) » 32 % *t z 7 10% fetal bovine
serum (FBS : Gibco BRL) -~ 1% nonessentiad amino acid (NEAA : Gibco) ~ 1%
Penicillin-Streptomycin (PS : Gibco) 7Dulbecco’s Modified eagle medium (DMEM :
Gibco) - 32 % §a3k ¥5% CO2 > 37CI Bk E > i & A 4 & 2x10°~1x10°» & & {
HrE L 2~3=x o
A gEeRd A dePz (Human umbilical vein endothelia cells ; HUVEC) » 3 % *t 3 7 10%
fetal bovine serum (FBS : Gibco BRL) ~10 mM HEPES- 12 units/ml heparin~ 1% nonessential
amino acid (NEAA : Gibco) ~ 1% Penicillin-Streptomycin (PS : Gibco) 4 2 100 pg/mlp & ‘m
Pz 4% S A erMedium 199 (Gibeo) » 32 & fa3%k T5% CO2 I7TCIEE R B > we B R BF A

2x10°~1x10°% » & 3% { #12 % A 2~3= o

2~ i E At (MTT assay)

P * 75 e g 5o LBJ]U?*" dehydrogenase 2% * > #3-[ 4, 5-Dimethylthiazol-2-yl ]-2 ,

5-diphenyl-tetrazolium bromide ) [ MTT ] it #h8 /= % ¢ ehformazan crystal » & &t &
570nm  #rkexck o R B it ant F kA frme g s R W o Mlmre s £ (5 0 1Y
trypsin-EDTA #-m®% d 33 & x =7 » % PBS #ikis » U H A ¥ we kAR KD
5x10%cell /ml » & B~ A1ml chime % A w3 £ 24-wel Gt % ¥ o Famie phiE > {
ATz A A 0 A r AOUM P& FE R e i Pb 0 AST 12 ) PRS0 { e EATePR &
& 0 e PFE4e ~ 100 ul MTT (Smg/ml)» & 4 ) B » “éf—i A & 1ml 7 DMSO

#-4 ¢ enformazan 2 & i3 f# 0 3N 570 nm T p] @2 5k (8 (O.D.syo) ©

3~ P iz~ (invasion) ¥ mre ## (migration) 4 45
F1* 48 well Boyden chambersns 45 = % » #-E 3 8-umit j chcellulose nitrated filters
coating} 40pg/cm?sMatrigel & 10pg/cm?enlaminin-1- #laminar flow® b §23~5-] p¥ -

lower chamber® 12 2 7 HGFeHDMEM 1% 5 $24] %e > @ F 5 2 B 240 ng/ml 50HGF (% 5 4%



L F S > #amre 32 % > 100 mm-dish 24-) pF 0 fmre B R 2 4F & 2x10°/ml > £ 2 serum-free
IDMEM starvation 24/ B > #0212 0.05% trypsin-EDTA #= = » 12 serum-freesn
DMEM®# # m % % & T 5x10°/ml » ¥ 4c » % |k & shapigenin » *tupper chamber # ;i »
SOulenim e i > Fimie B 120 P 1S > BT > 10 0 iR E 2 me 104 48 0 b 554 48
2 18> uGiemsa(1:20) % ¢ L] pF o bt A LA Al TR AT R e o
2 200X g ek A T & BwellsE S E 5B 8 o X B ABwel s B e fiez. St e

#F A $7 87 e 2~ & 4548 i 0 e cellulose nitrated filters + % coating Matrigel °

N 1&] £ ¥ 5% (Wound Healing Assay )

i 32 % 15 > trypsin-EDTAMR-m e d 12 % 477 » v @ B B L 2x10°/mlss & 4t
6-well plates > F % B & 3£ 94 » & F » 2saeum-freesnDMEM starvation 24 p& >
#F r1200-ul pipette tip## *2% dnfe A 4 JEIR G e chEw P 0 U PBS3 *2% * *2% ek
%o fde 7 4e & fE 0K B chapigeningt 2 40ng/ml erHGFenf ™ 1T % 122 24/ pF > &
100X &g s & = = Bwell 518 E 5B =8 » 27 5432 " 2 pE (0] BF)enfiim ot 4
PR w3 AT e B o

fmre - 3K R 3E5% (cell-matrix adhesion assay )

