ISSN 1738-6756

Journal of
Breast
Cancer

ORIGNAL ARTICLE

] Breast Cancer 2007; June 10 (2): 127-33

Y Al 2Zof|A| Fatty Acid Synthase && o
u] x]{—‘_— Genistein®] &3}

LESO| - QUXK|A? - £718F - TCHA - Z[QIA - X/IE - QUHA
Aoyt jsefa) olzpotadl, el oA, Rl el

ahel4)

The Effects of Genistein to Expression of Fafty Acid Synthase in Breast Cancer Cells

Yu-Mi Ra, Jee-Soo Yim?, Ki-hak Song', Dae-gyung Ko, In-seok Choi, Won-jun Choi, Dae-sung Yoon

Departments of Surgery, 'Urology, 2Myung-gok Research Institute for Medical Science, Koyang University Hospital, Daejeon, Korea

Purpose: The relatively low incidence of breast cancer in
Asian countries with cultures which traditionally eat a large
amount of soy is worth noticing in research fields. Genistein
is a isoflavone phytoestrogen found in soy and its consum-
ption may have a role in cancer etiology. We have establish-
ed a hypothesis that a diet high in soy consumption is relat-
ed to a low incidence of breast cancer. Fatty acid synthase
(FAS) is a multi-protein enzyme responsible for de novo
biosynthesis of fatty acids. Recent studies have demonst-
rated that high levels of FAS occurs in a subset of human
cancers, such as breast cancer, ovarian cancer, and pros-
tate cancer. High level of FAS are associated with a poor
prognosis. Sterol regulatory element binding proteins (SR-
EBPs) are a family of transcription factors that regulate genes
involved in lipid metabolism, including FAS. Recent studies
show that expression of SREBP1c is correlates with FAS
expression. The aim of this study is to investigate the effect
of genistein on the expression of FAS in breast cancer cells.
Methods: We performed immunofluorescent staining to exa-
mine the expression of FAS under different concentration of
genistein. RT-PCR was also performed to investigate the

MRNA expression of FAS and SREBP1c in different con-
ditioned breast cancer cells treated with different concen-
tration of FAS inhibitor and genistein.

Results: By immunofluorescent staining, the FAS expression
after treatment with the FAS inhibitor, C75, decreased at a
10 uM concentration. However the expression of FAS dec-
reased at all concentrations of genistein (0.5, 1, 5, 10 uM).
The mRNA levels of FAS and SREBP1c after treatment with
C75 decreased constantly according to time and concent-
ration. However the effect was noted only after 12 hr. The
mRNA level of FAS and SREBP1c following treatment with
genistein decreased at only a 10 4M concentration (p<0.005).
Conclusion: Genistein may down regulate FAS expression
in breast cancer cells through modulation of SREBP-1c. This
finding may account for the relatively low incidence of breast
cancer in Asians who consume a large amount of soy in their
diet. (J Breast Cancer 2007;10:127-33)
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1. g M=
1) M=

FAS ¥PIEE Hlrtal A&7l 489 Al MDA-MB-
2312 = Al3EF 2ol A F-sto] AgHistal B2t
AdollA Al wljeste] o]-8-5H3irt.

2) Hix|
A2 BiekS 918l 10% Fetal bovine serum (FBS) (Gibco,
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Carlsbad, USA)7} £3HEl RPMI 1640 Hj=I(SIGMA, USA)
(RPMI B2 E ARE-3H3E.

JEA LA}

Phosphate buffer saline (PBS), Triton x—100, trypsin,
Dimethyl sulfoxide (DMSO), Chloroform, Isopropyl al—
cohol, DEPCE SIGMAAKSIGMA, St.Louis, USA)olA 7+
3to] ARSI, Formaldehyde (JUNSEIL Tokyo, Japan),
Normal goat serum (NGS) (DakoCytomatin, Glostrup,
Denmark), Trizol (Gibco, California, USA), Ethanol (HA—
YMAN, Witham, UK)-& AH-3}3ict,

FAS @ddMol= YAt FAE Anti-Human FAS (14G5)
mouse IgG MoAb (IBL, Japan)S ARSI, o] A=
Goat anti—-mouse IgG FITC (Santa Cruz, USA)?} 4" 6-
Diamino—2-phenyl indole (DAPI) (SIGMA, St.Louis, USA)
= ARSI

A= genistein (SIGMA, St.Louis, USA)Z} FAS 2JAA|
(C75) (ALEXIS, SanDiego, USA)E 45k AR&313ATt,

