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ABSTRACT : CYP1B1 enzyme metabolize PAHs and estradiol. CYP1B1 metabolize estradiol to 4-hydroxyestra-
diol that is considered as carcinogenic metabolite. Luciferase activity was induced about 20 folds over that con-
trol by 1nM TCDD (2,3,7,8-tetrachloro-p-dioxin) and these inductions were dose-dependent. Recent
industrialized society, human has been widely been exposed to widespread environmental contaminants such as
PAH:s (polycyclic aromatic hydrocarbon) that are originated from the incomplete combustion of hydrocarbons.
PAHs are known to be ligands of the AhR (aryl hydrocarbon receptor). Induction of cytochrome P4501B1
(CYPIB1) in cell culture is widely used as a biomarker for PAHs. Therefore we have studied the effect of PAHs
in the human breast cancer cells MCF-7 to evaluate bioactivity of PAHs. Cytochrome P4501B1 (CYP1B1) is
known to be inducible by xenobiotic compounds such as policyclic aromatic hydrocarbon (PAH) and dioxins
such as 2,3,7,8-tetrachloro-dibenzo-p-dioxin (TCDD). And these induction of CYP1B1 is also regulated by many
categories of chemicals. In order to investigate the effects of several chemicals on CYPIBI gene expression in
Hepa-1 and MCF-7 cells, 5 flanking DNA of human CYPIBI was cloned into pGL3 basic vector containing
luciferase gene, and then transfected into these cells. After treatment of chemicals, the luciferase activity was
measured. We examined effects of PAHs on the CYPIBI-luciferase reporter gene and CYP1B1 mRNA level
Benzo(k)fluoranthene showed strong response to CYPIBI promoter activity stimulation, and also CYP1B1
mRNAs increase in MCF-7 cells in a concentration-dependent manner. Flvonoids such as genistein decreased
B(K)F induced luciferase activity at low concentration. it exhibited stimulatory effect at high concentration.
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M = < AV 9ot B3], Ak o] Q)= flavonoid:

A Fol de] EE3= A F] M4 flavonoids H]
elml p e vlgll 2 23 FE7|E g 3gAlE
A, E 5ol Bo] vk W& 2v]9 flavonoid:: antho-
xanthinF-¢} anthocyanin®-, catechinfF5 E3sHA|5t F-&
oJnlefA1¢] flavonoids- anthoxanthinf S ¢Ju|gk=} (Chan
et al., 2003). Phytochemicals & 7} 58 Wil 9l
)@ gale] shiEA ksl 282 w5k 3k, ¥
A, i, e 2r) f e 59 o= AEd Ahe
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A FRSAG 2 7 Bl (CuF, Fe) 2 2
& JAs, PAaTAAEA LTS A8 AA
3RS (lipid peroxidationysd GAIT2ZH HERE opy
gt w3sh JAF o k3 dAd Fe8 qFg g
(Jeffy et al., 2002). A4 flavonoid 2HE F 714 &
o] ZA51= Aol flavonol ¥ flavone FEEH 1 73
aglycone quercetin, kaempferol, luteolin¥} apigenino]=t.
o] flavonoide AFEe] Alo] Fof 2, ofxjel ek &
F=o] qek. eAxF A hake] hesperiding EFBIAL
g)om FETF Ao naringin, FXIHE catechine] sl
o] QJr} (Wang er al., 1989). 94 239 A W A
2he =z A AR A A AL (phase TRIlXE
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SJIA wAol ApA W75 =UAZIE 1A HiAke) F
8 EA2AE cytochrome P450 (CYP) superfamilyolth. @
< F72] CYP isoform, 9|5 £ CYP3A4, CYP2BG,
CYPIAL2 & 904 40 o3 fr=sl o) $8HQ
PXR (pregnane X receptor), CAR (constitutive androstane
receptor)?} AhR (aryl hydrocarbon receptoryell 2)a] A}
FAS k= Q)7 CYP B4 49 zlol: 313 o}
A, %, A, AW A, o Fof, Fdolv $FE
X33 Aol 5 dokst 24 QlxlelA vIEHY (Frye er
al., 2002).