B £ % i¥96-multiwell high binding tissue culture plates» #-# & well » %] 2 100ul £740pug/ml
shMatrigel #2 type | collagen' % 2%¢<ihgelatin coating - »* % 8 & #laminar flow*® kb iz
overnight » 12 PBS;* ;% 3=t £ 12 3% heat-inactivated BSA blocking 1-]: ¥ » 2 PBSi* £3=% %
* > #-imee 12 % 0100 mm-dish 24/ pF > fmre @ R dF A 2x10°%ml > £ 2 serum-freesh
DMEM starvation 24-] pF » #-‘m*2 12 0.05%¢trypsin-EDTA$ T > 12 serum-freeshDMEM
A e 2 R T 4Ax10°/mls 1 7 ek B chapigenedE g l) pE PHH fede & 7 e 40ng/ml
HGFe R ™ > = Bwelliz ~ 100plnim?e & - 304 4518 L PBSHF e i & Bk ¥t enim
7z 5> 121 3.7% para-formadehyde® 104 45 > £ 11 0.1% crystal violet% ¢ 304 4& > 1“1 PBS
%3k » 12 10% acetic acid#é-crystal violet; 1 > *+0O.D.sgspm ™ Bl £ ¥ & B A T o E e

R o



6~ .

P2 g S tEip] 2 (cdl scattering)

B-imie 3 A& (8 0 1trypsSin-EDTA#-fm P2 d 32 % x 77 » PBSi* & {5 » 12 1000rpmag < 54
&0 BT e 0 et & AR A e ok A T 2x10°/ml > #-kwve 32 & >+ 60 mm-dish 24-] pF
£ rzserum-freesiDMEM starvation 24| p# » 1240 pMrapigenesf £ AJLL | pF » e 1
40ng/ml s7HGFi® * 12-] pris > 1% (5] 2 ;5 B s R BL R fmPe 8 e [ crdbig )1 2 o %

Bl % 4cehiia) o

DAPI ‘w®e % k4 4
FI* DAPI2DNA&E S » L mie p 4 & Fen® it » i * >tapoptosisii % 2. L% o

B-lmre 12 & {8 0 trypsin-EDTA#-fmP2 d 22 & x 3= > PBS* 218 » 121000 rpméf.~ 54
4 B e 0 de 3t & AR B e kR 3 2x10°/ml > #-ke 7z 32 % 60 mm-dish 24-] pF
£ 2 serum-freesnDMEM starvation 24-| p# > 1240 uMehapigeneig £ 21 ] pF o Fef
40ng/ml ehHGF iF * 12] B {8 > Gi 238 & A& > UPBSHA3E 0 4o » B LR (7%
formaldehyde) - *t %/ F ¥ 2154 45 > £ 4 » Fr#E e B DAPIZ # 1 ml (5uM in PBS) >
IR Wk F 20-304 48 0 4% ) 5N AT 22 100~2001 T 2k 4 BB AR k LR o vg 4 eh
g

fnve fLFT oS (Cell-matrix adhesion)

B 4 %W ¥96-multiwell high binding tissue culture plates » #-# i well » %] 12 100 ¢ | 57
40 1 g/ml enMatrigel 22 type | collagenr 2 2%:ingelatin coating® >+ % ;8 * #Alaminar flow ®

k. §zovernight » 12 PBS;* ;%£3=t £ 12 3% heat-inactivated BSA blocking 1/ i » 12 PBSi* ;£3
% > #-ime 12 %2100 mm-dish 24/ B 5 fmre % R dF & 2x10°/ml > £ 12 serum-freesh
DMEM starvation 24-- p¥ > r2 % | jk K chapigeninif & a2 1| p% - 44 12 40 ng/ml HHGF
2 fibroblast-conditioned medium it * 3] ¥ » &% 12 0.05%0trypsin-EDTA 4=+ » 12
serum-freestDMEM 24 % ‘m¥e % & I 4x10°/ml » ¥ >+ & Bwell® 1~ 100 ¢ e e 5% > 40
b b {8 1L PBS e b A Rl enim e > 11 3.7 % para-formadehyde® # 104 48 © £ 12 0.1%
crystal violetz ¢ 304 48 > ™ PBS/* £3=t > 1210% acetic acid#-crystal violet;z 11 > %

