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B4 WO~ MR E £ B S e % P450 1AL

AL RELALHEIR TR AL L H 2 DNA adduct levels & % § *0 7 3
2T P PR G E ) 52 N CYPLIAL GSTMIL 2. L7 % =1 ka8 -
TREAT A RTD A Z E2E Y o A ud R R R e F R
FoL AR e F R A R &K 2 CYPIAI mRNA 2 4 A% § %
246§ 120 Bor -~ |2 DNA adduct levels & # it &2 CYPIAL 3 B 2 #4E 1 o
¥ohg A R B 22 ER 3 2 hypermethylation 2 #f &% i3+ 14 g7 ER &
S A2 A RE o wiz 4 ER I ¥ g lw e (i Bk 12 western blot v Gel shift
assay ’ ,‘L%‘F’Zﬁ 7+ ER {5 /29 iv 848 AhR &2 Amt % & » i&m §i& CYPIAI i
& o m % siRNA = 2 %% i ER & fpimie 2 2.7 % P % IR > CYPIAL 39 23L&
B ¥ Mt ER X3 " MR k9% w2 0 I k2 Gel shift assay 7 @ P ER 44" M0
fmfz 2. AhR &2 Amt % & XRE 2.5t 4 5 B ¥ " eIl % o " re ¥ » ER € itiE

AhR & v > & @ i858 CYPIAL 2 45 o Tt 4 (4% 5 #8 2 DNA adduct levels

TR A REBEAMER AV RESY > 00 ERH AR 2 2T (¥% » 4
LR SR AE R 452 CYPIAL thffie @ AR e d? * F AT R

% 2. CYPIAL 2. &3 » ® ¢2 3 DNA adduct levels 4p B » 382 » A3+ 3 d 9% fg o
# imee iy R 3 P 14F A 2 DNA 3 2 R 5d ER # AhR 2 3

Er HR



Abstract:

Keywords: lung cancer, estrogen receptor, CYP1A1

Our previous studies had indicated that the DNA adduct levels in nonsmoking female
lung cancer patients were significantly higher than those in nonsmoking male lung cancer
patients. The high adduct levels can not be explained by their genetic polymorphisms of
CYP1AT1 and GSTM1 that had been shown to be associated with DNA adduct formation.
To elucidate the molecular mechanisms, lung tumors and cell culture experiments were
performed to understand whether the cross talk between estrogen receptor (ER) and
arylhydrocarbon receptor (AhR) was involved in activation of CYP1AI transcription to
cause high DNA adduct levels in female lung cancer patients. In lung tumor experiments,
CYP1Al mRNA expressions and DNA adduct levels in adjacent normal lung tissues
from lung cancer patients were evaluated by RT-PCR and 32P-postlabeling, respectively.
Our data indicated that CYP1A1 mRNA expression levels in female lung cancer patients
were significantly higher than those in male lung cancer patients. In addition, CYP1A1
mRNA expression levels were correlated with DNA adduct levels. On the other hand,
MSP data showed that ER hypermethylation in male lung cancer patients was greater
than that in female lung cancer patients. Namely, a higher frequency of ER expression in
female lung cancer patients compared with male lung cancer patients. In cell culture
experiments, we first transfected ER into lung cancer A549 cells and found CYP1Al
protein levels were up-regulated compared with those of parental cells and gel shift assay
data indicated that AhR-Arnt complex was significantly increased in ER tranfected cells.
We also used small interference RNA to knockdown ER expression in lung cancer CL-5
cells because the cell had a relatively high ER expression. Western blot data showed that
CYPIA1 protein expression levels was sharply decreased in three ER-knockdown cell
clones compared with that of parental cells. Additionally, AhR-Arnt complex was also

significantly attenuated in ER-knockdown cell clones from gel-shift assay. These results
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from cell culture experiments strongly indicated that unliganded ER expression may be
cross-talk with AhR to promote liganded AhR nuclear translocation to form AhR-Arnt
complex binding in XRE and then up-regulated of CYP1Al transcription. The
cross-talk mechanism of AhR and ER provide to explain why a higher frequency of ER
expression in nosmoking female lung cancer patients had a higher susceptibility to DNA
damage derived from environmental carcinogen exposure. Thus, accumulation of higher
DNA damage may be linked with lung tumorigenesis of nonsmoking female lung cancer

patients in Taiwan.
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FHREACHECERES S ZFRRTF AT R - E G RAEFEH AL OF
ko @ ¢ f‘a%’** W2 B R ? A Y RS ¢ ’Efiﬁ,”#éf_f%‘i—%’ﬁ i DNA
adduct levels ¥ 514z 2 € & g% 4 4p #&(Cheng et al., 2000)> > 3 7 34 2
1% % & 2 % 582~ benzo[a]pyrene (BaP)-like DNA adducts 7 £ BE3 T
& (Chengetal, 2001)c ¢ o8- 2R B 5 L “7ig 2 DNA i F e0h g it
T A GRS P 6 F R B BRI o B2 ¢ 4o DNA GEX H ha) S

#1 £ (S BHE L 2 CYPIAL 22 23 0 24 £ %) GSTMI 12 2 DNA 4 A 7% = 4

N\

AFZ ARG R B AHE CYPIAL AFI2Z A3 E8Apl - &% /Pyt o e
WP IE & 'b‘_ﬂ?ﬁfaﬁv,&—*ﬁ Lo ?“‘ & ¥ 3 #B 2 DNA adduct levels’ ¥ 2 DNA adduct levels
2 CYP1A1 mRNA s 3R5 & 4B o Fpt 4P|~ 125 $#.3 2 DNA adduct levels
¥ 12 CYPIA]l # B ® Xk f2f# (Mollerup etal. 1999) - e ¥ % # 3 #% 2 CYP1Al
AT R AR E LR R M R EH TR T S AP o o
mEREFA LT EEPEN 26 A fridg 2t it R R O BRT
w7 3 MR R 20 #pit & (Estrodiol, E2)¥ av fr i s 4 5 M oo Flut R MRS & &
2R 3 x B MOER E2 2 Rk 0l 75‘« Aryl hydrocarbon receptor (AhR){r
Estrogen receptor(ER) /™ 2 5% /7 2. % 3 1% * (cross talk) » ¥ it %22 CYPIAL £ 7]
2 e o 5 B ADR 22 ER & SEMELEE AT 2 2 3 0% % & § A iU imie ¢ AR
Thoo FRER T T AT A 47 0 B4 TCDD, BaP &S #% ¢ 4 ER 2 proteosomal degradation
Flpt xS FENRF RS A A2 A AR o 3 A F IR E2 € Fr4] ARR 2%
o @ CYPIAL 2 43> 2 chim?e B2 P12 B85 I 2 blme 3 3 b
Flgod 3= 54 s gt g 2 ds FRL4ER i 5 8 A2 mER 2 E2
2T o R i ¢ ER ¥ AR 2. 2 3 (8% ¥ 50 % B3l imie o 2 % R

fm?z @ ER #2 AhR 2 2. 2 3 iv% &3 ¢ #28 CYPIAL 2 45 1 > & 34 DNA
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”&%éﬁ*ﬁ%&?*iﬁ@@ﬂoipfz%mzﬁﬁiéﬁw%&ﬁ\
¥ 3% 2~ benzo[a]pyrene (BaP)-like DNA adducts 7 £ 4 ¥ % ** % 7 ¥ 12 &
(Chengetal., 2001) o ¥ 'L &2 F &2 249 & & 2 DNAadduct & B > o807 ki
FAPATRAED ZHPT - B3 BF]C FRPEARIREF T Y | RSP
2_ DNA adduct levels> ¥ 2 DNA adduct levels &2 CYP1A1 mRNA & 5 & 4p B 12
(Mollerup et al. 1999) o @ = 48+ |+5 &5 #.B 2 DNA adduct levels  ztd 3 ' 5]
Ao TP H A I I ST G A RNRIT o & B Mdein B £ 5 IR A s S BHE
2 CYPIAL 2z g&izis 5 B o d 503 & G 4F3t-4 B p2 DNA G 22 5 giE > 7
BB g R P 7 7 MOk R 2 ¥t % (Estrodiol, E2)PF unliganded ER £233 ¥
CYP1A1 2 AhR signaling pathway 2- B er7% 3 8% o F]pL J | MR B e & 2 7 $b 720>

