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ABSTRACT : CYP1AL is known to be inducible by xenobiotic compouds such as polycyclic aromatic hydrocar-
bons (PAHs) and 2,3,7,8-tetrachloro-dibenzo-p-dioxin (TCDD). These chemicals have been identified worldwide
and can have a significant impact on the human health and well being of human and wildlife. Given these issues,
the detection and quantification of these chemicals in biological, environmental and food samples is important.
We investigated the effect of dietary flavonoid, such as daidzein on CYPIAI promoter activity, 7-ethoxyresoru-
fin-O-deethylase (EROD) activity and CYP1A1l mRNA expression induced by benzo(k)fluoranthene(B(K)F) in
MCF-7 cells. Based on the three criteria of frequency of occurrence in the environment, toxicity and potential
exposure to humans, B(K)F is one of the top-listed PAHs. We found that B(k)F significantly up-regulates the
level of CYP1A1 promoter activity, EROD and CYP1A1 mRNA. When cells were treated with daidzein alone, it
was not changed that EROD and CYP1A1 mRNA, compared to that of control. However, daidzein inhibited the
B(k)F-induced CYPI1A1 promoter activity and mRNA level at high concentration. But daidzein exhibited stimu-
latory effects B(k)F-induced CYP141 promoter activity and mRNA level at low concentration. Overall, results
from these studies demonstrate flavonoids might interfere the action of B(k)F with AhR system to stimulate

CYPIAI gene expression.
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(gene family) -5 AA7F = o] FollA CYPIAL,
CYPIA2, CYPIBIZE TAHE CYPI family: oh3Hd
uhekE 3135 (polycyclic aromatic hydrocarbons : PAHs)
3 heterocyclic amine®t 2 £jqlA E39 wjAl) 8
g 98-S 3l 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)
9} 3E2 PAHsell QM Wde] F7lEE AR deiA
vt (Nelson er al, 1996; Whitlock et al, 1995).
CYPIAI®] 7}E3 f-2A4|9) TCDD: & 44 A4l &
AN 2gshed 2 711 w3t 7ok TCDDY] A%
W 8AlE MEA EAlshe oY whslea 84
(Aryl hydrocarbon Receptor : AhR)EA, TCDDZ} Al E W
2 Aol Solrkd AZAL] AWRS Zbsle] 72 W
2 Jo7 Hsp90o] AhROIA #2% 3 AhRT Aryl
hydrocarbon nuclear translocator (Amt)®] ©]% Z&A)
(heterodimenE A3}, o] o]F FHA}L & Y2 o]F
3l CYPIAI®] upstreamel] EA03}= xenobiotic response
clement (XRE) *E+= dioxin response element (DRE)e]]
Aol CrPIAL AR BAE BASAIIA Bt
(Carrier et al., 1994; Swanson et al., 1995; Denison et
al., 1995, Schmidt et al, 1996; Whitelaw et al., 1994;
Whitlock et al., 1996).

A1Eol|lA gt flavonoid= polyphenol FE=AZ, 0|5
= A WellAl EFot FEol Wl phytoalexin®E 2}
37| % s, AE 322 2 UV Baalgol
9 Aeg Husle] v} (Harbone, 1986). 18]3l ofe}
g sk, ojshd B9E Jehls Zles deiA gld
Flavonoid®| &2} 28 SPE 54 A 244, o= 7}
A &4 (protein kinase C, tyrosine protein kinase, topoiso-
merase 1) T4 A3l 24 52 anticarcinogens} cardiopro-
tective agent2A2] 0|4 7F5AS A|AJEk Qleh (Noroozi
et al, 1998; Prior er al, 1999, Connvey et al., 1999,
Komori et al, 1993; Akiyama et al., 1987, Austin ef
al., 1992; Costantinou et al., 1995). =3+ flavonoidel <]
8] Algke] EROD #Ado] 7HAs%1o™ (Siess ef al., 1995),
TCDD7} AhRe] ZAgste A& HAAH 22 2 85}
CYPIAI FAA AAZ 7FA4A7)2L, gel-shift assayS 3]
TCDDA o8 #=% XRE Ag-E dAlsh= 702 Ho}
(Austin et al., 1992; Ciolino et al., 1999; Han and
Sheen, 1996; Merchant et al., 1992), flavonoide o AE
2Ac2 M2 A ¥ ohdgl cyptochrome P450 &4 =}
$ol% oo plAle A2 F3Et 1 AHe o}
58] wa#)A] edoket wEbA flavonoide] Thekat Ae] gk
of Wit o] w2 A7+ Moot Zo|rt.