O.D.sgsim T Rl 7%k B g«;‘ T fm e vR “,Tm' DLV



9- & ¥ k24 (F-actinand integrin f4)
a ~ F-actin immunofluorescence microscopy
#-lwie 2 & {8 > rrypsin-EDTA#-imPe d 32 % x 377 » PBS/* %15 » 121000 rpma
S BA 4 B e o A 3s & R A e kB 3 2x10°Iml > #-km o2 33 % 60 mm-dish
24-| g > £ r1serum-freesnDMEM starvation 24/ B > 1240 uMhapigenesg £ a2 1
| a‘:‘é 2 40ng/ml snHGF i® # 12/] pF {8 » "f—i B A& & MPBSHiE3= 0 4~ H
%% (3.7% formaldehyde) - *t % T #2104 48 > #& ¥ 120.1% TritonX-100~ 14
4 > 113% heat-inactivated BSA *+37°C * blocking 154 45 » £ 2 TRITC-phaloidin
(500ng/ml) 4 ¢ 1-]- = » 2 PBSi* £3=x {6 » 12 Fluorescence Microscopyj. 5 % § 2t

g i o

B. integrin 4 indirect immunofluorescence microscopy
B £ % i¥6-well high binding tissue culture plates » % i well 4 %] 12 Iml 5710ug/mlH
laminin-1 coating® ** % & & #laminar flow*® L gzovernight > 2 PBSi* 3=t £ 172 %
heat-inactivated BSA blocking 1-] ¥ » 12 PBSi# i£3=t # * » #-iw %z 35 % 100 mm-dish
240 P > e @ R B 2x10°/ml > £ 2 serum-freesiDMEM starvation 24| ¥ > #-
so 72 12 0.05% strypsin-EDTA #= & > 12 serum-free snDMEM # % ‘wm P2 % B I
1X10°/ml » 12 7 Fe ik B chapigeneE 4 AJE 1| pF Fef ite 2 7 e 40ng/mlHHGF
FR T o EE Bwelii r 2mlenim e % o 454 48 f—i BEAL N PBSjji#%3=x » 4¢
» F 2k (3.7% formaldehyde) » *+ % J§ T H 104 4% > 4% ¥ 1 0.1% TritonX-100~ J&
14 45 > 1 3% heat-inactivated BSA *+37°C T blocking 154 48 {5 » 4 %21 pg/ml
integrin B4 sprimary antibodies® &304 45 > 14 2 % heat-inactivated BSA# ;23 » {
& w21 ug/ml shfluorescein-tagged secondary antibody (FITC-tagged for c-Met,

PE-tagged for integrinp4) it * 304 45 > 2 PBS#* %£3=t 1 » 14 Fluorescence Microscopy

BLE o

10~ & = g- % ;% (Western blotting)
B-imre 12 & {8 > trypSin-EDTA#-w%e d 12 % x 37 > PBS/* {8 » 121000 rpmég.< 5

8



A BOTER R o Auit R RS g ok A 3 2x10°ml > i 12 % ++60 mm-dish 24
| pF > E 2 serum-freesniDMEM starvation 24-) pF 5 123 5 91 2 chapigeneik B TR L a2
1] pF o> #«%ﬁ 1240ng/ml enHGF i® # J}ﬁ e {6 0 40 ~ RIPA buffer(150mM NaCl, 1%
NP-40, 0.5% Deoxycholic acid, 0.1% SDS, 50mM Tris-base, pH7.5) » » 7z 1mM sodium
orthovanadate, 100ug PMSF, 170pg/ml leupeptin) > >+ ik + & F 304 450 %4°C ™ 12100009
o104 48 > B~ F R p 2 g B9 0 BT E 182 v B50pg 0 4 » £ hSample
Buffer2ml 05M TrisHClI pH6.8, 1.6ml Glycerol, 3.2ml 10% SDS, 0.8ml
2-B-mercaptoethanol, 0.4ml 0.5% bromophenol blue), ™ 95°C 4e #5448 » W ig T » k7

A e g 8 44-Sample apin downis £ loading: & well® > & 70K > T A
11130 ga Lk 0 FRIA S R IS4 F 87 - eni i 1 Nitrocellular paper t > 125%
S Pn 2 4wt 08 T ik (T blocking 10)- FF 0 12 washing buffer(PBS with 0.5% tween-20) i+ i«
3=t » #NC paper 2 >4 Crkfa @ 22 - 44l £ Bovernight - 12 washing bufferi ;£3=x »
£ 2 Horseradish peroxidase conjugated:- &4k & 1/ BF » r2washing bufferi* %

= 0 B 18 4 » Western Blot Chemiluminescence Reagent Plusk i la 4sfs » 124 K ¥ k

e i B s 17 R (LAS-1000 plus system)gL s 1 2 & o

11 ~ MMP-2, 9% 4 4 47 ( gelatin zymography )
Rlme AT R L e A A Y 24 ) LS L HATH 1 & AT 4o~ 40 ng/ml