£ 7 k& E2 2 47+ % w5 2 Aryl hydrocarbon receptor (AhR){r Estrogen
receptor(ER) ™ 2 5LEL /T 2. 3 1T % (cross talk) » ¥ it %22 CYPIAI £ %2 #4775

fCo TP AP A F N A (A MOk R 2 E2 2 R AT MR e ¢ ER 22 AhR

po

AT AEH TR PR o fe W gpimte ¢ ER & AR 2 P2 2 3 &% 4.3
¢ B CYPIAL 2 &% 1 > @ 3+ DNAadductlevels ? B 2 4 AP > Flpt h3- %
MR NA R T A R A EHEAF P RS LS Bl
SR R R A PR T2 S PR R R 5 - F 2 DNA adduct levels ? i& % A 3+

L 2ZAE P g
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Wik B RE L F T A G A S W] e % g (small cell lung carcinoma, SCLC)
23 2L vz % g (non-small cell lung carcinoma, NSCLC) o | fm#& 3 Jg 5 3% 4 3t §
Mo P BRI A AR o iR 2R 12%TF] 25% o o] dm e VR 4 KR B (P
Dt B hHACES IR B o 2b ] e W e R L 5 ik 23R
Bt T1%3] 88% o 250 % W R cnd £ fodf ATHE A i B FRHC] St R S M o 2
| dm e R R R R R A B X T A R Z fE L ”f]lfﬁ'ﬁ' (Adenocarcinoma) ~ @ik &
P2 % (Squamous cell carcinoma)® = w2 Jg (Large cell carcinoma)= #§ °

Ry Es FRFRET > pAR- -2k EHHE- 2 ERP LA R
Fehy - m(Fd %, 4 izt 1984-1999)01955 & T L4 s & LA v o
B 2.67 Aqe 125 A EFE RS RS 01996 £ § MLm= e

L

o

¥

HAF 3487 A2 1530 4 oL E 2 W Ko B Lo 1L K
AT 2 e B R B SHF - BRE o A R R R
Wi Soeht AARE T 1980 & (N Aw B T B Abrig o b Rt 2 S g i

S
T

FAtgr 2 o p 1950 &% 1994 #2 F > LMK FH T TR ARYT

tH 3 4e 3 % (American Cancer Society , 1994) o Valaitis & 4 5 21 (1981) » j&
1963-1967 1 1974-1976 ch-+ & 2 {F » fe & Hlj‘(:)%év’ﬂ& TRAM AT F S R TV

wo AR B R et FC19% e 3 31% 0 B A e R Qﬁwé'gév":k“ FogH A A

R B S SR 2 fe B URDA oG H e 0 1 1987 E W2 5oc

RE B v EFRAEF - 2RE = R ¥ (Emster, 1994) o &5 #E % 0 B

1973 # B 423 5 Wifp- EXAMRKRIES = - 257 RFRF FIPET o4
BORERE L 0 £ H LA R FOR TS o R S B A £ R LR

AL -

= “DNA &34 %

Polycyclic aromatic hydrocarbons (PAHs)%_j i£.7% %%k 8 ¥ /5 4 # -PAHs 1 & vx ¢



B K RFME A G W ¥ RS SRR AR 2 E LS 53 10 um
(Gerde et al , 1991a ; 1991b : 1991c) » PAHs % 7 7 f.d w3 i » Rp 2 % > 77
SapEPZ L FAEME WP o2 M) H PAHs € 52 5 & 3% 172
(biotransformation)#-# 2= diol epoxide A|eit#+A # (Sims et al , 1974)+ &

DNA 4% » )% £ {f % & 0 DNA b 4 o

2L ER (WHO)E A 47 30§ ¥ % 5 §f RF#okr &0 PAHs 6 > B %830
BRI PAHs » 2 ¢ B[a]P ek & 5 10 ng / m’  B[a]P £.£ 4| & 4 R i
PAH i* &4 o H 3 & NS5t 2 BT & 352 BEJL:E(T ¢ (1) Mixed - Function
Oxidase--1 & §_w*®2 & % P450 (cytochrome P450)e1i® % » 4 B[a]PC7,C8 = % ¥ it
= 7,8-epoxide » (2).5 epoxide hydroxylase (EH)#- 7,8-epoxide -k f% = (-)trans-7,8 -
diol » (3)£ g im¥e ¢ % P450 ehi®* > % (-)trans-7,8-diol £ C9 , C10:&{7§ v fv%
4 = 17-t-8-dihydroxy-t9,10-epoxy-7,8,9,10- tetrahydro- benzo[a]pyrene(diolepoxidel)
r7-t-8- dihydroxy-c9,10-epoxy-7,8,9,10-tetrahydrobenzo[a]pyrene (diol epoxide II) > ¥ %
BPDE - @ BPDE ¢ (5d &2 DNA =434 > i = L Fleng 3 R % (transversion
mutation) > ¥ m ¥ § #g R R R {eRk AR (Slaga et al , 1979 ; Thakker et al ,
1985)c ¢ Fri T H ERIFJpA) % 01 & B F]F X R L 7 7~ £ 7PAHs (IARC,
1986) o 3F % 3F £ dp d1 > $HR L2 .&ji e s el § g friRl 1 2. PAH-DNA 4
S g 2oL g F ks B % (Phillips et al , 1988 ; Randerath et al , 1989;
Garner et al , 1990; Jones et al , 1993)-Risch % + (1993)erin (7 £ 2 2 7 S % kg1 >
ez S ’fﬁ‘ﬁ FEg e § ek ’ﬁ°—*‘4 g ek B (412 odds ratio = 27.9,95%
CI:149~52.0; 91+ : odds ratio = 9.60 , 95% CI : 5.64 ~ 16.3) - Ryberg & 4 (1994)
B g SRR L R e 2 DNA R Z EmE R ~ A4 b
PR LET o 47 52 DNA 425t 2 BT 115 0 6 PLs A A0 Y A5
Ak BHET AR B 0 Tl g S e DNA GERF L TG -
e # R FHBIEA TG 5475% 0 a4 ]%”’#*)%ﬁ-‘k G5 Ry g (I
327%3F) ¥ £ § M= F R4 4EF - B % (Department of Health , R.O.C.,
1996) o BT AT FHF IR S 5-?’-‘#«‘)%.& Fom s hDNA gt ohy £ T
#48 B 14 (Chengetal., 2000) » &7 S T ¥ s & ¢ 0 -+ [ DNA &gt g £
§ 4% 113F 7 (Chengetal ,2000) - iz 77 7 S & B r L & /% 2L ']%_’-‘#:)%,&—'ﬁ g
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wad DNA i 2 585 s o @7 el v HARRK FS o blde 0 B A
“E (Yang Master Thesis , 1997)&% ~ | B4 & & 3 e 8B 3 M o