£ =FellME PAHs 3 CYPIAI #%ol 7t w2

Hel B(kF} flavonoids’h CYPIAI =l m|A F3FS
AT B7] 9)ste] WESH A (bioassay) HPHE o831
o}, Akt st AlEQ] MCF-7 M ¥l phCYPIAI-LucE
transfection 313 daidzein, ¥ morin®] B(k)Foll 28 =
HE CYPIAL FAAE 8| w2 oJ3ks S =
g daidzeino] Bk)Fell == CYP1Al BA48Aol v]%]
E 43S dokRr] $18l EROD 84 $A4& F3f3a L,
tEo] CYPIAlI mRNA levele] W3= 2A31gd}. o}
8 B AEFY CYPiAl AR S freshe 249
EA A= A R

A8 = ¥ oY

M=

MCF-7 human breast cancer cell¥} PC3 human prostate
cancer celke &HF MEF 23] (KCLBPIA] Zopito]l H
AlgAlel A& FUR MRS Fo wigste] Ao RS-
3ot

MIZ BHeF

MCE-7 M3+ Table 22| 5% FBS-MEM wix]S AR
sto] 5ol 13] 1:49] v&E A wiokslgde}. PC3 AE
L Table 2¢] 10% FBS-RPMI 1640 i & A}43led 3
Aol 13] 1:59 w]&Z A wickslsieh. pC3 AlE9}
MCF-7 A% 37°C humidified 5% CO, incubator el
W} oF8lod I trypsin-EDTA (0.05%)3 Ag3te] Al wieks}
et

ofE X{X|

DMSOe 59l k28 medium®-E 3|AM3le] A Ee) |
2)8}3l 37°C humidified 5% CO, incubatorol] 4 24A) 7F
vjegslsict. 22 oS S8AI7] Sulnhs X X|g A
o oluf gmi2 ARt DMSO| HEEE7} 02%E 4
A =5 3}

Cytochrome P4501A1-Luc plasmid

Human cytochrome P450/41 gene®] 5' flanking %
1.6 Kb DNAE %33} luciferase plasmid (phCYPIAI-
Lucyg AHE3IE

Transformation

phCYPIAI-Lucs 100ngAE FHste] A ko] 10 ul7}
A & F, E coli TGl AE 15ulE YoIF F 489l
A 455 o4 WkA|BISIT). o] & 42°Coll A 90xzF Xl
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Flof oA 128 FF FA17] F, SOC wiA] 150 pl
£ ol 37°CollA 2-3A1zF %Ie}d wioFslodet. wioked 50~
100 W 50 pgymL ampicilling E3381= LB agar 3%
wRlell =¥ 37°C wk7IoAM 16417 FRE wleFsle
o MEZ HZE dedok

Plasmid preparation

Transformationsle] gojzl whel ME H=ZE 50 pg/mL
ampicilling E38H= LB #A] 500 plol] HEsle] 37°Cel|
A oF 2412 Ft Aek wieFsisich iS50 pg/mL
ampicilling EE31= LB ¥ 600 mLel] 500~1,0004 3]
Aate] 37°CellA 12~16412F A& wioFstodet. 1 vl S
LM HE FAES T2 3 Modified alkaline lysis
U 0 F plasmids F-23l9c). 48] AxA17 § Had
Z5p0l Hola Al 260 nm, 280 nmellM FREE
235 k& A=kslgo). o] £ 260 nm: 280 nmell 4] F
4= u)7b 1.8 o]Akel DNAE Alge] AMgglen, 0.8%
agarose gelell Al A71dE2 2 plasmide] A 2 =718
-

Transfection

MCF-7 M¥EE 24 well platedl] seedingdt™ 60% A=
Z w72 wjekstsdct. TR™-50 12 pleh phCYPIAI-Luc
0.4 ug& serum, antibiotics free medium (MEM without
phenol red) 200 ploll 232 2+ 42 3 1587 wkxlaldc),
AE} 23 7 welte PBSE 24 Al1H31aL of7]o]) uk&-
A7) E3tlS 7 welld 200 p 713et. 37°C humidified
5% CO, incubatorell A1 [A]7F wjekdt ¥ 2X serum,
antibiotics medium (MEM without phenol red) 200 ul&
HeolFad,

