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growth factor B 1 TGF3 1
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4 cytokines IL-2 IL-4 IL-6 IL-8 IL-13 interferon-y
tumor necrosis factor-a TGF3 2
B[a]P B[a]P CYP1Al1 CYP1B1
TGH3 1 mRNA 34 IL-4 IL-6 IL-8 IL-13
interferon-y ~ tumor necrosis factor-a  TGFp 2
ELISA TGFB 1 CL3
B[a]P TGFB 1 mRNA
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TGH3 1 mRNA
Bla]P ayl hydrocarbon
receptor AhR CYP1A1l
B[a]P CL3 AB49 H1355
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TGFB 1 B[a]P CL3 TGFB 1
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Abstract
Lung cancer is the most common cause of cancer death worldwide

around 1990. Lung cancer mortality among Chinese females was above
the world average. Cigarette smoking has been associated with the
development of lung cancer. However, the prevalence of cigarette
smoking is low among Chinese femdes The high mortaity among
Chinese females was unexplained by the habit of cigarette smoking.
Thus, other risk factors may contribute the lung cancer incidence among
Chinese females. Exposure to air pollutants, such as cooking oil fumes
(COF), has been considered as an important risk factor for lung cancer.
It was recently demonstrated that many environmental pollutants not only
inhibited cel growth but aso atered gene expression in lung cells. For
example, diesd exhaust particle and ar pollution particles induced
cytokines production in human lung epithelial cells. Benzo[a]pyrene
(B[a]P), a pulmonary carcinogen, was detected in COF and air
particulates. Therefore, in the present study we investigated whether
COF and B[a]P alter gene expression d cytokines, growth factors, and
cytochrome P450 in human lung cancer cells CL3. CL3 cdls were
exposed to COF or B[a]P for 24 hrs and then the mRNA levels were
measured with the RT PCR method. When CL3 cdlls were treated with

2000 g/ml COF, the mRNA leve of TGF-3 1 was increased to 4 fold of



controls. The mRNA level of cytochrome P4502E1 (CYP2El) was
increased to 2 fold 24 hr after treatment. The MRNA levels of
cytochrome P4501A1 (CYP1Al) and cytochrome P4501B1 (CYP1B1)
were transiently increased to 2-4 fold of control, but returned to the basal

levelsat 24 hr.  However, the mRNA levelsof IL-2 IL-4 IL-6 |1L-8

IL-13 IFN-y TNFa and TG 2 were similar between control and
treated cells. Similarly, treatment with 10y M B[a]P for 24hr aso
increased the MRNA levels of TGF3 1 CYP1Al and CYP1B1 to

approximately 34 folds of controls in CL3 cells. The mRNA levels of

IL-2 IL-4 IL-6 IL-8 IL-13 IFN-y TNFa and TGF[3 2 were not
changed after treatment with 10p M B[a]P. In summary, trestment with
COF and B[@|P increased TGF3 1 mRNA levels in human lung CL3
cels. CL3 cdls treated with COF or B[a]P dso increased TGF3 1
secretion measured by ELISA assay  in the dose- and time-dependent
manner. It suggests that TGFB 1 may involve in the mechanism of

COF and B[a]P-induced lung carcinogeness. We further found that
COF and B[a]P increased oxidative stress in CL3 cdlls. It implies that

COF and B[aP-induced TGF-B 1 mRNA expresson may relate to

oxidative stress generation.

B[a]P induced gene expresson of cytochrome P4501A1 gene



expression and enzyme activity through activation of aryl hydrocarbon

receptor AhR . We used three lung cancer cell linesCL3 A549 and

H1355, with differentiad sengtivity to B[a]P, to study whether

B[a]P-induced TGF-3 1 gene expresson is AhR-dependent. After
treatment with 10u M B[a]P, growth of H1355 cells was significantly

inhibited, but not A549 cdls. In consistent with growth inhibition,
CYP1Al gene and enzyme inducibility by B[a]P was higher in H1355

cells than in CL3 and A549 cdls. However, treatment with 10u M
B[a]P increase TGF3 1 mRNA levels only in CL3 cells, but not in