2, Mg uHy
1) MIZZHHQE

100X 15 mm FAloll MDA-MB-231 AJ3£E RPMI HjA] 10
mLo]l Aluiekaieict, Eujoke PBS 2 mLE 23] Alsia
Typsin EDTA (1X) 1 mL #555}0] 4204 387t 9ESA]7]
I, RPMI HiA] 1 mIE H7Fste] BES SRAIX & AlELE A
of| A Eelstsict. 1,000 rpmollAl 387 YilEe|st] s
RPMI HiA| = @efste] vieFrgAlel 1 mLA £5+64aL 37°C (0.5
% COp)NA 387t vljFatict,

-

2) Mo & JMs SSHFAS U &3

Genistein¥t C75¢) Z¥2e] A& 5=H(0.5 uM, 1.0 uM,
5 uM, 10 uM)ZE A3t 3 37t vijgste] FAS HS W
PO RISt A2 iYL = vk A Lab-
Tek, Denmark)olA] #j%F 452 AASE thd PBSE 1 mL
A BZ230) 33] AlASIAAL, 3.6% Formaldehyde® 2087}
AR2of| A A7 F ThA] PBS 1 mLA 33 ukEs}o] 4121513
t}. 0.1% Triton x—100°] H7F& PBS 1 mL& ¥l AR20)4 1
AIZE A7 20,01 M PBS 1 mLA 203] A2k,

716 10% NGS 0.2 mL& 37kt & 37°C ol|A] 1A17F vl
AlZ]aL, 0.01 M PBSZ 1 mLA] 203] A2 WHE313ct,

FAS 92} FAIE 1:40022 348 A& 0.2 ml, 53}
37°C ollA 1A17F 8j9F %2 0.01 M PBS 1 mL# 203] Al2lsl9e

ogt
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o, o]z} FA[<] FITC2} DAPIE 242} 1:40022 3]4J8}ed 0.2
mlA Z7FsaL 37°C of| A XX ¥EGAIF T, ChamberE #1A
stal, 0.1% PBTE 2054 23] A|l&staL, 0.01 M PBSE 20+
A 153] MIEskict oy vix](Dakocytomation, Carpin—
teria, CA, USAE A7t & 7#H S2fAE 4 dvj4os
kst

P G B2 o TF AT Al FeEj7h g R SellA
43 FAS Bd &5 Zeiss Axioscope @ul7go] ke
Confocal microscope@ 25kl FFEA7](Zeiss LSM,
Jena, Germany)g ©l-83to] Z17+9] 39| U A& 54

i

3) RT-PCRS £5tFAS mRNA2H SREBP1c mRNA &%
(1) Mz HHY & ofExia

Genisteint C755 A2|st 3 AlZSo|A RT-PCR&
o]85t] mRNA levelol|A|9] 71 AES Ala¥shrt,

100X 15 mm j%F Al (Falcon, France)ollA] vk AFS-o4-S
A A5l BwtE 0.01 M PBS 4 mLZ 23] Al 2|51t}

Trypsin 1 mL 37} & 387F 9-S-A17]122, RPMI Hi%] 1 mL
< A7 @Ehsted 1,000 rpm stell 384 AR & A5as
AASIATHcell 90 pl). ©1E RPMI 8] 40 mL& &HEA7|1L
60 15 mm "% Aol RPMI HiA] 4 mLE g1l FekA|7] A
25 0.5 mLA £5310] 37°C oAl 254171 B2 Hijofet & okE
o] 71 viR|E Y11 37°C of| A AIZHE R wljoFs Lt

% tizw-2 RPMI B, iz DMSO 10.9 uL7} 37}
% RPMI HJA], genistein 1 uM, 10 yM-22}2+1.08 uL, DM—
S0 9.81 uL.2}10.9 pLE 713 RPMI HiA], C75 1 uM, 10 uM
2 7}2}1.02 pL, DMSO 9.98 uL.2}10.2 uL DMSO 9.98 ulL
£ A7FeE RPMI Bix](20 mL)E o|-8-5to] Al uljestsict.