Cytochrome P450 (CYP) E4A1= Ak} #A-E Zujst
o} CYP 7|42 5] dAFeFES} steroids, fatty acids,
eicosanoids, retinoids®} prostaglandins 2] WelAd 23
% 200,000 77} =T (Lewis er al., 1998). CYP2]
AL ofulical MHo] A 243} (Rogers JF. e
al., 2002). Aol 2dolA CYP superfamilyts 459 f4
Ael CYPI, CYP2, CYP32} CYP4ZE E3Fslt} (Gonzales
et al, 1998). UF CYPE <A EAel 28] fr=se]
Az EAg gAe daks) fAAke] 4 243
ol2]g} A vkt oA EER, hellA 71 gol
WA A EHolM CYPE AFA 9] N EA F-Ho] 912
g},

CYPIBIZ H|3d Tl 5342} 947] Mde] 4z
(Sutter et al., 1994), 7+ ol9}e} A7, i, AP} 2
g 717 2A|ZellH 2 A L= (Sutter ef al.,
1994; Schimada er al, 1996). Benzo(a)pyreneZ} 7, 12-
dimethylbenz(a)anthracene (DMBA)¢} 742 v}shi} wps
B3} AF (polycyclic aromatic hydrocarbons; PAHs)E
Absl A BFA) 7], estrogene®} catechol estrogene?]
Abell fedgbchar obedx 9leh AbERe) CYPIBIY -
flanking -23kb o= o@ 7le] XREZ} ZA) st
(Tang et al, 1996). CYPIBI §-AAte] Arpzd R
(promotor regionPll:= CYPIAI3} CYPIA29] HApxAd
A TR v g 79 AR F9le) Al
A F7F B Aol #EHE (Wo er al., 1997).
AhR (aryl hydrocarbon receptorys #|7}2 & CYPIB19]
WY 71 A el 9lon), AhRE FIHA] Y= oE
HAL 24 7A@} ArL F (post-transcriptional) £ 7)A
o] EAgta F&slx oleh A CYPIBI Ak
mRNAX= «J2] 7}9] polyadenylation F-$1& 7}A| 31 ¢l=d],
oj7le] ME BolH o7 2}43led, FAe] W AEE =
Ak} (Shehin er al., 2000).

CYPI EAE 718 CYPIBIo| ME-% k& 7ipe) &
Moz ZHPEY gl offi= wlokdt 5 o 2AeA

dlsin sy

CYPIBlo] @& Wiz WA 4 Aol Al Wz %]
7] WE-olch (Mumay Gl. et al. 1997). 3+ [7B-estradiol
< CYPIAIZ} CYPIBIe 2Jsled Z+7}h 2-hydroxyestradiol
3} 4-hydroxyestradiol > WA} =4, CYPIBIY wHA}
AFE-el 4-hydroxyestradiolo] Wtz sl 7oz Wiy
il gt} (Hayes et al, 1996; Shimada er al., 1999). 2-
Hydroxyestradiots o33t 7% bo] WAJs}x] of= ubd,
4-hydroxyestradiols- Syrian hamsterol] FoJ3}91-& o 417
otol WAt (Li er al., 1987; Lichr et al., 1986).
CYPIB19] of2igh st 2H4-2 CYPIBIS] Se]%gl A3
A7} &34l (antimutagenic agent)E /e 4= glule 7
& HoErh AR =S} Agslr] Ao F)9] hsp
90 chaperones, small protein (p23)#} WA chAeal
XAP, AIP &2 ARA9Z BRAE o3 M EAe| EA|gt.
Hsp 90 2|7t=r} ZAgslr] $ol3t +232 AhR® #A}
33312 2= chaperone THA Al A®lo]t} (Scheme 1)
2| 7t=7) A3sha chaperone Al He|=o] Yrin
AbR-E 3 W& o]F3}led hypoxia inducible factor-1B
(HIF-1B)2. %+2}3] aryl hydrocarbon receptor nuclear trans-
locator (ARNT)¢} 180-220 kDa (Matsumura et al., 2003)2]
o] EZA| (heterodimer)Z A8k} (Safe er al, 2001).
o] o]FFgA+= DNAS 54 ¥-9]4l dioxin %3 xeno-
biotics responsive element (DRE E*= XREpl| A#sH,
DRE®] 34 A9 S-TNGCGTG-3' 414} w3l 2 3}
AZIeh (Mimuraa ef al., 2003).