Luciferase &4 =%

Gene constructE transfection?] 7] 247t Q&3] %8}
= luciferase AL =A 3t A EE PBSE 23] AF
3 5, reporter lysis buffer 50 us- 7p3kar 158 < A4
ol A incubationdle] lysisAl AT T F wello] E&
150 WE 718t vleS 2 F cell lysateol luciferase
assay reagent (luciferin)g- 7}&}e], Berthold luminometer
2 relative luminescence® A3 Al A A
ol A deojxl oA kg 7|ELE RLU (relative
luminescence unit/pg protein)® EHAksted, bl o
fold induction® 2. e}l Tl. Reporter lysis buffer
(Promega)t= 5X2 I $H5-E IXE Y3l 2831y
2o, |uciferase assay reagent:= luciferase assay buffer

(10 mL)E luciferase assay substrateo] g} reconstitution
Al7)31 microtubedl] HF3}e] —20°Cel A EAgh AL A
oA 9l | AMEEIIT

CHNA M3

Bovine serum albumin (2 mg/mL)S standard® 3}
micro BCA protein assay reagent kits AR&-3ted cell
lysate®] supernatant protein %% ELISA reader2. %73}
v}, microtest T flexible assay 96 well plateol] cell
lysate 20 utZ ¥ GF#E SFHE 78l Fl 50l
7} HA &4t ©FS micro BCA reagent A (sodium
carbonate, sodium bicarbonate, tetrateS 0.2N sodium
hydroxideel] X383 ), micro BCA reagent B (BCA
detection reagent), micro BCA reagent C (4% cupric
sulfate pentahydrateyZ 50:48:29) ¥|&2 42 E3is
7z} wellell 50 ukd 718 ¥ 60°Cel A 1A)7E ¥REAIF| L L
Fof| 570 nmellA] ELISA reader® $3=2 34315}

EROD (Ethoxyresorufin-O-deethylase) &4 &4

EROD #Al-2 Kemnedy 5 ¥ (Kennedy et al,
1994)e] el AlE7} wieksl 48 well platellA] fluorescent
product?] resorufin3} total proteing flurorescence plate
readers o83 FAloll A 3sIch AT AEsL wikE
48 well plateol] sodium phosphate buffer (80 mM) 82 pl
£ 7}slgdet. 2 F 7-ethoxyresorufin (MeOHell %21 1
mM &4 ARAA sodium phosphate buffer® 108] 3]
Al oy 112 ukE 71 F 37°ColA 1087 <FA3hA 7}
B-NADPH (sodium phosphate buffers] =91 1.489 mMeY)
18.8 uE 7Hl Hhg-2 ANAIgE F 37°C, 1587t RH-E A
713, 2 ¥ fluorescamine (300 ug/mL in acetonitrile)
43 piE 7l WS FAAFE. 158 F excitation 530
nmz emission 590nmE. fluorescenceE =3 &
standard curveZ ©]&-8 resorufint}S Ak sjict. of o
standard® 10 uM resorufing ARS8 2 plateol| A
excitation 360 nmZ emission 460 nm%- fluorescences =
A% F standard curveZ |83l & <A RE A 3l
o}, o] o standard® BSAS ARE-slgir).

mRNA £3

R2)8k total RNA 0.5 pgoll ddsk= ol 0.1% DEPC
E 718 105 ulb §A 8 o2, o37]ol random primer
0.1 ugs W3 70°Coll M 1087 HhgA 71 Aol Y
A A 37)e] ImM dNTPs 1pul, 100mM DTT 2pl,
5X first strand buffer (250 mM Tris-HCl pH 8.3, 375
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mM KCI, 15mM MgClL) 4upl¢t M-MLV (Moloney
Murine Leukemia Virus) reverse transcriptase 200 units,
RNasin 20 unitsg ¥ F 23°CollA] 1087 WA F,
37°ColIA A7 HREAIZL -, 95°CellA 1082 7kEsE F
dgo whol whE-& FHAZAC RT product | plol
forward/reverse primerS ZtZF 10 pmol¥d Y3l 10X
reaction buffer 1 pl, 25mM MgCl, tul, 2.5 mM dNTPs
0.5 ul, Taq polymerase 0.5 unitsS 7}8l3l ko] 10 plr}
HA & F Table 4¢] 2H 22 minicyclerol| X ¥RAIF
PCR product:= ethidium bromide® 3t 2% agarose
gePdell M 271035 3l Elal ¥, image analyzerE AMS-
jod ARl s Al