FTHGF 5% 24 ] p » o3 % Ak 2 1500 rpm gt 5 A 48 B~ ¥ e 2 5 s B304
R E A 01%0eatin-8% SDS-PAGE & A" 7 ¢ » ¥ 7 3 R A ERDT AN
12100V eng BRAE TR A A H B R R A 31 0 11 washing buffer(2.5% Triton X-100in
ddH,0) .3 8 ™ 7% 30 4 48521 » HE {4 4r » reaction buffer(reaction buffer : 10mM CaCl.,
0.01% NaN3, 40mM TrissHCI pH8.0)** 37 Cl=g 447 F & 12~16 /] FF » & i = {8 14
Coomassieblue 4 ¢ ;e 4 ¢ 30 4 48 > £ 11124 ;%1% 4 (20% methanol, 10% acetic acid) >

BLEE% -

12 ~ u-PAE 1+ 4 45 (casein zymography )
Welmre pp AN B st G e & A 240 PR s > [ HATE G & A& X 4 ~ 40 ng/ml

9



PHGFE* 24- & » P33 & 2k 11500 rpmait. < 54 48 > Pt i 258 chp #3232 &
A~ 7 3 2% casein® 20pg/ml plasminogen:78% SDS-PAGER A %} & ¢ » ¥ 3t 7 5 T4
FHER T AR Y > 100V R T R AN B AT AL H1 > washing buffer
BE T FR304 4825 0 RE (S 4 » reaction bufferst37°C iR ¢ F 12~16/) BF 0 £

B ie nCoomassiebluez ¢ 74 4 30448 0 £ 11i94F RS BLBRESX o

13 ~ A% &% 3% 4 3E % (Lung colonization assay in nude mice)

14 ~ ‘m%k*r

Bz 3 & {8 > trypsinc-EDTA#-imPe d 32 % 477 » PBS/* 15 » 121000 rpmag<5
Mg BT me o deis & A B B ek B T 2x10°/ml > #-fm e 12 % 100 mm-dish 24
| F s £ 12 serum-freesDMEM starvation 24 o 70 f Bk 97 F e NI L RgR 2 |
PF oo trypsinF-EDTA#-5m %2 o 32 % m 37 > PBSi* %75 » 121000 rpmag. 54 4 » B
MUK dn e > 3 A vk B 3 1x10%100 pl > A ] A4e » 2 7 4040 ng/ml HGF™ > #-im %z
M RGBS SN 8 2 iE K e R R Y (100 pl/nude mice ) 0 3L SR e w iE {8 K-

R AR [ R E R E R T e PR A e

B "'Kﬁg 4 m: /Q, °

B

4

* 2 g2 4 11 (Pathological histology-Histochemistry and H&E stain)

AR ICO% #7180 Pro A2 - et o B T10%46 8 Y Bl L R
sk B8 24T A% IxXPBSHAC iR e 304 4B 0 AR 15 e F IR T 5 50% EtOH
W RE300 4 - o FEBR 2WORE > BE BT F IR Y 121100%:xyleneiz ¢ 30
S Lo T xylene : paraffini 10 1e0i3 i @ 2t60Cikie 454 & 0 | %
B otparaffin 204 4= 5 0 B SRR AT BT > FRUMLFRATT o Pk
FRA ¥ ¢ ik o (Hematoxylin & Eosin) % ¢ » A 47 L% v A0 30 S8 4 chfe & o
Rod o BrdeT DRGS0 I ERA S AR 1T 2~154 48 0 1okiRe 0 | 10.5%I R A
W4 d R HLI~5F 0 i & k¢ (1000 mlerkig ~ & ok 2iF )0 2tinok d Fik 1 15
A 4B o 110.5%ik fm f it 24 48 0 A %] 1180% ~ 90% ~ 95YbiFpHE Rk o kB A ~ B
FPE 2 ¥ (L1130 2T F A4 (41D ¥ ~() o ¥ ()

PN IR ERZBP & 1;911%@4 g
10



15~ %3t 4 47 (Statigtical analysis)
P okiEAEF Y & H2~3=x12 F > mean * standard deviation » 7 F #edp )L T e st e
f2 Sigmaplot (Jandel Scientific Software - USA ) - # * one-way anaysis of variance