TCDDE female Sprague-Dawley ratol|A] 7R £2] 943}
£ =g, maledl M AL, o8t Ao
estrogen 2|&3YS HojFe} (Safe et ol, 2001). TCDD
E Hal FHolM estrogen 2]EFQ] Algba) s 2 o]
7k4® 712 TCDD7} estrogen receptor (ER) 2H-g v}
3 A AAIR AhR#; ERO| AFzwale] Eajghe
oju] &l u} 9leh. AhRE A7) AgollA WaEm,
A8 Aol TCDD2} AhR agonists?} 17B-estradiol (E2)
of 98] f-=" AT FA F7}, A EZEA, progesterone
receptor (PR)?] Z-E AA1E HelF9t) (Safe ef o,
2001). E2= AhR whAlof| oJ8kg- u]X|A] ¢kor} TCDD
+ ERa®] #3}5 f-=3led TCDDS E2% 4 A5} A
Fo|A] ERa Aol #AFA FHAFHA ol
inhibitory AhR-ER®] *}3 wA1-2 sl M Eol|A estrogen
2]EH ol o] Hbgel °J& miAd o E 59, AR
agonists ol &3] F=H CYPIAE E29) tiAlE Z71A)A
NEY F=E F48] AT (Safe ef al., 2001).

Flavonoid= 135 o}u|xAt (phenylalanine, tyrosine)Z}
malonate2 €] 2Eol|A A=l Flavonoid 732 7)&



Genisteine] Benzo(k)fluoroantheneel] ]38+ CYPIB1 AR 2ol wX|= oJ8F 165

£ flavan nucleuse]|t}. o]74-2 15712} Bt4 WA M7e
TEJFE (CeCyr-CoE uig=e] Qlet}. o] T2l A, B, C&
A3} (Scheme 2).

Flavonoide dubg o g 21Eo)|A] glycosylate® Hef<
g Eolm, o, &, el orange, scarlet, blue A2 =
A shed ok ohekgt FAA ofA o] delx
flavonoide E=5 (53] HEEF), 2}, W39} 22 J8
o} Ao}, WF, T, AR, oFE A B wEaEd
Flavonoid®] @2 ¥ 7} 543 & 7MHe A
flavones, flavanones, isoflavones, flavonols, flavanonols,
flavan-3-ols, anthocyanidins©] ™, biflavones, chalcones, aurones,
coumnarins, hydrolyzable tannins, proanthocyanidins (flavan-
3-ol oligomers), caffeates, lignansS& E3H}F 32 flavonoid=
R plant phenolo]™, o] & FZo wel EFHET
(Babich et al., 1988).

E =X human CYPIBIY 5 flanking ¥#&
pGL3 vectordl| clone¥ phCYPIBI-Luc& MCF-7 AN E)|
373 gl v wWeEkE elslrafel 3PAIRE A
Asle] CYPIBI A7 wale] st Al 5] <33k}
genistein®] A E37} Ql5-S dolR o)

ME % 9

MZ s

Hepa-l Al ¥EE 8 HEF 23 (KCLBpIA Fofite}
B A A TR AEE Fo] ujoksle] Al
ARS3ITh. MCF-7 Ml 2= 3k Al 25 23] (KCLB) ©f
A Beopitel E AgAe] AAs FHD MEF Hof wik
st} Alglel] AR83l%T). Hepa-l M1 ¥3E 5% FBS-MEM
WA AL 3ol 13] 1:59] W& A wieksisict.
MCF-7 Al 3¥& Table 18] 5% FBS-MEM ujz| 2 A}8-5}od
5o} 13 1:49 wlg= A wiksladvl. phiBl-Lucs
Z3Fsp= oM EF<l Hepal-1Bl-luc stable celk- Table
1-E9] 5% FBS-MEM with G418& wix|2 A}&-3e] 3
ol 13 A= 1:49 v|E=E A wiekslh. Hepal,
MCF-7 M| £2} Hepa-l-1Bl-luc °3-7HZ52= 37°C humidified
5% CO, incubator oAl wjeks}ld L trypsin-EDTA(0.05%)
& AH8slod Al ksl

x|

Ao DMSOe A7l 7 Fxo g EEst
mediume-2 AAAE Asgt F 10° M & 10° M
TCDDE ##)8kal 37°C humidified 5% CO, incubatorel]
2 A =it L i B e R EA R Ll