OAE oFE 271 Hofl BiAE AlA B vhe-& AA|AIH o,

AR o= F7HI2AI & RESAA], 24 A1REE oFE 7124
17F = 98747, 36417 o= H7F 36417 = HhgS XA

7k,

~ =

(2) M= 22|

60x 15 mm B FAJollA ASle AlAskaL 0.01 M PBS
4 mLZ 23] A&} Trypsin 0.5 mL &7} 382 ¥kSAIZ1 %
RPMI Hi#] 0.5 mLZ FEFAA 1,000 rpm 3}l 3E7F HA1E
23lo] A A AASIAT. RPMI BiA] 1 mL 715k, $E
3} 3 Microcentrifuge tube (Axygen, USA)Y| 0.5 mLA &
FoIHH-75C =,

(3) STN-SEEAHUUS(RT-PCR)

@O RNA 2 Microcentrifuge tube®] 0.5 mLA &3~
A|3£329} Trizol 0.8 mL 3715}o], whE A FEPA|A 551 AF
RHISITE Chloroform 0.2 mL 37} & HEPAIA 38 A
H5}a1 13,200 rpm Stell 2087 L4l skgich 45 0.

= A tubeZ &713L, Isopropyl alcohol 1 mlZ 3H7Fsk
A-goll A 1087t ¥HEAIFITE 13,200 rpm 3tellA] 3047t 0.
mlA W AiERskal, A5 #7 §| DEPC SR4=2 Y
& 75% Ethanol 1 mL=2 3718131 13,200 rpm Skl 152 ¢
AhEe] 8ot 584 1%3t | DEPC 5574 60 yL& HEHA|
7k

E3E3A(Amersham, England) 260 nmollA A7k & RNA
E 1 pg¥ EF3I0tH-75C 2.

© RTWF(cDNA): RT-PCR kit (TaKaRa, Japan)S AR
o] cDNAS} 319tk

® PCR: FAS primer (F-5-GAA ACT GCA GGA GCT
GTC—S/, R-5-CAC GGA GTT GAG GCG CAT—S/), SR—
EBP 1c primer (F—5 -GCC ATG GAT TGC ACT TT-3', R—
5-CAA GAG AGG AGC TCA ATG—3/), GAPDH primer
(F-5-GAA GGT GAA GGT CGG AGT C-3, R-5-GAA
GAT GGT GAT GGG ATT TC-3)2] sequence (Bioneer,
Korea)o|™, SREBPlc ¥-8-2 Solgent PCR kit (Solgent,
Korea)E o83l cDNA 1 pg, 10x buffer 2 uL, 2 mM dNTP
1 pL, 2} 20 mM SREBPIc primer 0.4 uL, Z}'5 mM GAPDH
primer 0.4 uL, Taq plolymerase 0.1 yL, B35 14.3 uL
S H718FHAL, FAS WES~2 7} 20 mM FAS primer 0.05 uL,
Z+ 5 mM GAPDH primer 0.4 uL %7}l total volume 20 uL
2RSSl HES- 2= 95°C (5 min), 95°C (15 sec) — 60
‘C (1 min) = 72°C (1 min) 353], 72°C (5 min)t ¥FEAFI,

0 = o b o rlo o ot

A TS

2% Agarose gel& AME-3l| PCR ARES Ealste] UV 297]
(Vilber Lourmat, France)® DNAE 213t} Agarose
gel2 Agarose A, Tris, Boric acid, 0.5 M EDTA (H}e] < A
A} Korea)?} EtBr (SIGMA, USA)E AZE it}

(5) Densitometry
UV 237](Vilber Lourmat, France)Z &1% DNA AL
& BIO-1D program== ©]-&3l DNA2| densityS &4k

3. S 24

vl AR Kruskal-Wallis Test®t Mann—Whitney
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Fig 1. Expression of FAS with immunofluorescent staining.
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Fig 2. Expression of FAS in MDA-MB-231 cell line according to
drugs.

testE Alggoto] SHHA|E Bl o p<0.058 Felido] 9l
= Ao 39t B4 Agl= SPSS for windows (Version

11.0, SPSS, USA)& ol-8315itt.

2 o

1. H FE FMS S8HFAS Ui Hlw
NI EANA FASS] o] genisteindt FAS 2AIAQ]

C757} v]R= o?% F& wEkslr] flste] 94 FASS] &S o~
ERA 84 24191 MDA-MB-231 AlZFojA Hag% o
Ao 2 confocal microscopyE 08510 HlwalHc) 1 Ax
FAS= MDA-MB-231 A0l 4] Eo] WastgirhFig 1). ©]
AN|3EZEo]| CT75%} genistein Z12F o8] 71| 5&=(0.5 uM, 1.0
uM, 5 uM, 10 uM)Z A2lslar 3U7t udstS W genistein
_04 %57]_ 7]—5“1] fq—E}FAS-—] ul—zﬂo] W% %Q—?lﬁ’— 2= 91e)
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10 uM