(oneway ANOVA ) #3445 » * P<0.05**P<001> %7 F XL B o

L -"\:' = F‘}fxﬁ

BRSNS S48 flavonoids (hE & R E, & F # T @ W apigenin #r 4] HGF
# % MDA-MB-231 cell invasion and migration i® * # 3 (Fig.2-Fig.10) » ¥ ¢} % 3R
apigenin ¥t HGF 3% 2 fi sc % § #r4]2 17 % (Fig.9).2% ¥ er% § &7 » % MDA-MB-231
% ] HGF ehil e ¢ 514K se fppim e enizje b2 K > ¢ JeR{ 4o ime 58 ~ F 40~
#2 ZaviEpeaitd > B4 gt L4 A HGF &4 {1 Met cnpipe it 15 51427 2%
ERK ~ INK 2 Akt & i (Fig.11-12) » %@ 7 ¥ % i £ B Hendrd] AKt opipe i
(Fig.13) > 4+ #H 37 5 % & PI3-K endr 14 wortmannin #87 5o > B4 integrin 38 fr 4
Z 3 Frq4] HGF F E iz r @ e iv * (Figl8-22) » b4 54 T F ¥ 3 &
wortmannin $REE 77 » it 39§ pendrdl F R e Ak B Y G0 RS 24 iFr (Fig.23) 0 i
HGF i # 5 i3 45 enie ¥

s 2
=
dnPe B3 e R NG R B P - avE R B4 integrin 0 Rp X F R IE L Fpwr BN L m

¥ % & wortmannin 38 § Acens i HGF G2 3 &

v R ek A T o

Tmre iz e (T AR E BT Mt s 1P F 2 F LR
PR EL 0 ¢ e imre B ETHE A SRR (S 0 § BT gA K TS e e iGE e
34 BRER@ESFEARGI AT F I Fd RATARELEB BT T B
AT BFLIELFAS SRR AN > 2 ERme o R iR B
R LRk ALt A B ] A - e n R P ehd A T
FEUAME TEgIe FAL BT a FEAS SRS Bt
£ 3R enfles § 372 BAEEH Rt £ aip- @R hiTr X375 e vl
WLy ¢34 £ RS 6l4cHGF > @ HGFAE 7+ £ § 3 4 MMPs&2 UPA £ 3L 2 4
RLERR 4 i@ B 4ol o e 120 cniF* (Rosenthal et dl., 1998) 5 3F 4 fme b A f2 A
freng-i ps R INFBt 4y (Bond etal., 2001) » & 4 #% 51 ufy fm % DU-145¢

NF-kB 7% it < % @ PI3-kiE - Aktepi 4 g2 (Fan et d., 2005) > &A@ &3 &
11



MDA-MB-231!wm % ¢ » HGF# 123 S AKt=E v > A 2 H @ f7 3 endf 2 frka ot o
Aktiris iv 1 F REEIkBasmific i 12 2 518 IkBasnd-v H ' f2 0 I PES & 2 3 4
NFkBeiDNA % & #12 (Zeng et d., 2002) > y* I % kg1 7 I 3] & eniw®z ¥ HGFS
ENFBerg 4183 £ Beho i34 FRIcumed L@ EnFRpE,, add -
¥ e OIERK fi*u{ - MDA-MB-231m%e ¢ » » 2F4% % 7 — 2t Akt NFeB R e
BaElti s 3> Ra TRHGFT 7 & s e oh L F end R Z 4 R @ apigenin
£ 3 #r4IMDA-MB-231w %z p 2 EMMP-9& uPA 51 (Fig. 17B) > A7 2
Bov fEEMeniT R 4 2R IR 7 apigenin Ak Bl et IR A 4 tEBR P Prdlimie E e 4
£ e 4 (Fig. 22)
MDA-MB-231m % % & 7z 7 integrin B1 ~ B3 ~ 42 2 B5 (Trusolino et dl.,
2000) > Flpt AL R HGFEE ¥ flgcimre s i 3 & f8 7 chimbe b LH > &
%7 HGF'z 7+ YAHE e de e 22 laminin-1ene st T ok (Fig. 23) 0 HATH B oen
= B i E Matrigel ~ fibronectinr4 2 vitronectinle t:~ 3 #aghiT* (Fig.21)> @
apigeningt i j A F R s (T % & 3R Frildoradk o m HGRs 57 NP PHE
integrinsie m Wi fm oz 87 & 48 e b LB chwso g TR > X @ gpigenin i d
PI3-K/AKt gt i& #r 4 |HGF ¥4 integrine {4 % iMMDA-MB-231m %2 ¥ % 2

-~

FEpE e 4 > B EHE B dintegrinss Btk oo B FE- HAEF o

12



Flavanone Isoflavone
OH
OH 0
OH 0 ‘ |

(Naringenin) (Genistein)

Flavone Flavonol

(Apigenin) (Kaempferol)

Fig. 1 The chemical structures of flavonoids. Flavanones. naringenin; Flavone: apigenin;

Isoflavone: genistein; Flavonol: kaempferol.