S AXE H2E o|w] LwiE AN DMSO®| FHEFE
7} 02%% 9X 4=F 3o

Plasmids

2 AlgjAlell Bt 9] Human cytochrome P4501BI gene
9} 5 flanking H-H-& E3t luciferase plasmid (phlBI-
Lucyg A3kt

Transformation

phCYPIBI-Lucs 100ngd = #3te] AAZo] 10 w7}
A 8 %, competent cell (E. coli DHS5a cell) 15u%
HolF F dg HolM 458 o WA ol F 42°C
olA 902zt o Aelgh el G fellA 128 F<t v
A7l &, SOC HiAl 150 ptE- o] 37°ColA 2-3A17F &
e} vlokaisdch. 1 wieked 50~100 ptE 50 pg/ml ampicilling-
#3381 LB agar H9 wjR|ol] =E35}T 37°C incubatorol] A
SR Bt wiorslel B AE AR A

Plasmid preparation

Transformationd}e] el ©d AHE A& 50 pg/ml
ampicillin® £33l LB #1Z| 500 ploll AEsted 37°Cel
A of 2A17F ot AE wikskde. wiekd & 50 pg/ml
ampicilling E33s1= LB #A] 100 miel] 500~1,0008) 3]
Aol 37°CollA 12~1627F 21e} wioksigict. 1wkl S
4°CoAA 2,500 rpm o2 1587 A £ sl AE A
& 22 5 PBS buffers W Hofelrt @A 4= A
AT o]F 4°CellA 2500 rpmoE SEZ YA Bes
o] ME HAEL ¥t o37]ol lysis buffer (solution I
; 50mM glucose, 25mM Tris - Cl pH 8.0, 10mM EDTA
pH 8.0) 0.5 mke €I vortex® 35-3] 4o]F F, lysozyme
solution (lysozyme 10mg/ml in 10mM Tris - Cl pH 8.0)
21 W PR 3 SIeIA 208 sl 1 F ol
S AheoZ 3k ¥ 10% SDS 100 ul, 2N NaOH 100 pl,
ddH,O 800 p7} &3 o 1 mLE Pold H rotatorZ
AolFriz} o] Fd3t etio] Hm A& el 1023
H8FE, 3N NaAC (pH 4.6) 750 uiE 2ol F34A)7)
F, 4 & el 208 FAFATE 2 F 4CeHA
15,000 rppm >3 307 WA Felsted A2 Aol
RNaseZ 5.6 ul Y3 37°C water bathell A} 2087+ kg4
71 9, A 20A] phenol extractionS o}, Aol B&
o] gloid wi7kA] FEke| PCIE F &5 WHERc) deiAl
20l H¢] 2 volume absolute ethanols 7}sle] —70°C
oA 1A)7F vhlg BHE- 4°C, 10,000 rpmell A 1587 <141
2 sldet. AdedAl pelietS 400 & dd H,00l o], 4
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N NaCl 100 ui2} 13% PEG 500 piS 715t 5| 92 9o
A Aeks] 458 vbBIIT). ©)F 11,000 rpmell A 15%-7F
A Rt 5 o oA pellets 70% ethanolE HHE-
A E L o9l ethanolS speed vacE ¢k A ZAFA]
71 # d" ddH00l Feoli A33] 3)A3led 260 nm,
280 nmellA 53 =8 FAs 1 kS Al o] &
260 nm, 280 nmol|419] FF= u|7} 1.8 o]Ake] DNAS A
ol A3 01 08% agarose gelol A FH7]ejFo2
plasmid®] 4} &] % =715 Flgc}

Transfection

Hepa-l M EE 48 well platedl] seedingdl™ 60% AX
& d7hx] wioFstele}. Lipofectamin 2.5 ngs E&Hal=
serum, antibiotics free MEM medium (without phenol
red) 25ul &9 pmCyplal 5-Luc construct 150 ngS
¥3Fs= serum free medium 25 pl £988 41T AR2dl]A
4557 vbs-A)17) o8 200 piY serum free mediumE ©
7l AolFsdet. ME7 238 7 welks PBSE 23 Al
A3}l of7]of] HelM ubEAIZ] EAE 7ZF welld 125l
A 718}, o]F 37°C humidified 5% CO, incubatorel] ]
SAIZF whoF&}I 2xserum, antibiotics medium (MEM
without phenol red) 125 piE gl

MCF-7 A%+ 24 well plateol] seedingdlal 60% A=
Z di7kx] wjoFstAet. TRM™-50 1.2 pied phCYPIBI-luc
0.4 ugS serum, antibiotics free medium (MEM without
phenol red) 1200 o ¥ & A2 F 1587 WRssic)
AZ7F 23 7 wells PBSE 2 A8 of7]el] ¢
ol A wRSAIZ] EAE 2 welld 200 ut¥ 7H. 37°C
humidified 5% CO, incubatorell A 1] 7+ wi<Fat 5| 2x
serum, antibiotics medium (MEM without phenol red)
200 piE- FoiFd=t.