2 o

B(QF7} Iuciferase &40 O|Xl= L&

MCF-7 M Eo| phCYPIAI5Luc& transfectiondt ¥,
0.01 nMHFE] 10 pMZHR 35 =2] Benzo(k)fluoranthene (B(k)F)
2 2407k AX3le] DL Juciferase A4S ZAFI0)
o Az FAe] T oJ&F o2 Z7Elg)T | uM B(K)F
AX|A| luciferase EA-2 Szl w8 89ul F7lsisich
(Fig. 1).

B(F7t EROD &40l O|X|= A&

MCE-7 Al Eol| | aMBE 10 pM7HA] Shofst 5o
B(k)FZ 2447} 2] 2]8le] EROD 84S 2Rslglc}. 7 4
7} EROD /42> 025 uMellA 57187] Al&sled 1 uM
BlF7HA g% &M o2 F7181al, 1 uM BRF A3
Al 77 pmol/img/min®] EROD A4S viehliglcl. 10 uM
BF AX|A] 71 o] 7hasided] ol=gt 4 3=
EE o AAE AE FAe] vERY] Wil HAes
34 (Fig. 4).

Daidzeinolo| CYP1A1 [EXL Weio| o|Xl= HE

Daidzeinolo] CYPIAI A=} wHlel] v X)& of3FS obo}
H7] $J8 MCF-7 M el phCYPIAIS-LucE- transfection
&te] Daidzeinoke 24A17F 59 ThFst X (10 nM-100
uM)Z =HE A F CALUX activityE &4 89l
Daidzeing A5l M o5 X281 o, CYPI4l
Azp S et vjarslel 2 Ajol= gi3l2rt AhRY)
ot 7| AR R8sl 4L ozt 7RI (Fig ).

MCF-7 MIZOIM daidzein0] EROD &40 O|X|= Pzt
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Fig. 1. The effect of daidzein (Daid) on the luciferase activ-
ity in MCF-7 cells. MCF-7 cells were transfected with
phCYPI1AI-Luc plasmid. After transfection, cells were treated
with indicated concentrations of daidzein or 0.1% DMSO or
I uM B(k)F for 24 hrs. Luciferase activity was determined as

described in Methods. Data represent the mean = S.D. (n = 3).
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Fig. 2. The cffect of daidzein (Daid) on the EROD activity
in MCF-7 cells. MCF-7 cells were treated with indicated con-
centrations of daidzein or 0.1% DMSO or 1 uM B(k)F for
24 hrs. EROD activity was determined as described in Meth-
ods. The data represent mean £ S.D. (n=4).

EROD &4 #3ks A3kt L 23 EROD 24
1 uM B(k)Fell 2314 94.2 pmol/img/min®] EROD &
< vepigl o), daidzein A X|stoll M o 2w} w)ars)
zho] 7L elsdet (Fig. 2).
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Ctl B(K)F Gen Daid Chr Nar  Mor

Fig. 3. The effects of flavonoids on the CYPIAl mRNA
expression in MCF-7 cells. MCF-7 cells were treated with
0.1% DMSO or I uM B(k)F or 1 uM of genistein (Gen),
daidzein (Daid), chrysin (Chr), naringenin (Nar) and morin
(Mor) for 24 hrs. CYPIAl mRNA was determined by RT-
PCR.
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Fig. 4. The effect of daidzein (Daid) on the B(k)F-induced
luciferase activity in MCF-7 cells. MCF-7 cells were trans-
fected with phCYPIAI-Luc plasmid. After transfection, cells
were pretreated with indicated concentrations of daidzein for 4
hrs, followed by the addition of 0.1% DMSO or 1uM B(KF
for 24 hrs. Luciferase activity was determined as described in
Methods. Data represent the mean £ S.D. (n = 3).

Flavonoids?} CYP1AT mRNAJ| OJX|= A&

MCF-7 Al %o 1 pM BKF2F 1 uM®] genistein, daidzein,
chrysin, naringenin, morins- Z+Zb 24A|17F =g $-, W
H+ CYPIAl mRNA ®Hd& RTPCR (Reverse Trans-
cription-Polymerase Chain Reaction)® Z&3}giv}h. 2 2
# BK)FE CYPIA] mRNA 23S 273} H]islte
A F74A17]E v genistein, daidzein, chrysin,
naringenin, morin * x|l M= o) Ftd v wEled x}olz}

A=t (Fig. 3).