= ~ ¥ d 4 P450 IA1(CYP 1A1)

d @ik ¥ rimie % P450 1A1 (CYPIAL) %% PAHs * &2 3> @ afip 2=
DNA 434 « # CYPIAL & FIi% 1+ ePfiisS 3 % B Fig. 2« © o CYPIAL A Tl b £
% AhR B ST Fpedme B¢ e AhR i & 22 ik 5 39 90 (heat shock protien 90 ,
hsp90).5% & » % fie =48 (ligand) 4= : TCDD & B[a]P i& » 'm?# A 22 AhR % & > B §
i = AhR 2 hsp90 » B > JpFfe = 48-ADR AF & F € 21 e P p > FEPpN J
v Amt % & 0t 4F £ € & XREDNA R 7% & iga A% CYPIAL AF|hi R -
VL a‘ﬂ J1 AHH 7% 14 (Alexandrov et al , 1992)f= CYP1A1 & Flend ¥ it 522 d
TR ATA e A e fE (Kouri et al , 1982 5 McLemore et al , 1990) - 3% % # 3
Ap 1 CYPIAL AL 5] 5 A4 00+ v ja o Ty B BRI R X+ (Houlston et al ,
2000) - i AR F AT 0B R G R )%}fia B DNA#ELFahz & X580
LR BT Y o DNA LS F BRI LS - AR F A CYP 1Al
A5 A L SR FILCYPIAL A7) 5 A4 DNA4E L 3 £ & M (Chengetal ,
2000) « F1- CYP 1AL A %] 5 A1 5 i f3 13 & 8 %2 L9 B Rpt 7o
HiARt kB am 2P g o

=~ Estrogen receptor (ER)eniz 4 2 7+ 1

A g ekt £ X §8 (estrogen receptor, ER) & F] i3t 4 ¢ 48 6p25.1 F > > & &%
140kb » 7z 3 8 i# exons # 8 f# introns (Gosden et al , 1986 ; Menasce et al , 1993) -

PR X R d 595 Bt Fev £ 55 66 KD (Green et al , 1986 ; Greene
etal, 1986) > #5 6 # A-F %% (A-F domains) (Evans , 1988 ; Tsai et al , 1994) - N
=% A/B % & =7 F transactivation function (AF-1) » C % & %3 & 22 DNA % & 0

% (DNA binding domain) » C # 0 E %

‘UH—

&% B A e (ligands)E X R &2 =
% (ligand binding domain) » * 3

F1 % BESELRE (AF2)- F 1 40 AF-1
B2AF2 {5 R 0pH R A S X WA R EEE v (Toraetal,
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1989 ; Kraus et al , 1995) -

PR E E S X HMBET 2B A AET 0 blde “’f]l CHE PR B g

5 %Qﬁ%‘ﬂi{ AR AR oM E IR Ed PLE R LA TP
o igdimee s e R PR Hmte p 2R A G X MB L AR bl
e o ppf R R M- L AepP F AR By g F L g a2
homodimerization % Fifis it » EERBE A adwpd Z0pH F X MAF EF > €d e T
doagox dme pr o (Fig. 4) (Tsai et al , 1994) 0 2 &3 - B2 3 13 kA $o
palindromic sequence : GGTCANNNTGACC - estrogen response element (ERE)
(Klein-Hitpass et al , 1986 ; Kumar et al , 1987 ; Evans, 1988) > i&m 34 357 5 4L Fldo ©
c-jun (Salmi et al , 1996) ~ c-fos (Hyder et al , 1994 ; Salmi et al , 1996) ~ bcl-2 (Bhargava
etal, 1995)% pS2 (Rajah et al , 1996) % L F| e & -

¢ 5o TCDD & & 3]« PAHs #g it &4 > - £ R 3 HF%RF R > TCDD ¥ it § 51
A2 I & B bR b ey A0 AR A AT 3 4 0 TCDD ek st Y T W
7 F k¢ o Vessey (1983)F7 7 &ior » Swpid ¥ QL PR TCDD ¢ "% i p |25
53 s B 9;]1£ o -k rh R mf@ﬁ < o ip& d 3 TCDD ¢ %51 AhR @ Frd]
o P ArE o 20 T 25 A F] ¢ c-fos protooncogene mRNA 1% L (Duan et al |,
1999) - Kharat % 4 ip 1 TCDD 2 # anti-estrogenic <l 0 U § (5d AhR Kk Frep
ME i g s i i o i BRI > AR S¥pH Z X T 5 3 ivt

(crosstalk) o Caruso(1999)% + 7% % 45 41 » Hsp90 F=v € %27 AhR &2t % X W F o0
% 3 i¥* o Kling et al. (2000)%* 3 7~ &5 » X & orphan receptor # — ¥ coactivators -

COrepressors g BIrEHE X ME AR BFen 3 18% o

E L LA

a
@ﬂ’g

XM ARF S AR RS Y AR blde t 22 F X8 (androgen receptor)

ERERA %3&”}1%" (Jonsson , 1971) > & f‘é B %;E’”]’U% (prostatic cancer) 75
LRI A SO i f]*'u? PRI e S % (progestin) & iz {2 % & in

(Stedman et @ , 1980) = ¥ * » fe & ¥ D;:;?aﬁuﬁ, o R WORIEI A R L
(corticosteroids receptor)s1i3 & > WL AF A FaRio K p R 0 & G F L R ox
(Lippman et al , 1978) -
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PEMEZ P F R ME ERE FREAUDRKROF L E Sk T B M B
Hawkins # 4 (1985)chdp £ 4g pp 2 S MR L F 7 hEA R F L 60% ~
80% > @ * ST T REorp A MG A ROTRH R G A ROTRHER T
AT m/p)ﬁ} Ffez B F M E gz g5 (Wittliff et al., 1984 ; Alexieva—Figush et
al, 1988 ; Allred et al , 1990 ; Nagai et al , 1994) o #p12% £ 477 75 A0 & /6 4 5B
¢l @ LR R R AR AR D# B 0 e D L %0K (Stedman et al |, 1986) ~
=% (Friedman et al , 1982) ~ 5 & (Harrison et al , 1989) ~ « * &% (Harrison et al ,
1989)14 2 # % (Chaudhuri et al , 1982 ; Cagle et al , 1990) o ¥gi+ % ¥ A ¥ 4 F 275
Forf FL 8 P ek v 2 4 £ (Sardaetal , 1980; Khoslaetal , 1983)- i3 3% 5 &= 3
B o MRk €RER &KLY W g 2 (Noronha RF and Goodall CM
1984) o I pF 7% pr AR R RER AR R S ET\)% ‘m*2 (Beattic et al ,
1985) o o pt ¥ v ppidt F et F X M A RS B AR T - 3N hE &
£ 4 o

ATRAH SR T AR LT ERE S RF L RPHET SRS AT
(polycyclic aromatic hydrocarbons, PAH)z_ (m?2 ¢ % p450 1A1 (Cytochrome P450 1A1;
CYP1A1l) mRNA 4 34 5 * DNA adduct levels f= CYPIAL F-v % & & & 4p B
(Cheng et al., 2000) > Flp 4o iRl KB FE kB2 3 i >~ 25 kA B2 2 44 W
7 25 4 g X H(Aryl hydrocarbon receptor; AhR)fr¥¢2 % =< 8 (Estrogen receptor;
ER) = iE2UBLELIS ¥ ic F = 3 8% (cross talk) > @ 38 CYPIAL A F1& R o &332
% — & #-12 RT-PCR = /% & 47 % J B '?1‘ Z_ W E’f)‘%‘« ¥ ' ER % 2 F fr CYP1Al mRNA
# .12 2 DNA adduct levels £ F Ap B ? “ 13 fhfr 2. 4 B0 % B —‘ﬁ 5 v Br _E_?%‘« L
ER mRNA 04 5 R FFEF § W # o2 pir 9 2%k 8% 2 5 # CYPIAL
% 4 '7-DNA adducts » i&m 7 f3-4 'h‘_"‘#f)%,&—'ﬁ CYP1A1 mRNA # 3R&_%F f- ER % 3R
4 M2 R A TS 2 2 ER X # £ L2 %R etk AS49-ER T f2 £ E ER
&7 € % % BaPinduced-CYP1A1 # 44~ BaP-DNA adduct 37 = o A3+ % = #£3+
HHER L g4 2 & ¢ GURMAT] o B2 2 gy I R thY ER R T