Luciferase &4 &4

Gene constructs- M| ol transfection A|7]2 A 2] o5
=3 TCDDE AA|gF 5 24A17F ol luciferase TS
Z2Asark. 24 AErF 23 weltd PBSE 23] AlHg
%, Hepa-l MZY 9| reporter Iysis buffer 30 ul, MCF-7
MEY o reporter lysis buffer 50 ptE- 7}k 15% Fgt
k20l A4 incubationdle] lysisAl AT T F wello] &
100 plE 7F3t ¥l=h-& scrapper® scrappingdt ¥ cell
lysateol] luciferase assay reagent (luciferin}® 7}3F ¥,
Berthold fuminometer® relative luminescence & 234319
oh R A AegellA dofzl A okS VEoE
RLU (relative luminescence unit/ protein)=. 2HAksled, o

Zoll digt fold induction®Z vtebigict. reporter lysis
buffer (Promegay 5xF H FF42 IxE 3|Xste] A}
4 3192, luciferase assay reagent™ luciferase assay
buffer (10ml)E- luciferase assay substrateo] ¥o] recons-
titutionA] 7] 3. microcentrifuge tubesl] aliquotsird —20°Cel]
A B3t g 20~-25°CellA 59l 5 AREsIsic

CHYE M

Bovine serum albumin (2mg/miy& standard23}e] micro
BCA protein assay reagent kitS A}-&38le] cell lysate?]
supematant protein °F-& ELISA reader® 23& 3t}
microtest Il flexible assay 96 well plateel] cell lysate
25 piE- 93 WSS 5 7Isled F3e] 50 uit HAIsE
9t} o2 micro BCA reagent A (sodium carbonate,
sodium bicarbonate, tetrate® 02N sodium hydroxide®l|
23 #), micro BCA reagent B (BCA detection
reagent), micro BCA reagent C (4% cupric sulfate
pentahydrate}2 50 : 48 : 29] W]-&2 42 &3NS 7+ well
of 50 7kgE 5 60°ColA 1A BREAIFIAL 1 Fe)
570 nmell A ELISA reader®. 352 24 3¢t}

MRNA &3

2 AAZ HMEE ZobA PBSE 7F3HAL vortexdhed
single cell® 7H= o} 1000 pmell Al 10327F 44 He)4
7 42 AE AAE] 0.1% DEPCE 7181 1037k 2
A A EE lysisAlFHe o5 9] 10,000 pmeE 13874 €
AElElal A S sl 260 nm HAelA FREE EH
gt 5 52 Aol wle} F=5 ok

28 total RNA 0.6 ugell s ool 0.1% DEPC
E 718} 105 upt =HA & ok, 3719 random primer
0.1 pge ¥ 70°CelA] 1087 incubation?] 713 A-5<llA]
FYA A 47l 1mM dNTPs 1pl, 100 mM DTT
2w, Sxfirst strand buffer (250 mM Tris-HCL (pH 8.3),
375mM KCl, 15mM MgCl) 4ul$t M-MLV (Moloney
Murine Leukemia Virus) Reverse Transcriptase 200
units, RNasin 20 unitsg 92 ¥ 23°CollA] 1087 Hpx)
AR, o] F 37°CelM 1A17E ibAI) F, 95°CellA] 10
7 g F dFel dtel WS FAHAFHS RT
product 1 ulell forward/reverse primerS 77 20 pmolX
Y l0xreaction buffer [pl, 25mM MgCl, I ul, 2.5
mM dNTPs 0.5ul, Taq polymerase 0.5 unitsS 7}3}1,
HIFFFTE FolAl AARFe] 10ut HEF & Fo
Table 32 A2 2 Minicycler (MJ researchyl| A Hhg-A]
Z . PCR producty ethidium bromide® 43t 29
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Fig. 1. The dose response of B(k)F on the luciferase activ-
ity in MCF-7 cells transfected with phCYPIBI-Luc. After
transfection, cells were treated with 0.1% DMSO or indi-
cated concentrations of B(k)F for 24 hrs. Luciferase activ-
ity was determined as described in Methods. Data represent
the mean+ S.D. (n=23).