FAS (157 bp) SREBPI1C (181 bp)
Ohr 12hr 24hr 36hr Ohr 12hr 24hr 36hr
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Genistein _ _
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Fig 3. Expression of FAS and SREBP-1c mRNA according to
concentrations of FAS inhibitor (C75) and genistein.

t}, Image analyzer DensitometryE ©|-8-5}0] Zkz}o] FAS 2t
A& 243 23 0.5 uM, 1 uM, 5 uME] AsZoA= FAS
JAIANQ] C75kc} genistein]l Bl 73t FAS W@ o] JAlE
BT} C75= 10 uMoARE 19.3%= 2Ju|Ql= FAS oA a3t
£ H911, genistein FAIEH 29= IO v mto] H]s|

w0 wel 22.62-10.01%2] FAS JA &S HYtHFig 2).

2. FAS 2t SREBP1c mRNA &i
C752} genistein®] 23t FAS thzlo] dl& 4|7} 0]% s
2O AAPA A A=A E Tk fJ8te] ofE RS
A2t & mRNAE E2]slo] FASe] A8122] oligonucleotide
£ o]-83lo] RT-PCR& 5~3¥58ict. 53] & “E‘Oﬂﬂb FAS
o] r@¥gt oh2} FASY] 'Idle] S-ashA 2Rg3hctar ¢aizl
SREBP-1c mRNAS] B % 317 T3t KFig 9). FAS 2
2 C75 FEAE F 27] 12AHA = HE e 718 Holot
12/} o] 3R E = w21 uM, 10 uM) ZH2F Algto] Zzkd
5 FAS mRNA H 9] oIS HHth Genistein *2]wol
A= 10 uMOAEE AR 21919l FAS mRNAS] A& 1
ot C750041L} vERZIA| 2 genisteing A 2|3t A2ZSEol| e
okE A Z7]o= FAS mRNAQ| Wdlo] Zrhge Tash =
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Fig 4. Expression of FAS mRNA according to concentrations of
FAS inhibitor (C75) and genistein.

The mRNA levels of FAS after treatment with C75 decreased
constantly according to time and concentration. However the
effect was noted only after 12 hr. The mRNA level of FAS follow-
ing treatment with genistein decreased at only a 10 M concen-
tration (Kruskal-Wallis Test p<0.05; Mann-Whitney test p<0.05
in C75, Kruskal-Wallis Test p<0.05 in Genistin (10 ¢M); Mann-
Whitney test p<0.05 in genistein).

AATHFig 4).

C759} genistein®] SREBP—1c mRNARE H|w oA C759]
A= FAS mRNA TP Ao H, 27]0l= T3]
S7I5Ict 244178 o] $HE] WHo] A== HIE Ko 5
Agl ool ukAst 5= 11tk Genisteinoll tidt SREBP-1c
mRNA HEAWSH= 10 uMoA 27] 12A77HA]= Wdlo] Z7t
STt 24A17E 0| % HlEl= BASHE 0 & 9 Q9)A| THAE I THFig
5). AZMERE A& 12417 = 238 7l S BFe
L} 24417 0] 55 E] FAS mRNA 3 JAIE HYom sz
=1 uMelA= FASE R 997t ¢lglal, C75%} genistein
T 10 uMollARE ou| Sl AE Hol=qlrt,
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i

1950 ol T 2204 Wl AHHAR o] mkE Heg
dojdth= Ba7) QI ont 1990 271A] dAH o=z 25
wkz] £5ickr) 19949 Kuhajdaoll 2J8) 540t Exlell A FAS
9] Ipirg o] LHE o ¢} AvtEtiar WA HA] o)<t HRE ¢
T7F AYE I Uk (2) FASE k9] 27y ubdd Ho], 1
A oAERA Y ZRANEE F8A) e} oA Fagt &
o % AALZE AAR| L 9l o™ FAS7} yPE-g Kol At} %
0]¢] 7k5/do] oF 4uf7 R F7teke A SR HuEal Qlrt (3)

FASE acetyl-CoA%} malonyl-CoAZRE] 71 A& A4k
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]
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Fig 5. Expression of SREBP-1c mRNA according to concentra-
tions of FAS inhibitor (C75) and genistein.

The mRNA levels of SREBP1c after treatment with C75 decreas-
ed constantly according to time and concentration. The mRNA
level of SREBP1c following treatment with genistein decreased
atonly a 10 M concentration (p<0.005) (Kruskal-Wallis Test p>
0.05 in C75; Kruskal-Wallis Test p<0.05 in C75, Mann-Whitney
test p<0.05 in genistein 10 xM).
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FASY] @S Aot F=E Asisich
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