AT Tl 52 ER AT sz 2 F 0 > Ft A E R e s 123 b e R B
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—*F]’.,ﬁ PE S ARASME32 AT 33 dh T 58 fi,&—*ﬁ’ » 12 Methylation
specific polymerase chain reaction (MSP) > ;% id jp] ER #L F] } & % =3t 147 ~ 219 ~ 228
22240 % 4 CpGisland % > i8- H 3 ER AAF] 7 JL 103 4 0F g2 a) = 2
PR AP FHEE AT ESZ ERd A3 K FEHER AT AR ST
B OEMELRL T2 % T T 4eiw B2 58 CYP1AL induction > i@ 3% 415 4 2 AhR {r ER

WELRLIT R T % 5 i CYPIAL 42 4 3 & @ d > L ETT M2 o e~

PREBRIORE S PR £ s AR L R AT I -
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7~ = ';Z e
-~ a2 RREjch

AR S B e R R £ U AF R
1993 & 3 2002 & Y i& {7 5 B0 > = T & i 4 0-80°C ke Y o AR E T h
“HoRg A k4R TNM : T = o (tumor size) ~ 7 # = % ## (node

transference) ~ 14 % H_ % 3 2B A5 (metastasis) k-2 H g Lo o

= Rz DNA 5P~

1“‘\‘-'3

#-50-100 mg 2y fe Bbe » 5 B G F KA BB 0 4 SO0l 6
lysis buffer (10mM Tris-HCI, pH 8.0, 0.1M NaCl, 25mM EDTA % 0.5% SDS) iﬁ-_ﬂ_%‘«
% 2-KfE > £ 4 > 5 ul proteinase K (10mg/ml)*t 56°C i®#* 12-18 -] pF » 2_ {812 & 4%
¢11 phenol/chloroform fé F=v F @ %4 » 500 pl £ phenol/ chloroform / isoamyl
alcohol (25:24:1)%u A R & & 3= %12 > 12 12,000 rpm 3.< 15 4~ 4 > P Fig £ 4
» 500ul chloroform / isoamyl alcohol (24:1) %4 # 4 2_ phenol’ *t 4 ;& & {512 12,000
rpm s 15 4480 B bR L 4o » 50 pl 3M NaOAc (PH 5.2)2 1 ml 7 100%7k iFpF
$£20°C ok 4 7% 30 4 48 > 4510 % DNA R 31« 12 12,000 rpm 8t 20 4 475 53
FiFiR 0 3 4e ~ 500 pl 70% alcohol 4 A F 2. B 0 12,000 rpm s 20 A 4 (5 i
HbFRo LR R CARGRAS > STE 20§ R T 5 DNA o #ik ok 2
DNA 1 & -k i3 fi@ 3 v % b 6 3 %R < DNA & 260 nm {r 280 nm 3.3k @ > #
Aseo/Asgo V" E R 16T 182 F o FWE > 160R A7 v 2 2ER > BE M
proteinase K &% 18 €45 + it B - @420 1.8 A1 457 RNA 7 £i8% -
Js£ 2 RNase &JZ (s €47+ i 5P~ 38 - DNA ek & 11 T 7 eh2 3835 5 D DNA (ug
/ml) =Asso x50 xFFf B DNA FP2 215 » 3+ k& 5 1 ug/ul £ 3-80C k4

w7 0 U H A DNASELE 2 AF] 5 A2 A7 % o
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= ~ Promoter Hypermethylation =74 47

3 41 * Methylation-Specific PCR ( MSP )7 2 k #&p] ER A F]1H igig 5 ¢
A 1 A5 - MSP e B i 32§ 38 * Sodium bisulfite i* & 2 4F (chemical modification)
i, 4 #-DNA F o cytosine # % = uracil ° 4 cytosine /o & & 5 7 A1
(5-methylcytosine) i f5 FF > Sodium bisulfite P & j* #-H #& % = uracil @ & 2% 4%
cytosine 73] 5% » 2 {8 £ @ * primer #-7 it ch DNA 5 7| < (amplification) » i& -
#HFEE 5 7 AL it (methylated) DNA o gt #F # 283+ ¥ — % primer> 4% R 2~ & 7 A
it @ d cytosine ## % = uracil 59 DNA » :£{7 DNA B 7|4+ > @ Fd 2 A9 A
(unmethylated)s7 DNA - & ‘% primer 5 ?|4cF
ER-M : Sense- 5-GTGTATTTGGATAGTAGTAAGTTCGTC-3’

Antisense- 5S’>CGTAAAAAAAACCGATCTAACCG-3’
ER-U ' Sense- 5> GGTGTATTTGGATAGTAGTAAGTTTGT-3’
Antisense- 5 CCATAAAAAAAACCAATCTAACCA-3’

Bisulfite modification: 2~ 3 pg (Jk & 1 pg/ ul ) tumor DNA #4c » 10 pg calf thymus DNA
(% % carrier) > 48 = -k T 25pl 2 £ 4 > 25 ul 0.4N NaOH (# % )k & 0.2 N) R{riz
3160 B ABEEPF K 37TC 10 A4 o B4y 4 » 30 pl 10mM Hydroquinone £ 520
ul 3M pH 5.0 7 sodium bisulfite ;R f-323 > ¥ *T 5704 4v 44 % (dry bath) 50°C 16 & -
¥ o 3% ¥ * Wizard DNA Clearn-Up System * f* DNA » # i f2 4o 3 77 - ff§
= 50 ul 9 DNA -Ki3 7% © B8 4 » 50ul 0.6 N NaOH (& # k& 0.3 N)# % %8 5-10
A48 > 1 ¥ E modification e 1F % o I 02 JERE K 2 B DNA F B~ k350 10-15ul
S Zok Y s 5 ar80°Crkda® 1P 15 PCRF B2 ¥ o
PCR » J&4c™ : DNA 1yl ~ 10 mM dNTP 1 pl ~ 10x PCR reaction buffer 5 ul ~ 2U / pl
DyNAzyme™ II DNA polymerase 0.5 ul 2 10 mM primer % 1 pl » £ {4 1253 Fok -1
FATT] S50 ul o EiEheT 1 94°C 10 A4t > 94°C 40§ ~ Tm 55°C 50 ) ~ 72°C 50
oo MAERASEAF 35 X 0 B 1Y 72°C 10 45> "2 7] 4CPFE% 2 F & - PCR A 4
% 2 % agarose gel * A fé 0 £ 14 ethidium bromide /%72 ) 10-20 4 45 > £ * % #b &
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BB R BT A R o

w v m sk RNA 5

—i

B A2 sk R i § S 4~ TRIzol Iml KRk R EF K
10 % 4 > 4c » 200 pl chroloform 2 & 353 & {82 F 5% » e » 500 pl
isopropanol i & & 15 4~ 4&7L)k RNA 12,000 rpm &< 15 & 48 F[H 1 5k o
vLT5% EpE kA A g BT 4 § T RNA LEKH 330 DEPCHO » 14 % #h
%2 %p) % RNA & 260 nm fr 280 nm sk & - 2 A260/A280 +* fE it 1.7
F] 1.9 2 B o RNA ehjk & 0 F 7ehz 383 B 0 RNA (ug/ml )=A260x40x 18 5 i -
7 SR E #4e » TRIzol 500 ul -k f3 0% » B 4 Frho® 0 8% RNA 2 $B4p e -
ik 2 2 gk TRI zol reagent (GIBCO, BRL, USA) #7Fg ez 3 #rif 2 4 BT o
I ~ Estrogen receptor 2 CYPIAl 2. RT-PCR 4~ 7