13



MTT

120

(40uM, 12h)
~~ 100 + N T T T -
S s L 2
©
S w0
>
-

U) 60 -
)
o))
S
]
C 40
)
o
S
)
O 20 -
O I 1 1 T T I 1 1 T
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Fig. 2. Effect of flavonoids on viability of MDA-MB-231 cells. Cells were treated with 40
uM of indicated flavonoids for 12 h. Viability of MDA-MB-231 cells was measured
by MTT assays as described in Materials and Methods. The results were presented as
means = SD of three independent experiments.
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Fig. 3. Inhibition of HGF/SF-induced cell invasion by dietary flavonoids. Inhibitory effect
of dietary flavonoids on invasiveness of MDA-MB-231 cells. The invasion assay was
performed using the Boyden Chamber assay coated with 40 pg/cm® Matrigel, which

mimic basement composition and then incubation with 40uM of various of flavonoids
for 12 h, and with or without 40ng HGF/SF as a chemoattractive agent in the lower
chamber. The lower surfaces of the membranes from the transwell units were fixed with
100% methanol and stained with Giemsa solution. Cells that had migrated to the lower
surface of the membranes were counted in triplicate wells and in three identical

experiments under alight microscope.
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Fig. 4. Effect of flavonoids on viability of MDA-MB-231 cells. Cells were treated with 40
uM of flavonoids including naringenin, apigenin, genistein, and kaempferol for 12 h.
Viability of MDA-MB-231 cells was measured by MTT assays as described in
Materials and Methods. The results were presented as means = SD of three
independent experiments.
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Fig. 5. Inhibition of HGF/SF-induced cell migration by dietary flavonoids. Inhibitory

effect of dietary flavonoids on invasiveness of MDA-MB-231 cells. Cells (5x10°/ml)
were seeded onto transwell plates and then incubation with 40uM of various of
flavonoids for 12 h, and with or without 40ng HGF/SF as a chemoattractive agent in
the lower chamber. The lower surfaces of the membranes from the chamber well
units were fixed with 100% methanol and stained with Giemsa solution. Cells that
had migrated to the lower surface of the membranes were counted in triplicate wells
and in three identical experiments under alight microscope.
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Fig. 6. Inhibition of HGF/SF-induced cell invasion by dietary flavonoids. Inhibitory effect of
dietary flavonoids on invasiveness of MDA-MB-231 cells. The invasion assay was
performed using the Boyden Chamber assay coated with 40 pg/cm?® Matrigel, which
mimic basement composition and then incubation with 40uM of various of flavonoids for
12 h, and with or without 40ng HGF/SF as a chemoattractive agent in the lower chamber.
The lower surfaces of the membranes from the transwell units were fixed with 100%
methanol and stained with Giemsa solution. Cells that had migrated to the lower surface
of the membranes were counted in triplicate wells and in three identical experiments
under alight microscope.
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Figure 7. Apigenin inhibition of HGF/SF stimulates cell migration. The migration assay
was performed using the Boyden Chamber assay, and HGF/SF(40ng/ml) as a
chemoattractive agent in the lower chamber. Cells (5x10°/ml) were seeded onto
transwell plates and then incubation with or without various concentration of
apigenin for 12h. The lower surfaces of the membranes from the transwell units
were fixed with 100% methanol and stained with Giemsa solution. (A),
Photographs of MDA-MB-231 cells after invasion.(B), Cells that had invacted to
the lower surface of the membranes were counted in triplicate wells and in three
identical experiments under alight microscope.
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Fig. 8. Apigenin inhibits MDA-MB-231 cell in vitro wound healing migration. (A), cells
were grown until subconfluent, serum-starved for 24h, wounded linearly with a
pipette tip, and then grown in the serum-starved medium, without further treatment
or with HGF/SF 40 ng aone, or HGF/SF combination with indicated concentrations
of apigenin. Microphotographs of a similar randomly chosen field for each one of the
wounded monolayers were taken when the wound was created (Oh) as well as 12 and
24h after wounding the cells. (B), histogram representing the number of cells
migrated into the wound was counted after wounding. The quantified result of the
experiment were performed on 5 distinct fields along the wound at t = 12, and 24h.
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Fig. 9. Effect of apigenin on HGF/SF-induced of MDA-MB-231 cells scattering. For the
scattering assay, MDA-MB-231 cells were seeded in 6-well plates at 500,000 cells/well in
triplicate. After 24 h, and then grown in the serum-starved medium for another 24 h,
without further treatment or with HGF/SF 40 ng/ml aone, or HGF/SF combination with
40 uM apigenin were incubated for 12 h. Representative micrographs of the variously
treated MDA-MB-231 cells preparations are shown. The nuclei were stained with DAPI,