Luciferase activity (fold induction)

agarose gel AellA A7]edEate] Hd ¥, image
analyzerS- AM-3}e] Ay AlQ) ok& Aekslgir}.

2 o

Benzo(K)fluoranthene0| CYP450 181 {TXt waio
oixle H&

MCF-7 M| Eo| phCYPIBI-LucE transfectiondt %,
PAHs ZolA CYPIBIS) 7L alg 7P el =3t
L BROFE 107" M~107° M F=2 2447t HX|5}e] wd
= luciferase 84S S48 L A7} luciferase 24
o] & oEH o2 ZF7189I 1uM BKF A4
luciferase EA3-& o) 27l vl 45.64) Z7sisiTh (Fig 1).

Genistein0| CYP1B1 REX} W80 D|Xl= AHE

Genistein®] CYPIBI 53} el vja]= of3ks oo}
H7] 2l8] Genistein < thekst F=22 2447} ©HE- XX
o8k CALUX activity®s FAslsich o dadoss
BKF | pME %31}, Genisteine 350l LEEE &
AW&= phytoestrogen®-2 AM fHet Ml EF] MCF-7
M Eo| phCYPIBI-LucE transfectiondt F, vhofst =
(10 M~10" M)E. 2477 2} & whelE= luciferase &
A& EAsch 2 AF 1M BRFS &5 XA
CYPIBI A7} &2 djzxzol vlsf 289 F7lsladet.
Genisteing A8%Tol|lM wHs M8}l & o, CYPIBI
Az} w2 o 2ol vls] 2 Wt sl (Fig. 2).
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Fig. 2. The effect of genistein on luciferase activity in
MCF-7 cells transfected with phCYPIBI-Luc. After trans-
fection, cells were treated with indicated concentrations of
genistein or 0.1% DMSO for 24 hrs. Luciferase activity
was measured by Luminometer as described in Methods.
The data represent mean = S.D. (n=3).
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Fig. 3. The effects of genistein, daidzein, chrysin, naringe-
nin and morin on the CYPIBI mRNA expression in MCF-
7 cells. Cells were treated with 0.1% DMSO or 1uM
B(k)F or 1uM flavonoids for 24 hrs. CYPIBlI mRNA was
determined by RT-PCR.

FlavonoidZ} CYP1B1 mRNAX| O|X|= A&

MCF-7 A 3¢l 1 uM Bk)F2} 1 uMS] genistein, daidzein,
chrysin, naringenin, moring 2447t HAgk F, WAEE
CYPIBI mRNA &g RT-PCRE A3l 1 A3}
BFS CYPIBI mRNA &S £71A]7]%= vb flavonoids
= 27 v)asked o7t Attt (Fig. 3).

Genistein0| B(FOl 2|8t CYP1B1 RTIXt Walol O|x|
= g

upol o)Al #}sl el PAHs FollA 7Hd ZHEEH
CYPIBI A W& E X3l Benzo(k)fluoroanthene
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Fig. 4. The effect of genistein on the B(k)F-induced
luciferase activity in MCF-7 cells transfected with phCYPIBI-
Luc. After transfection, cells were pretreated with indicated
concentrations of genistein for 4 hrs, followed by the addi-
tion of 0.1% DMSO or 1 uM B(k)F for 24 hrs. Luciferase
activity was measured by Luminometer as described in Meth-
ods. The data represent mean=+S.D. (n=3).

w

1B1 mRNA level (fold induction)

| H
o |
BIKF (1uM) - + + + + + +
Gen (uM) - - 0.01 0.1 1 10 100
Fig. 5. The effect of genistein on the B(k)F-induced CYPIBI
mRNA expression in MCF-7 cells. Cells were pretreated with
indicated concentrations of genistein for 4 hrs, followed by

the addition of 0.!1% DMSO or 1pM B(F for 24 hrs.
CYP1IB1 mRNA was determined by RT-PCR.