B~ 5 ugtotal RNA 2 5 pmole/pl oligo dT 5 primer » >+ 72°C
FRE 10 ~48 > i oligodT #% & 3] RNA #icfg+ » £ 4 5 » 4l F @424 F &
buffer 2 2l 0.IMDTT, I pul 10 mM dNTP mix # 42°C T i®% 2 & 4&fs » £ 4 »
1(1 & #4-f% % (reverse transcriptase) > % 42 T i®#* 50 4484 = cDNA * f
PCR %~ #7% o« PCR ¥ i it4c™ ¢ 1 (1cDNA, 0.5mM dNTP > 5 (1 PCR reaction
buffer » 2.5U Taq polymerase > 0.5mM primer* » 2 % F B4 # 5 501> £ » PCR ¥
794 1 A4, 58 1 A4 T2 1A 154K iEEE4F 35cycles, B 1
72 F 10 A48 0 F RYTiE 2 PCR A4 12 2% agarose gel & {7 &% A& 47 » 31U

ethidium bromide % ¢ - CYP1A1 mRNA B4 Densitometer Z_& -
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*Qligo primer 7| & 4

Oligo primer Sequence Tm( )
ER sense 5’-GCAATGACTATGCTTCAGGCTACC-3’5’-AGGC 58
ER antisense ACACAAACTCCTCTCCC- 3°
CYPI1ALI sense 5’-TAGACACTGATCTGGCTGCAG-3’ 60(C

CYPIAT antisense ~ 5’- GGGAAGGCTCCATCAGCATC-3’

B-actin sense 5’- ACACTGTGCCCATCTACGAGG-3’ 54(C

B-actin antisense 5’- AGGGGCCGGACTCGTCATACT-3’

ER full-length sense 5’-ATGACCATGACCCTCCACACC-3’ 58

ER full-length antisense 5’-AS:TCAGACTGTGGCAGGGAAACC-3’

+ ~ Estrogen receptor i# & § %

# MCF-7 5 % w7 th2. RNA> #-H £ d€ 47 cDNA> 12 ¢cDNA 3 #9512 PCR
= 7% amplify full length ER > primer 5 7|4t - §5 1% agarose gel /£ _PCR & 4 » 2.
s 1~ GENECLEAN III Kit (BIO 101)% it p* PCR A 4 o B~3 it (2 chg 4= Tul ~ 4o 1l
T4 DNA ligase buffer(10X) ~ 1l T4 DNA ligase (3 Wesis unit/(1)%2 1pl pTARGETTM
vector » ** 4°C & {7 ligation ° #-ligation = & ¢h & 4 B~ 2ul > 4v 50l competent cells
HEAT RS g 5 BNk F R 20 A48 0 2 (830 42°CF B 45~50 F) 0 iAok
+ 244 5 fte » 4501 SOC medium » ¥ 3t 37°C » shaking (150rpm)90 4 4& - 2_ {8
v 1000rpm » 10 4 48 > 2+ i57% > 4e 100l SOC medium ~ 100(1 IPTG (236mg/10ml)
% 10(110%(-Gal » j& £ 353 {4 & LBplate + » > 37C# % 12-16 - FF - F &£ 19
¢ colony * $* F##* I\ 2t colony % & Sml LB broth> 2 {52~ 1.5ml fi > ™ PlasPrep
34 plasmid DNA ° 2~ 7(1 plasmid DNA “c I1(1EcoRI~1(1BamHTI % 1(1 EcoR I buffer -
37CFE B 1-2 /] B% > 58 1% agarose gel #& _&_F 7 #-ER #:i& ¢ plasmid p o #-
A549 ‘mrz 11 1x 105/ well & & 6 well plate © o £ B~ 500(12X HBS / well 4v » ¥ - #7
16 well plate » & H 2 5353 o B~ 20 (g plasmid DNA 4c 417.5(1 5wk £353 » £
v r 62.5(12M CaCl2 » e 2R & 18 > Bdif » WK #*TE & 4+ HBS p > iR & 15 »
FEDZER FBI153044 2 (5L #giR 0% MF »wmre? o Bf8 11 G418
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iFEE -

-~ -~ BPDE-DNA 4t 4 7 & 2. 4 17 32P-postlabelling 4 +7(Gupta , 1985; Gupta and
Earley, 1988)

B R B B 3k eh DNA 1% 32p-postlabelling = /% 4 47 PAH-DNA 445 4 -
B P~ 2ug DNA 4c ~ 7 5 0.75 unit micrococcal endonuclease (MN) fr 7.75 pl spleen
phosphodiesterase (SPD) 2z succinate buffer (10 mM sodium succinate, pH 6.0)® - %
37°C-kig & s 4 /| P58 » & DNA -k f# = deoxyribonucleotides 3’-monophosphate
£ 4 ~ 6 mg Nuclease P1 (NP1) > sodium acetate ' % ZnSO4 **37CF Jis 1 /| BF o
#R {54 > 7 3 5Sunits 2 T4 polynucleotide kinase f= 1 ml 10 mCi [(-32P]-ATP 2 &
e 0 3T 37°C IEH o] BF LR 17 32p-postlabelling F & o B {8 -t 2 b4 2e 16 e DNA
4% 4 F ik Bt PEl-cellulose TLC plate + » f|* = fa# & 4p ~ = B> v ERF > &
T ER L EET “,f A~ S e e B o = @B E4p 4 B 5 DI- 0.65 M
sodium phosphate (pH 6.0) ; D3- 3.6 M lithium formate, 8.5 M urea (pH 3.5); D4-
0.8M lithium chloride, 0.5 M Tris base, 8.0 M urea (pH 8.0) - B B {4 eh TLC % % 12
counter ] ¥_H it s B {5 r X k8 k¢ 5 0 TLC ¥ F F arestdas B2 3
3t B0C/KRY PR GER 5 1K cpm PIR T 24 [ pF) o BE{E > Xk
gAY DNA G2 im 8 o ¥ b -8 DNA K275 % % 12 [(-32P]-ATP 53
T3P «»1 H f& (nucleotides) » H#-pb 2 bt 2o ek % B . PEl-cellulose TLC plate
1o 41" 40 mM ammonium sulfate (pH 5.27)% % BB > sE e #75 14 HR 25
T o R BPFEEBXERS P aups=) o #PEIplate + ch DNA &84 & 915 P
fad T > B3t Mini poly-Q vial p > F 4c » 3 ml P33 0 2 Beckman L-6500
Scintillation Counter B Z_H *cst{d 33 B o 11T 5] 25828 DNA4ZER 2 4 2 £
Relative adduct labeling (RAL) = cpm in adducts / cpm in total nucleotides / dilution

factor

19



~ ~ Estrogen receptor sSiRNA ##% {8 7 =
1395 ERa mRNA 2_ B 7% 3+ 21 base & & 2. oligonucleotide (4= )>

siRNA /% *% anealing buffer » » # 37°C eni% i2 T i& {7 o § ' & %% annealing s > 3 5°-
e 3oz b ¢ 3 BamH I 2 HindIl 94% i o B~ anealing & Jigte g 4 7(1~ 4e 1(1
T4 DNA ligase buffer(10X) ~ 1(1 T4 DNA ligase (3 Wesis unit/(I)% 1(1 pSilencer 3.0-H1
vector» »* 16°C ¥ i {7 ligation e~ #- ligation % & 11 & 3 B~ 2(1» 4c 50(1 competent cells
IS > @ (23 4A2°C K B ASS50 F) 0 g ok b 2 480 4~ 500 ul A
sednd % 20 LBbroth ¥ » & 37°C ™2 200 rpm eiE B35 % — | PFom {8 % #>° LB plate
Fo37CHR % 12-16 | pFo £ 219 & colony M P Fte 1 colony ¥ % >t Sml LB
broth» 2_ {5 B~ 1.5ml [7i% » 4 PlasPrep ¢ plasmid DNA - P~ 1 pl plasmid DNA r M13
primer & {7 PCR » #i&{74* PCR A eh /i 7|4 47 > © F& Z_insert 05 71| o # CL5
dmrz 11 1x 105/ well #& & 6 well plate # o LB~ 500 pl 2X HBS / well 4c » ¥ - 7636
well plate » & H & 5353 o B~ 20 pg plasmid DNA 4 417.5ul 57kiR £353 > F e »

o

62.5u12M CaClI2 » e 2R & 15 > B iF » BIR]*TE F4F e HBS p > iR &1 »