which displayed blue fluorescence. The F-actin was stained with TRITC-conjugated
phalloidin, with displayed red fluorescence.
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Figure 10. Apigenin inhibition of HGF/SF stimulates cell invasion. The invasion assay was
performed using the Boyden Chamber assay coated with Matrigel, which mimics
basement composition, and HGF/SF(40ng/ml) as a chemoattractive agent in the
lower chamber. Cells (5x10°/ml) were seeded onto transwell plates and then
incubation with or without various concentration of apigenin for 12h. The lower
surfaces of the membranes from the transwell units were fixed with 100% methanol
and stained with Giemsa solution. (A), Photographs of MDA-MB-231 cells after
invasion.(B), Cells that had invacted to the lower surface of the membranes were
counted in triplicate wells and in three identica experiments under a light
microscope.
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Fig. 11. Effect of apigenin on HGF-stimulated phosphorylation of Met, MAPK s and Akt. (A)
Serum-starved MDA-MB-231 cells were stimulated with 40 ng/ml of HGF for the
indicated time. The serum-starved cells were pretreated with the indicated
concentration of apigenin for 2 h, and then stimulated with 40 ng/ml for 15 min. The
cell lysates were subjected to Western blot analysis and probed with the phospho-Met
and Met antibodies. (B) Serum-starved MDA-MB-231 cells were stimulated with 40
ng/ml of HGF for the indicated time. The cell lysates were subjected to Western blot
analysis and probed with the indicated antibodies.
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Fig. 12. The effect of HGF stimulated the activation of MAPK and Akt pathways. The
serum-starved MDA-MB-231 cells were stimulated with 40 ng/mL of HGF for the
indicated time. The cell lysates were subjected to Western blot analysis using either
specific antibodies against the active phosphorylated forms of ERK, JINK/SAPK, p38
and Akt, or anti-ERK, JNK/SAPK, p38 and Akt antibodies, which react with both
active and inactive forms and actin used for equal loading.
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Fig 13. The effect of Apigenin in HGF/SF stimulated the activation of MAPK and
PI3K/AKT pathway. (A) The serum-starved MDA-MB 231 cells were pretreated with
the indicated concentration of apigenin (B) and specific MEK inhibitor PD98059
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(50uM), INK/SAPK inhibitor SP600125 (40uM), p38 inhibitor SB203580 (20uM) and
Akt inhibitor wortmanin (2uM) for 1h, and then incubated in the absence or presence of
40ng/mL HGF for an additional 15 minutes. The cell lysates were subjected to Western
blot analysis using either phosphospecific antibodies against phospho-ERK,
INK/SAPK, p38, and AKT, which react with active forms, and anti-ERK, INK/SAPK,
p38, and AKT antibodies, that recognized corresponding total non-phosphorylated
enzymes were used as the loading control. The experiment was repeated three times
with similar results.
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Figure 14. Effect of apigenin and PI3K inhibitors on HGF/SF stimulates cell invasion. The
invasion assay was performed using the Boyden Chamber assay coated with
40ug/cm? Matrigel, which mimics basement composition, and 40 ng HGF/SF as a
chemoattractive agent in the lower chamber. MDA-MB-231 cells (5x10°/ml) were
seeded onto transwell plates and then incubation with 40uM apigenin and 2uM
wortmannin aone or combination for 12h. The lower surfaces of the membranes
from the transwell units were fixed with 100% methanol and stained with Giemsa
solution. (A), Photographs of MDA-MB-231 cells after invasion. (B), Cells that had
invacted to the lower surface of the membranes were counted in triplicate wells and
in three identical experiments under a light microscope, and the bars represent
meanzS.D.* p<0.01, compared with the group treated with HGF aone.
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Fig. 15. The effect of HGF in the NFkB pathways. The serum-starved MDA-MB-231 cells
were stimulated with 40 ng/mL of HGF for the indicated time. (A) The cell lysates
were subjected to Western blot analysis using either specific antibodies against the
active phosphorylated forms of c-jun, or anti-c-jun antibodies, which react with both
active and inactive forms and actin used for equal loading. (B) NF-kB activity using
biotin-labeled oligonucleotides containing an NFxB consensus site. The labeled
DNA-protein complex was analyzed by ELISA-based DNA binding assays and
detected by chemiluminescence.
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Fig. 16. Effects of HGF/SF on MMP-1, -2, -9, TIMP1 and TIMP2 and uPA expression in
MDA-MB-231 cells. (A) Western blot of total extracts of MDA-MB-231 probed with antibodies to
MMP-9 and MMP-2. (B) Zymograms of supernatants from MDA-MB-231 cells either unstimulated
(Unst.) or treated with HGF/SF 40ng/ml for 24 h. Conditioned media were normalized to cell number
prior to loading on a 8% SDS-polyacrylamide gel co-polymerized with 0.1% gelatin. Following
electrophoresis, gelatin zymography was performed. uPA is detected in plasminogen-casein gels as a
single band of ~55 kDa. Pro-MMP-9 is detected in gelatin gels as a single band of ~92 kDa.