Daidzein®t B(kF && AMZJ} luciferase &40 O|X|
= Y&
9 e W o daidzeing kst FXE (10nM-
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Fig. 5. The effect of daidzein (Daid) on the B(k)F-induced
EROD activity in MCF-7 cells. MCF-7 cells were pretreated
with indicated concentrations of daidzein for 4 hrs, followed
by the addition of 0.1% DMSO or | uM B(k)F for 24 hrs.
EROD activity was determined as described in Methods. The
data represent mean * S.D. (n = 4).

o1 —»

1A1 mRNA level (Fold induction)
N
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Daid (UM) - . 0.01 01 1 10 100

Fig, 6. The effect of daidzein (Daid) on the B(k)F-induced
CYPIA1 mRNA expression in MCF-7 cells. MCF-7 cells
were pretreated with indicated concentrations of daidzein for 4
hrs, followed by the addition of 0.1% DMSO or 1 uM B(k)F
for 24 hrs. CYP1Al mRNA was determined by RT-PCR.

100 uM)E HAR] &, BRFS %2131 3= luciferase
FA& 24890k 2 A3 | uM BRFE T AAg 4
£, g} v 76 luciferase A TS ViER G
o}, Daidzein® B(k)Fe} #H-4 A3 7%, BRF 45 A
AAE FT H8E luciferase TS 100%E HS o,
daidzein® 0.01 pM, 0.1 M, 1 uM, 10 uM, 100 pMe] &=



Daidzein®] Benzo(k)fluoroanthenesl] &J8F AR} f3IQF AIEE MCF-72] CYP1AIL f70AF & Aol m]X|= of&k 185

Zoll A ZzE 112.93%, 12621%, 109.19%, 143.70%,
67.06% L VERISITH (Fig 4). BRF 94 #=d
CYPIA] FAA H&8-2 daidzein 100 pMS] IgFol|A] 7}
A%

Daidzein2t B(K)F Z&} A&7} CYPIAT mRNAO| O|%|
= 48

MCF-7 M %ol thekst 55 (10 nM-100 pM)®]  daidzein
T M7 AXABD BRFE 2447 A2 & e
CYPIAl mRNA 238-& RT-PCRZ ’-“14‘3}‘}:1‘4 2 Az
1 uM B(k)FE =5 2|4} CYPIAl mRNA #32 iz
ol vl 444 F7)stH . Daidzeing 0.01 pM, 0.1
uM, TuM, 100pM =2 A A 39S o CYPIAL
mRNA 82 32u), 364, 3.9, 438 E BF ©=
A A B} ZHER Il 10 uMAlAE 4502 oFzE 27181
o} (Fig. 6).

m)J!

il

B(k)F~= TCDD ‘—"] E]-O] = }‘o =% ]5"]' UP“‘PWE AhR
= W= CYPidl AL HE S feshs ez U3j
t}. Ligande} %3 AhRE hsp 90 FIA2HE {)=
o] Amte} 2E3le] o]F FHAE YA, I = olF
gt} o] F3HA|7} CYPIAIS] upstreamel] £43H= DREZE
A, Akl A2 AALE FA3pA71A =gt (Whitlock
et al., 1996). AbgH st A EoA Q] BlERE whalyd
o8 u-g-A-E AhR EuF ole) o AE=RAl 84 (ER)
o s A Flog deid 9o} (Dohr et al., 1995
Wang et al, 1993). ERS 313t MCF-7 HEE
TCDDel &Jall CYPidl A7 W& 9l EROD &4 gﬁ
9] 7+ el Ho|u} ERe] EAiEHA] o= MDA-MB
231 M Eol| M= o]t uhgo] [AFA] o= AR el
Wk (Dohr er al, 1995). 2 ERF} AhR A% A A
A Atole] Az WA (cross-talkpel] A3 W <A77} =
3L oldl, TCDD7} o AE2Ale] o8] FEwt oy 1l
255 AalAl7]+= anti-estrogen effect’} Ql&o] WA}
(Nodland et al., 1997, Zacharewski et al., 1994; Kharat
et al., 1996). ZLefu} o AEZ A o] WFEE ehsppane] uke-
Aol Pl ool disjr= K A7 AF)Se] B
3 )k MCF-7, Hepa lclc7, ECC-IHEoNA o] AEZA
o] TCDDel| ¢J3] %% CYP14l 4} & 9 EROD
A S AaAIEa Haselol (Ricei er al., 1999;
Kharat et al, 1996, Jeoung and Lee, 1998). ¢]Zeoj 2
AAo| A} MCF-70l| phCYPIAI-Luc construct®- transfection