=
e

%?
TR R 1530 A48 2 BREBERER O BBF rwER o BRGNS
12 G-418 &7 & iE o
Theinsert of estrogenreceptor SSIRNA :
Top strand oligonucleotide template:
5’-gatccagattggccagtaccaatgttcaagagacattggtactggccaatctttttttggaaa-3’
Bottom strand oligonucleotide template:

5’-agctttccaaaaaaagatggccagtaccaatgtctcttgaacattggtactggecaatctg-3’

1 ~d > 8% ;% (Western blot) :

Wi E e Er ¢ 4~ F 2 e i (1x10°/ 60 mm dish) > 45 overnight * 4 & %
Bféo kA A B I 3§ B S 0 Ix PBS k0 4 ~ 3§ protein lysis buffer
(Tris 100mM, pH=8.0 ~ SDS 1%) » 1/ policeman #-tn?z #| T ¥ ** 1.5 ml ehd.c ¢ @ >
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TRk 20 A 418 0 4 14500 rpm ~ 30 4 48~ 4 A B A 0 Bt Rk 0 1 Bio-rad
protein assay ##| (Bio-rad Co.) #| @ dv k& > #-Fd FHEBREFH-80CH * >
B~ 30 ug v #4c » Sul protein loading buffer ® > *+ 100 *© F &7 & 45> &4 F-v 5
B 4e ~ 7.5% SDS-PAGE 7 A% % eowell ® > 371 1x SDS Running buffer » 12
60V ~B5ViE{TR A » 30— T i BTl digise o

#-4 £7 15 e PVDF # 7 %17 blocking buffer 8 ¢ F - /| P » @ {8 10— .
B (primary antibody) & 1:1000 et &)™ % 3% ¢ & J& overnight > £ 12 PBST
(0.1% Tween20 i3 PBS ¥ ) k= % » 5 % 7 A4 K54 » ¥z = skl
(secondary antibody) 4 1:5000 shffff vt &>t 8 # & Js— ] ¥ » £ 12 PBST buffer

Rl R ¥ L BCL A F - A4 #-8 A 4 2 /4 %12 Kodac-Omat film &g %7 -

- ~ Gel Retardation assay: electrophoretic mobility shift assay (EMSA)
(= ) ~ DRE Probe 5’-end labeling

#-% % single strand DRE # AHR oligonucleotides (positive / negeative, ) 4%
=% double strand > & 65 denature 10 245 > »> R TEHE L4 B E 32
DRE # AHR (100 ng) 4 » ¥ § T4 kinase % [y-p]-dATP 2 ;& & % @ %37 -kip K
& 30 &~ 45 > % 4~ 100ul 2.5M ammonium acetate » 3% 70 & J& 15 & 4&fs 4 Fr
F 8 0 4o TultRNA(6.0 mg/ml) % 354 2 JFpd 2 3 18 12,000 rppm &< 20 4 4 o
el iR “,%i”*’:“iiﬁ" R G 2 FPE R 52 0 3% 4~ 200 1 TE buffer 2 200 1
phenol/chloroform (1:1) /& 3 {5 12,000 rpm &= 20 4 48 o -+ 5 1 ¥ - 7eh
eppendrof » 4¢ » if & #4# 2 3M sodium acetate % Ff /4 2 JFpE > 5 12,000 rpm Fe
20 & 4bifs o B iR 2 f?’“? THRAGT LR I BB R EWHF
buffer » P~ 1 ¢ 1 % % Mini poly-Q vial pr > f 4v » P22 7% 12 Beckman L-6500
Scintillation Counter ] T_H *c it 455 & -
(=)~ dmfe P d-d 2 @WiH (Quetal., 1995)

R A 18 2 vz 4 » 0.9 ml HEGD buffer (25 mM HEPES, 1.5 mM EDTA, 1
mM DTT, 10 % glycerol, 0.5 mM PMSEF, 10 1 g/ml leupeptin, 10 1 g/ml pepstatin A,
pH7.6) 12 rubber policeman ] ‘w% > 5 4°C 1,000 xg .~ 5 245 > 2 “,%,} R A
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4t >~ 0.5 ml HEG (HEGD without glycerol) & & 323 {5 » 144 B % (Dounce cell
homogenizer) # & im?z ¥ 20 T » 55 4°C 1,000 xg #o< 10 4 4818 2 % b ik > 3t
2tk 4e ~ 100 1 HEGD-KC1 (HEGD buffer and 0.5 M KCl) /& £ 323 {8 ¥ %
kig® EhAgE 1] R 5 4°C 10,000 xg 3t 30 A 4815 T b ik 0 ¥ 2 Bio —Rad
protein assay T_E e i F-v 7 £ o

(=) ~ Gel retardation 4 #7(Merchant et al., 1993)

AR % LBl T F9 F £ K (protein receptor) £ 2p £ % ¢ DNA
oligonucleotides 42 %% c735c # o B~ 15 g % 39 4 » 1541 HEGD buffer 2 2yl 1y
g/ lpolyd[I-C] *t 2B ™ F i 15 A 45> F 40 » 2.541(20 pg/ 1 1) **P & % 57 DRE
PERES N FERTE RIS A4 s » 5] loading dye iR £353 1535 %
acrylamide gel ( 29 ml ddH,O, 5 ml 40 % acrylamide, 4 ml 10 x Tris-Glycine, 2 ml 100
% glycerol, 100 1 APS, 50 £ 1 TEMED) » 12 120V %% 2.5 /] BFfs » B9 Fggra §
Xk P gk s B s iz i B forJE & i(Densitometer, Alpha Imager 2000)

% H 4p ¥ & A& (integrity density value, IDV) o
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[=X)

4
i
4=

AP EAH ER AR, 2 & 8 ARMAT Y o F A4 45 R RS R
%ﬁ » 49 i+ % a‘ﬂv}jﬁ&”ﬁﬂ#:}%,&:ﬁ EVE ) ga!g,;fgr,yisﬁ:;)%,& T ToL e P
¥ ' %€ 17 22 DNA {r RNA i& {7 DNA adduct = CYPIA1 mRNA 4" 45 o 5 % 3
WA FE IR REE G 34 Bt G CYPIAI mRNA & 3 (34 of 45, 76%) » 2
ERFHFFINAT LY (260149,53%,Table 1) - @ 87 F 7k &4 7§
#.% 2. CYP1AI mRNA 14 % (44 of 52, 85%, Table 1) » # 2 A A ¥ 3 507 $
AIRRE R EARAXBERLL LT 83 DL R - § CYPIAI mRNA

oo He md 55 B

ZIE A A F] Boactin vt gL TR A T2

it

2.8~ R R DNAadduct 3 £ 4 47 ik & Gdp B 24 47 > Jg 5% 3 T R
£ %2 DNAadduct 7 £ ¢ CYPIAI mRNA ch# & & & 4p b {2 (r=0375,P=
0.005, Fig. 1A) iz % i foh A7 3 84 2 % Mo 7 o352 2 129 &% 2 DNA
adduct 7 E A T LR H AP > T WP ET > HWRLF 2 eRY DNA
adduct =17 £i2F ®24F (Chengetal,2000) o Flpt @ F R & Ff o 4 7w
CYPIAl mRNA 92 3 » F£§ $%* 25 DNAadduct 2 2)+ 5 £ < 2 25 o