Pro-MMP-2 is detected in gelatin gels as a single band of ~82 kDa.
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Fig. 17. Apigenin inhibit of MDA-MB-231 breast tumor cell adhesion to multiwell plates

coated with matrigel, collagen | and gelatin. The serum-starved MDA-MB-231 cells
were pretreated with the indicated concentration of apigenin for 1h, and then incubated
in the absence or presence of 40 ng/ml HGF for an additional 2 h. The cells
resuspension and plating onto 40 pg/ml of matrigel and collagen I or 2% gelatin-coated
96-well plates at a concentration of 2x10° cellsml. Histograms represent
MDA-MB-231 cells attached 40 min, after the monolayers were fixed with 3.7%
formaldehyde and washed extensively with PBS to remove floating tumor cells and
attached tumor cells were stained with crystal violet. Ordinate represents absorbance
reading of crystal violet released from adhering cells. Absorbance values of 595 were
determined to directly correlate with the number of cells adhering to the multiwell
plates. Error bars represent the standard deviation about the mean of three experimental
values.
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Fig. 18. Apigenin suppress PI3-K activity to prevent HGF -mediated B4 integrin clustering.
MDA-MB-231 cells were seeded laminin-1-coated 24-well plates, without further
treatment or with HGF 40 ng/ml alone, or pretreated with with 40 uM apigenin or 2 uM
Wortmannin for 2 h then concomitant treatment with HGF for 30 min. Representative
micrographs of the variously treated MDA-MB-231 cells preparations are shown. The
B4 integrin displayed green fluorescence. The nuclei were stained with DAPI, which
displayed blue fluorescence. The F-actin was stained with TRITC-conjugated
phaloidin, with displayed red fluorescence. Arrowheads indicate integrin clusters
(green) and actin rich area (red). Scale bar = 5 um.
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Fig. 19. Apigenin suppress PI3-K activity to prevent HGF -mediated p4 integrin clustering
which reduced cell-matrix adhesion. Cell-matrix adhesion was quantified using
ELISA plate reader. The pretreated cells were plate onto laminin-1-coated 96-well
plates. Histograms represent attached tumor cells were stained with crystal violet.
Ordinate represents absorbance reading of crystal violet released from adhering cells.
Absorbance values of 570 were determined to directly correlate with the number of
cells adhering to the multiwell plates. Data are mean + SD. #P < 0.05; ##P < 0.001 vs.
untreated cells, **P < 0.001 vs. cells treated with HGF alone.
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Fig. 20. Apigenin suppress PI3-K activity to prevent HGF -mediated 4 integrin clustering
which reduced cell invasion. Boyden Chamber assay coated with 10ug/ml laminin-1,
and 40 ng HGF as a chemoattractive agent. MDA-MB-231 cells were pretreated with
indicated agents for 2 h. The lower surfaces of the membranes were counted in
triplicate wells and in three indentical experiments. The bars represent mean + S.D.
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Fig. 21. Apigenin suppress PI3-K activity to prevent HGF -mediated 4 integrin clustering
which reduced cell-cell adhesion. Serum-starved cells were pretreated in a manner
similar to the cell-matrix adhesion assay. Cells were labeled and deposited onto
HUVECs monolayer. Cell-to-cell adhesion was quantified using a fluorescent plate
reader. Data are presented as mean raw fluorescent counts per well of the mean. Data
are mean + SD. #P < 0.05; ##P < 0.01 vs. untreated cells, **P < 0.01 vs. cells treated
with HGF alone.
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MDA-MB-231 cells

Apigenin reduced HGF-induced breast cancer of lung colonization through
suppression of PI3-K-mediated P4 integrin activity in nude mice. The
serum-starved MDA-MB-231 cells were pretreated for 2 h with indicated agents were
injected together with or without HGF into the lateral tail vein of 6-week-old, female
nude mice. Total of six mice per test condition were injected. (A) Mice were sacrificed
4 weeks later. The gross view and weight of the lungs were measured.
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