AR B 17B-estradiols V]R3 A AERA BAS A
IRIEEo| CYPIAL 7R W&o v)X]e oF3FS A HES)
S o, 17B-estradiol ¥ L AR 22]51 1%5-%2] flavonoid
7} TCDDA &8l F=5 CYPIAI F-4aAF 43S A3}
v Aes e

AE 2ol ] £} flavonoid= HEHQ] phytoe-
strogen®Z flavonoid?] 3t 218, 3HAks} 28 7 B4
84 As =gl A3t "d:Hl- FEE] o] FofA L gl
FlavonoidS-2 estrogen 34S W 3HE-EA 9] 7|53} o

o] CYPIAL At H&el tigt 8ol dsir® w-
A7t AYHI 9} (Siess er al, 1990). E EFollA]
A& flavonoids-2 25 IETeAE BRI 2
=%l CYPiAl §3A 2837 CYPIAL mRNA levels <
Asled2x} daidzein, chrysin, naringenin, morin 73-%- %%
Toll M= 238 771 A2 vt EROD €419
7% 3% 59| penistein, chrysin, naringenin B(k)Fel] 2]
d =% EROD S JAla o} Agolis 23]
g S7M71x A%l Bolvt 22y daidzeind B(k)Fel
o8t EROD #A4& F7HIF AL, morin BkF &
EROD E4& FoHo2 W3A7]A] Z3lodoh =3
flavonoids SH5- A XA CYPIAl 471 M= =g
3} vlasle] 2 Aol ¢I%1ovt ARRY| ot 7R 2
ste] A4S ot F7HAAC 12v EROD 4 9
CYPIA] mRNA level 273} wlasle] 2 2bo|7} ¢l
glt}. Ciolino 51| 28} quercetin®} kaempferol} 22
flavonoidS©] AhRY] ligandZ 2h4- 3223 AhRE ul7l]
g CYPIAL §73F W8S A% 722 Husoe] v
(Ciolino et al., 1999). =3t CYPIAl &tol| 3le] BKF
9} 17B-estradiolo] ARz ¥ % i} (Arcaro et dl.,
1999). Z12v} resveratrolZ-2 poly phenolic compound 7
$oll= TCDDs} A3 AhR-Amt ©1% %347} DRES
A3l S Asgoz2Z4 TCDDY 2H-& AHsish= A
o2 et} (Ciolino ef al., 1998).

ARRE Wl & CYPIAL §HA WES o8] 71| 9l
gl o8] 2AE WA EHd 1 Fol shirt daksle]
o AAE @y dF HAEL AhRI} protein kinase C
(PKC) Al Ad AlA Abol] A3 WAl (cross-talk) 71
S AAlska gleh TCDD ¥ #& #3hEo] o8 in
vivo2} in vitroell A PKC 8HAe] Z7lEe 7102 vjepds
ol ol#igt @42 AhR &EH02 M I Ca o] 22] ¥
7t 71| WEel ALR F2%} (Bagehi er al., 1997,
Hanneman ef al., 1996; Zom et al., 1995; DePetrillo et

, 1993). de2 pKCel] €&t 2AkEH= AhR target gene
94 WS Z7M71E AoE et 1 71AE ofA |
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B3] #siR17] ekort PKC7F AhR-Amt £34S] DNA
A 542 $7} Jun, Fos 534 22 AP-1 transcription
factor®] 43}, AhR-Amt B3] coactivator Abo]e] 2
= 59 714E T3 AR target gene® A3NE
sl Aoz el (Long e al, 1998; Chen er
al., 1996). PKC A= N-terminal®] regulatory region®}
C-terminal®] catalytic domain°ﬂ 8)E= cystein-rich motifs:
T3 2ES W A 283}
o PKC ZAL —*7]-/\] _‘li%] ME AA, tumor
promotions =81 HbH, 3RS catalytic daomain
o 248l PKC FA-S HAIFS 24 tumor promoterd]
28-S A#l3ke} (Gopalakrishna er al., 2000). gHAkE 3t
4 4 o 28-S A ZeE ARl flavonoidFet 2
2 polyphenolic compounds-< PKC A& A &gl
oA sledl, ols EA-E AWRS wINES CYPIAL
Azt & @11'“_3]'1‘ EHE e = 3.