% ER mRNA 4 47 55 =74 dd 502 F ~ 4 |4 ’-‘#}E’pﬁ,—‘k’ » %% &3 ERmRNA £
T2 % % B ch DNA adduct £ £ (50.73 +31.89 adducts/10® nucleotides) #il3 ER
mRNA # .7 DNA adduct 7 £ (35.07+26.67 adducts/10° nucleotides) # ° & 4 i
B enlpF AR (P=0.061)c i~ ¥ ~ 47 CYPIAl mRNA f- ER mRNA # 3L &_%
3 B ? % %8I CYPIAl mRNA &2 ERmRNA £ 3R » A E 5 P2 4l e i
B &2 Aph 22 48% (r=0.235,P=0.087, Fig. IB) o F|3* % Jb 75~ {7 g 5 R
% 2 DNAadduct 7 £ > ¥ it _ER B 47i /S fo3 #7 CYPIAL A Flidri & 2
E—AhR 2 lF ¥ 3¢ 3 23 08% #7154 2 }Eb}ﬁ M Fpimizik? ER R T A1
%8 ER A Flddgr2 2 0 > A 5 g Mo Flptvd ER2Z 7 AT F %
Bl E R A5 s RF LS ER AR 2 Ap R o F)pt % - & i {7 ER
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2.7 A ER AT e Bt 2 MY o A IR 123 2] e M
%j He e 222320~ 2475 1233 2 375 5 4458 fi,%‘ﬁ (Table 2) »
12 Methylation specific polymerase chain reaction (MS PCR) (Fig. 2B) = 3% i ;2] ER
Fl b 2t 147 219228 #2240 % 4 % CpGiisland =% > #5531 ER A F] 7 A it 4
A B RA) R 2 Ap M, T 1w p B DNA E & TR 2 (Fig. 2C) mad 7 A&
=% & MS-PCR %% 2 — 5|4 o 12 SPSS #r# sest 4 47 > & MM Mg e s @ ER
TAMFEAME S 54% A EF AR T L H (p=001Table2 ¥ 3
ATHREFERT AUEFHEFE AT R4 (P=0.039) > @ &3 & TRk
Fl+ o E AR A B ER YR Y A4 M 1 H %58 Kaplan-Meier
AP LHTER T A AR ERETFEZAPMME S BEFIRER T A LR W RE
—*Ff BRaFgy oA %—“‘Ff (P=0.0058) o i&— # 17 % % 7E 3% fF it
(Cox-regression) 4 17 ER £.F ¥ &l 5 " 2 TR R 6 dpth > BRI ER 7 A ~
Mo~ A s B s R G EERLF L 3E T M o A e kT ER T
AT RSB EFSRLIFLE Itk B0 JRER T AT ¢ T ER

mRNA ¢4 32 A3+ 3138~ % 12 RT-PCR = 2 & 5 123 25| fmve 9% B, % 2 "6 e

i

¢ ERmRNA #3L7 ER 7 At 2 g+ (Fig. 2A)» %% #F R ER AF 3 3 4 °
A&V FF > 3 71% ER A Fl mRNA 7 % 38.(P=0.007,Table 2) o F] - ¥ *i & Ef?‘« ¥ ER 7_
B AT A T k8 ER A TS 4R B2 2 prdp A R e e
etk T # I 0 ER AFRH+ 23R 7 AT 58 ER A F|2 @&drd] > @ A3
4 @Rl ER A %2 2 23227 Jhit § B - Stabile LP etal., (2002) 45 91 1 opit % 48
247 ICI 182, 780 feld® 5 i s P2 & H23 7 12 3 »drd| ¥ 8L Mg a5 = > 428 ER 7
WA R cnAL A s Rhd - 1L AS49 5 fw e i {7 ER ¢cDNA # 4 9 %
# AS549 ‘w7 = £ % 7 ER (Fig. 3A)° & 1 #& ER # 4 1% {8 2 'm®% ¢ CYP1Al i
REFI 2858 MEF ER 22 9% hCYPIAL H&E 1 BEF 24
2 ER e A549 w% (Fig. 3B)i&— # 17 Gel retardation assay 4 17 1§ #rig 4 ER % 7R
¢ ¢ AhR/Amt ‘& £+ DRE i 4 3 8 (Fig. 4)od 11+ 2 'm¥% F %% ¥ AR v
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ER j&/52 B4 2 3 18% » @ ¢ & AhR 7% 1t ¢ CYPIA] mRNA 4575 1t o
WP EFTREAFL S ESHLART AR ER 2 %Rtk 8- 5
JE O~ 4F3t ER At i S e i 2 & 4 0 T a4 R S i A R e 35
FIA# AR fr ER & BEE LT (7% chjd o #PFF b eRa o3 K FH7
Ao B L RHRERRT G F R RS &a sl ROE R LSS BE -
FZEATIIEY 5 % L sIRNA P £ » w7 40 ¥ mRNA & 7
e BB A N ERe MAE AR W o AELFTY  EBL B
U 0 e #Tag & 112 im%e (CLS) > ¥ #-ERasiRNA ¥ 5% ~ CLS ¥ 2RI
1t ERa v 2R o 0 * BRE 2 A u Rl L L A L2 CLS we ¥ ERa 3-v %
oA B 0 ¢ 4 ERa-siRNA 2. CLS ‘w2 ernERa 3¢ # T *# (Fig. 5A) > #%
#_ERo-siRNA £ *% fi2 ERa 3-9 2 # it o (8 s 4 Ag@im > & 6E 0
ERa-siRNA #£ % 4 L7 i & ERa 3+ % P &' 12 etk (Fig. SA) o 19957

E2RETRE LRHNERE LS R PR LN E2 ] M7 0 ERa 3

“k

v 2 AhR F-v 2 BFE 5 2 3 (8% » ¥ 1t ERa #4% 2 (Ohtake et al., 2003) o F]p*
F#a7p] ERo 39 22 AhR 3-v 2 BP0 3 18% ¥ 50 227 AhR #4534 /5 (132 AhR 2 &
Eript o 577 %2 ERo ¥t AhR $# 4532 /5 ¢ frdiiend & 0 A3 404% CYPIAL 3
6 %% CLS-ERa’#? CLS-ERo m"2 k¥ 2 L B (7 445 » B % #F > &7 b if i fuL
T CL5-ERo'2 CYPIA1 3¢ % ILP % % * CLS-ERa (Fig. 5B)’ 2t % % % 5+ CYP1ALl
Fv 2T i € £ 5 ERa 39 PP > Fpt 4 e ¢ ERa 39 £ L E ' KpF
CYPIAL 2_ £ L7 '8 14 o > AhR #4427 > AhR ¥ Arnt >t 42 252 AhR/Amt
A EM > $ &2 DNA 2 DRE chi= ¥ » ¥ F84& 0 2T FA T & f1* Gel
retardation assay ¢ ;#] AhR/Amt % & % DRE 2_ it 4 > %ﬁ p4F3t ERo 2 AT ¢ B8
AhR 2450 o 2% R ERa v M A £ 2 'w?% 2 AhR/Amt % & > XRE ¢
4 7 d T B (Fig. 6.)e ¥ i ¥ > ADR $-v 22 ERa 3ov BFE § 3 1% %
¥ ER i AhR i gis it 58 CYPIAL 30 2 23R o 7 & otf & 5 H ER i
Bod 7 AR A KB E AMER AR e o £ 5d ER & ARR
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“~