(Bk)F) Genistein &3+ Aol 23k CALUX activityZ
4315}, oM T2 BKF 1 uME 225k}
Genisteine> 3-Fol| AL5E2 FA3l= phytoestrogen® =
Ab frasE AIEFQ MCE-7 M el phCYPIBI-LucE
transient transfectiondt ¥, o188k 5 (108 M~10"M)2]
genisteing: 44| 7F AAA3}AL 1 uM Bk)FS 2] #]3}ed 1+l

T luciferase 48 &A1 2 49 | pM BRFE
5 AAA] CYPIBI AR HEL W27l ulsl senl
71815 BFl o8l =8 CYPIBI AR} Wl
genisteing 10 nM~1 uM AXA] A] 749l o}, 10 uM
o] el Ai= Z7bE Y (Fig. 4).

An]Ag

S AHES

GenisteinO| BFOfl 2|8 CYP1B1 mRNAY| Ojx|= 3&f

et 94l 318t Bl Benzo(k)fluoroanthene (B(k)F)=
Genistein &3+ #x]ol] 2§t CYPIB1 mRNA %W&3& RT-
PCRZ ZA3l5dv}. oF4d 2222 BKF | uME HA]
st Al R A 2590 MCF-7 Al Eol| ookl 5%
(10 M~10*M)2] genisteing 4A17F A28} Bk)FZ
2447k 28k F wHEEE= CYPIB] mRNA &€ RT-
PCRZ FA3sIct. 1 4% | uM BRFS 95 A4
CYPIB! mRNA &2 djzgdf vls) 3.4 Z7}315i.
BkFell 28] $=% CYPIB] mRNA &2 genisteins
10nM~1 pM HAA] A ZFEF o0t 10uM o]Ake] 3%
Lo M F7bEAE (Fig. 5).