ool A#=E £ wj, TCDD ¥ B(kFell o3} =¥
CYPIAI A%} WHao] of2] 714] 3igtael 23] ksl
7‘745]51 sem, ob] HER|A] ob2 7| Aol dajre Lo

A7t gRlEelef & Aow Azbg

Human CYPIAI 5 flanking F32} luciferase reporter
genes X 88R= phCYPIAI-Luc construct® MCF-7 AZ
01] transfection & 5| E°F AJBol H3le] luciferase A

2R 020 CYPIAI §AA o) x| of ks A}
J"]E'-‘%lfp}. H|E 9} AlzA 9 AGA 59 s vER o
okst 33t BAo) oJat Xk 999 AEZE CYPIAI-Luc
reporter gene assay WS o83t AJEIH EAyos A
¥ Hopeh Bk 3 #19 she A2 o3 A7l
AA n| g Eel 2l sl F g Eoll 23t kel s3hit
| &
°ﬂ a :r"zg‘ golah=y ofEgo] Bt B AFdAM RS
8t CYPIAI-Luc reporter gene assay Hhl-> #31E e
2 ek ZE el $AA 24 A& CcYpi4l ARk
WS 2R Woloh. =3k TEQ AAPYS ]88l
Zotel Al B3] FE TCDD ko2 ke ey o
o] 54l EAe ogt e =E v 4 vk Aol
oltl. TEQE o83}l EoF A29] dioxin-like activitys
Z)2k3l )8 Table 5olA K= whe} Zre] 0.11 ng/gellA)
5.95 ng/g7HA 2 Vel

3], 2~F2] opxesle} eolMRlsl: fAA) A AL 24
SetA] Bk Fasie] oJE Aole] FHE FHAE o
o] F A (histone acetyltransferase)e} 3]2~F =holxel 5}
A (histone deacetylase)el= 7 79] Eo]H F i 9
& ZAYT (Grunstein M. 1992), B} S|AE goprels}

>
-2

-

glsin s

Hal e 7Rl AeR 4Rl EARE TSA, SAHA,
HC-toxin o] alch. 7129 A7 Asjel] wp2m pC3et
LNCaP A3ASH A EellA TSASH SAHAE T 54 o
A Fgo] VERET, SAHAE T/5 rat AP A o)A
24 oA zhgo] Qly ZeE B3 FHeh (Lisa M. B.
et al, 2000, Mitsuhiro S. ef al, 2002). 18]I TSA:
PC3 AN 24X 7F A XA A Ee] AL A8l
G2M arrests Fdsl= 7le® R uEget (Mitsuhiro S.
et al., 2002). SAE gopE3 T4 AsAE AFA &
A= IN2001% HC-toxin, SAHA, TSA®} wpi7lA| =
PC3 AlE2] FA% AAlse £ AdelA IN20013
SAHAY 12417} =% A|Z & wolli= S phase’} 371314
A G2M arrestZ} Aol 48A)17F =& AHE o GO/
Gl arrest’} Yofwtc}, =38 HC-toxing A ETollA] of7ke]
GO/G1 arrest® BT T Eo|As= G2/M arrestZ} Dol
o} TSAE: 1247, 24A|7), 48K]7F M A A] SlsSel| A G/
M arrest’} Dol & 4 glt) o] 3|AE wopiE
2} F4 ASAIS 24407 S W G2M arrestE
WhEltl= Mitsuhiro 329 dX)&ket (Mitsuhiro S. er al,
2002). 3|2 opdEE} B AsAl] 23k AE 77
) BﬁH 71AE AR Seide AE F7] weld
A chiiAe] s)AE eopEls}l §4 AsiAl7} v]HE=
o3 gkl 3k A7k TtsEEloM gk 70|},

eINEIRE,
B A7 AFoEdAAe] AY @FAEME
NTP238)2.2 o]Fo}xl 7122 ofof] ZA} =givct.
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