#% 2. DNA adduct levels o &3+ % o i to 2 fm#e 1 B chls %

#.% 2 DNA 3 5 g2 85d ER% AhR 2 3 (£ % 575 o

e

P

LR T e oA AN LB S8 N EES R 4 T2 CYPIAL ihfidh o Tt L [t

i B 4
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it

A E AR ANEER E'_%‘« FIA FOL 2 A M2 CYPIAL mRNA e JLEE ¥ 2
FHE2 T L B 22 DNAadductlevels 7 AR 2o 00 P I3 AR E2 T
*”“%ﬂﬁwml%°wﬁ?ﬁ%?1ﬁ@i“%wﬁ%éﬁ?%ﬁ%ﬁﬂiﬁ

Ffz gk MELPFHIE . LA AR EREEREIG A RLEE o T

>

HTLE R RE L AR AR L i 2] o B N s

T
ok

I A EHP TR R BRI BRHWI T T LB RL TR S
MEFTAR?ENATFEZATREVRPCEETHER ST 2L 2 BRF
Bl 2L AR RRE R FGEER LTI T - B2 LR o A
4 & 2% F A 2 58 small interference EJZ 5 “f ER # %14 3.2 = ¥k ERsi 2. ‘m
%9} ER 42 R & % fyimie 2. CYPIAL 3¢ 2 Meh5 o ig8f7i2F ER B
AhRE PR 2 Amt 26 EF Mo §F AL FH LA &M E2 £ BaP &2
2_FA5F 4 IR o T ER ¥_unligand » @ AhR #_ligand #3577 o %t 3 L% % fm
#z » unliganded ER ¢ #7 liganded AhR % &3 » Fiph > ARG L &2 Amt % & > @ % &

3] XRE fx#> CYPIAL 2 #4514 o wftipimiz? > ¢ FIL 5 ER £ 2wz h
CYP1Al 7 ¢ 4 TCDD # % % it &3 ER 2 5“ % w? | ¢ 353 (Brockdroffetal.,
2000) - % = E2 73 &7 - liganded ER ¢ #r#] AhR % it CYPIAL 2 #4 o £iT 5t
T2 sn¥e § B3 I ligandedAhR ¢ 22 unliganded ER i& » #2 > B &2 Amt % & =
A LR RS 3| ERE » fx#s ER B Ed 472 T %54 %] > b]4e cathepsin D, pS2,
c-fos & (Ohtake et al., 2003) o 7 24 if% A 5% Jp m P 35 LT % g2 S iy » 8%
2 MELRZE L FA oo 3 Y ;fﬂ 41 12 $r 4 proteosomal degradtion 2. inhibitor °
#]4e MG-132, geldananmycin % eJd2 15 € fin®2 F ¢ o AhR > & €38 » fph > {2
# AhR T 275 ligand % & @ &~ 5 0 F]pt @2 F 0 CYPLA A 12 4

(Wormke et al., 2003) = ¢ pt ¥ F liganded AhR - &t 75 i ## 4% CYP1AL 2. ZL F] & IR
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BIEAE - CYPIAL 3 Amt2 %8 > § BT Amt2 5 £7 ¢ 7} &

) B 2 e AR #H kv AME (Songetal.,

proteosomal degradtion 2.
2002) - F]pt CYPIAL 2 #4734 & -2 E F 7 liganded AhR -
ERRTZEE2 2 3 R EF o AR B22 73R mwm 2R RE 2
B Lyt S

CYPIAL AF2iE @ 8 b4 a { RKE22 3

B B Bt a5 e d 2 ER ¥ i+ % %ounliganded 2 bk {0 w2 ? B ALA fF
BA R AR RT G RS AR R

REREY 0§ RS
44 'L 0 B € 184E proteosomal

liganded AhR © d *t 3 B 27545 2 K 5 >
i {7 AhR 2 ER #% ¢ 4% 4 & (Wormke et al., 2003) = d ¢ 12 b fi 5%

degardation > .
g R Bk Y B i 0 T gf IR unliganded ER € &7

Szl ¥R T A A ke e

B2
liganded AhR % 7 i¥%* > @ 323 AhR-ER i&

»mtE N o 8 At 25

B2 XRE 2 £ » & CYPIAL #4575 1t o

AhR-Arnt-ER 24§ £

B2 o AFFHER DRGSR RS &S 2 unliganded ER ¥ liganded AhR
2 I3 IE* > @ g ADRAE LV E X PR > 4L CYPLIAL > @ i = 7 f 75 & o
DNA adduct levels © § X AF7 3 7 F 2 #E4 +3 # i<z XPC DNA

AT A FIZ A0 4 F A S 4 4 #F 2 DNA adduct levels °

Rrf e 2
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N
Table 1. Different CYP1A1 mRNA expresses among smoking male and nonsmoking

male and female lung cancer patients.

Non-smoker Smoker P value
Female(%) Male(%) Male(%)

CYPIAI mRNA

Negative (n=42) 11 (25) 23 (47) 8 (15) 0.002
Positive (n=104) 34 (75) 26 (53) 44 (85)
P value 0.032 0.001
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Table 2. The relationships between estrogen receptor mRNA and promoter
hypermethylation in 123 NSCLC patients

Characteristics No. of cases Negative (%) Positive (%) =
(n=57) (n=66)

Gender

Female 32 21 (66) 11 (34) 0.01

Male 91 36 (40) 55 (60)

ER mRNA

Negative 74 27 (36) 47 (64) 0.01

Positive 49 30 (61) 19 (39)

* Chi-square test for categorical variables.
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Fig. 2. Expression of estrogen receptor alpha mRNA, MSP and bisulfite sequencing
analysis of ER CpG islands in human non-small cell lung cancer patients.

(A). Representative results from seven lung tumors were shown. ER and GAPDH mRNA
were analyzed by RT-PCR. Lane M is 100 bps ladder marker. Lanes 3 and 4 showed a
positive ER mRNA expression. Lanesl, 2, 5, 6 and 7 showed a negative ER mRNA
expression. Lane B was a negative control with cDNA template being replaced with
ddH20. (B). The two gene methylated and unmethylated were analyzed by perform
duplex PCR reactions that contained primers for both island. M indicated the reaction
with primers specific for methylated DNA while U indicated the reaction with primers
specific for unmethylated DNA. DNA from MCF-7 (Lane 8) and MDA-MB-231 cells
(Lane 9) served as positive controls for unmethylated and methylated reactions,
respectively. (C). ER CpG islands were analyzed by bisulfite sequence. ER
CpG-methylated cytosines remained as cytosines (- ; the upper lane). Unmethylated
cytosines changed to thymidines in the PCR products whereas 5-methylcytosines remain

unaltered (the lower lane).
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Fig. 3. Immunoblot analysis of ER protein in whole-cell of A549 cells transfected without

or with ER (A). Expression of CYP1AT in A549 cells transfected with or without

estrogen receptor (ER) (B).
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Fig. 4. Gel retardation assay of AhR binding to **P-DRE. A549 cells transfected without

ER (A) or with ER were treated with DMSO, BaP or 3-MC for 2 h.
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Fig. 5. (A). The immunoblot analysis of ER- @ protein in the stable clone of CL5 cells

transfected with empty vector or ER-a siRNA. (B). The immunoblot analysis of cytochrome

P450 1A1 (CYP1A1) protein in the stable clone of CL5 cells with or without ER-a siRNA after

the treatment of 3MC (1 M ) and BaP (1 ¢ M) for 2 hr .
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Fig. 6. Gel retardation assay of AhR binding to **P-DRE. CL5 cells transfected with ER ¢ -siRNA

(ER o) or not (ER a ") after treating with DMSO and BaP (1 ¢ M) for 2 h. (CL5 cells transfected

with ER-a siRNA: 17, 19, 112)
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