o #

HEH AhR 2}7F=E PAH (polycyclic aromatic
hydrocarbon)2l TCDD (2,3,7,8-tetrachlorodibenzo-p-dioxin)
7F sl ol2ldt B2 AxfolA Wt Wy oA, B
HlA wek 5ol falgt WSS 3ok PAHsE f7)A)
=9 E¢9A d4aE AW, TCDD (23,78-tetrachlorodi-
benzo-p-dioxin), 3-MC (3-methylchloro anthracene)?} 37
cytochrome P450 1B19] 7}t f=Eadole}. o]2j3t vukg-
S I ARRS WiAR Bl o] Fox|= HloR deA]
3)t} (Devito et al, 1994; Poland et al., 1982; Safe er
al., 1990; Schmidt et al., 1996). EZk=7} AhRel| 23}
H, hsp 90 FHAZHE frelEe] Amel AgFo =z 3
HE of3sle] DNAY Zgte 4 ol Fel2 Aol
CYPIBIF 7§42k upstreamell £418}= DREE <l
2], Agsle] chromating} nucleosome F28 =£31) 3}
o promoter22] T 2 Al HALE A FRIF)A =)
(Denison et al., 1998; Morgan et al, 1992; Okino er
al., 1995; Whitlock er al., 1996). Aryl hydrocarbon®
&k uhS-Ad-2 AhR ¥4 oRz) estrogen receptor (ER)]
wE T FHsE oz gelx glek (Dohr er al, 1995;
Thomsen et al., 1994; Wang et al, 1993; Zacharewski
et al., 1991). ERo] ZA|3k= MCF-7 A E9|AE TCDDo
oJ& CYPIAl AL WE W EROD E4 3Ho| Z7)s}
v} ERe] EA1814] %= MDA-MB-231 M| Zel|Al1= o]e]g}
uhs-o] AR olde} (Dohr et al, 1995). AhRZ}F ER
o Az A AA Ape]o] Azwal PsAlel A7)EwA,
TCDD7} estrogenel] 218 25t o8 W52 AA5l=
anti-estrogenic effect7b &0l WA (Safe et al,
1995; Wang er al., 1993; Zacharewski et al., 1998). &
A#o| A= human CYPIB1 5-flanking regions luciferase
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reporter geneS EF3F vectorol] clonedted, Hepa-1 A2l
ransfection & 5|, 17p-estradiol (E2)3F HAAIQl 16a-
estriol (160-E3)0] CYPIBI 7z we) wjxe= g3S
otolwgtet. 7L A3}, 17p-estradioks 10°MZ 5 X =3
739 thzgo) w3l Iuciferase Aol W37l glglom,
25x107Y M TCDDE @5 AHAg At djZ7l vls)
20ue] A F7HE VeRNlEl 17B-estradioks TCDDS}
Wg Hxg A4S, TCDDe| sl = U3E luciferase
gL 100%E B o 62%-75% ZAslgiet. L 714
& opz wahs] we{ AR Aot gel mobility shift
assays 3] TCDDel ofsll &A315l AhR®] DRE A&
17p-estradiole] HFeNEro 24 CYPIBI A4 3 A
o= Bar) glow, 7|8 AAF 24 Al nuclear
factor-1 (NF-1)°] AhR 2 ERell 2|8t 4=} Aafel] 54
o Fedsled, ERY squelching 2H-0 2 Q&) A Eapr}
velhd 7bsA s A A= gle} (Corthesy er al., 1989,
Indira et al, 1996; Jeong et al, 1998; Kharat et al.,
1996; Martinez et al., 1991; Ricci et al., 1999).
FlavonoidsE estrogen 35 W 3RME-EA 2| 7553} ¢
Ho] CYP450 EAAQ] FA1A} Lol gt 2hgol il
= 3F3] A7HI 9lo} (Balaguer ef al., 1995; Gehm
et al., 1997; Hsich et al, 1998; Siess et al., 1990). £
Algo|x= MCF-7 Al Ee| phCYPIBI-lucE transient
transfectiondled 1 uM FE2 PAHsE 2447k E<t A A3}
o EEE |yciferase AL 248}l Flavonoids7}
CYPIBI $4AF el v]x|= g3FS dolBr] 4
MCF-7 M| Zl| phCYPIBI-LucE- transfectiondle] genistein
£ ook B (108 M-10*M)E. 2447 D5 X X]o]] 9
g CALUX activityS SA3I5leh. 2 A3 genisteind 4
oA th 2] vlal| CYPIBI fAAF o) & o3
S ulxA] ekl w3 MCF-7 2o B(k)F} genistein
S 1 uM 52 2447t X& F, CYPIBI mRNA®| ¥
#& RTPCRZ &39S W= BkF- CYPIBI mRNA
18-S Z71X 7] uhn genistein® W27} v]sle] &
atol7} gldvt. e, ek oAl set E49l PAHST 5
A A AEEA CYPIBI HAA HEL FEdle
Benzo(k)fluoroanthene (B(k)F)#} genistein 3+ x| 2] 2]
g CALUX activity® &A38 A3, | uM BRFE 25
A CYPIBI $AA Wl tj x| wlsl o Sl 5
718K, genisteing 10nM~1 uM Z AHA| A] = 9
E=x o2 74499 o} 10 uM o)Ake] el BkF
of 23k luciferase o] F7IEISITH E MCF-7 A2
cheFsl (108 M~10" M)} genisteinS 4412 AA 2|3}
I BKFE 24717F A A8t F, W= CYPIBI mRNA

g
=

WS REPCRE ZAsKich 2 4% 1uM BRFE =
JA] CYPIB1 mRNA 232 djzzgol ul3)] of 43
W 71813, BFel Sja] =% CYPIB1 mRNA ¥
8L flavonoidsE 10nM~1 pM AHZ] A] F= oEH o
2 7ZAasgont 10uM oo oMy F7HE A
Ciolino Sl 984 quercetin} kaempferol®} 72
flavonoids”} AhRS] ej7t=2 #-43ko 24 AhRS 78}
o] CYPIBI fAA HEE 28T Ao HA Y
(Ciolino et al., 1999). 2, TCDDell i3t flavonoids®] ©]
25t oA &7t dF9] AR ZIAZA AhRe| s
TCDDe} AAH o2 Aggro s vehhs 122 Hejx|
™, resveratrol®] 7330l TCDDol| ¢J3 =% AhR ¥
A7k DRES) Aehe 72e Ao ZH oAl Eaph
Ep = AleZ BuH3 9t (Ciolino ef al, 1999; Gehm
et al., 1997; Henry et al., 1999).

A2 faA A 2286 g B77F wel AlasAl
A (nuclear protein)d] 3]E (histone)?] oHE 2}
(acetylationy’} oJ8] iz} AAL Ao F83 933 3
ofa A 9k AANE F]a'el chromating #
ol EARE Ao, AFE U FAAES] 24
oA Bl Todsh= Aoz F=HT 9)} (Grunstein ef
al., 1992).
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