H1355 and A549 cdlls. When we examined the generation of oxidative
siress by B[aP treatment in these cel lines, oxidative stress was
increased only in CL3 cdlls, but not in H1355 and A549 cedlls. These

results suggest that TGF3 1 induction by B[a]P is AhR-independent, but

may depend on the generation of oxidative stress. In summary, COF

and B[P induced TGF[3 1 production and oxidative stress generation
in human lung CL3 cells. Therefore, TGF 1 and oxidative stress may

play arolein COF and B[aP-rdated lung carcinogenesis.
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polycyclic aromatic hydrocarbon, PAHs benzo[a]pyrene

B[a]P dibenzo[ah]-anthracene DB[ah]A Bla]P
0.305-0.463u g/g DBJ[ah]A 3.725-5.736uy g/g
PAHs
Qu 1992
micronucleus

Sister chromatid exchange

V79
Shidd et d., 1995  Chiang 1997, 1998
200 300 300
¢ TA98
3

IL-2 , 1992
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PAHs

Hazardous

Substances Data Bank, 1988; Lee e al., 1994
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Venier et al., 1985

PAHs Li 194
PAHs B[a]P PAHs
Nesnow
et d., 1993; Petry et a., 1995
B[a]P B[a]P
cytochrome P4501A1 (-)-trans-7,8

dihydroxy-7,8-di hydr obenzo| a]pyrene
anti-7,8-dihydroxy-9,10-epoxy-7,8,9,10 tetrahydrobenzo[a] pyrene
BPDE DNA DNA Shimada et d., 1992
BPDE DNA  deoxyguanosne dG N> Jeffrey et
d., 1976, 1977 B[aP
B[aP DNA deoxyguanosne Ny
DNA Cavdieri and Rogan, 1992  B[a|P
glutathione-Stransferase  GST
Mannervik et d., 19838 dpha mu
theta  pi BlalP GST pi
Swedmark et al., 1992

PAHSs
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PAHs 1775

Tuchsen and Nordholm, 1986; Teschke et a., 1989  Bjioreth
1985 PAHs 80 %
PAHs
DNA
PAHsDNA

Dunn and Stich., 1986; Phillips et a., 1988; Schoket et al.,

1990  Sohodet 1989
DNA B[a]P-DNA
DNA Harris 1991 B[aP ras
protooncogene 12 codon G® T transversion
Cherpillod 1995 B[alP
p53 248 249 G® T transverson
B[a]P
TCDD PAH
TCDD

Moses et a., 1985;
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Suskind et d., 1985; Vanden et d., 1993

B[a]P aryl hydrocarbon receptor AhR

AhR Ah receptor nuclear
trandocator Arnt xenobiotic-responsive elements

XRE CYP1A1 CYPIB1
NQO1 Israel et al., 1984; Nguyen et al., 1994,

Hakkola et d., 1997  Hoffer 1996
TCDD B[4aP cfos cjun junB  junD
TCDD B[agP  fos jun AhR
PAH AhR

protein kinase C PKC Whitlock et a., 1996

Bombick 1985 TCDD 48
c-AMP  protein kinase PKC
EGF receptor PKC David
1997 TCDD
PKC cjun c-fos Qu

1995 PKC staurosprine

15



staurosprine TCDD PAHSs
estrogen receptor
Kharat et a., 1996 PAHs
EGF TGFa TGH3  cytokine

Abdel-Razzak et a.,1994

TGH
Transforming growth factors beta TGFp s murine
sarcoma virus-transformed fibroblasts De Larco and Todaro,
1978 TGFpB submaxillary gland
Robertset d., 1981 Frolik
etd., 1983 Assoian and Sporn, 1986
TGFB s isoforms TGF

B1l B2 B3 Deayncketad., 1985; de Martin et a., 1987; ten Dijke et

a., 1988 TGFB sisoforms TGFB 1 Derynck
1985 TGFB 1

globlastoma BSC-1 TGH3 2 deMartinet a., 1987,

Hankset d., 1988 Derynck 1988 low-stringency screening

cDNA TGFB 3 ten Dijke 1988

16



TGFR 1 TGFR3 TGFB 2

TGH3 1-3  promoer 1989-1991
Kim et a., 1989; Geiser et al., 1991, Noma et al., 1991
promoer TGFB 1  promoter TATA
CATT box AP-1  Egr-1 transcription factors
binding sites Kim et al., 1990; Scotto et al., 1990 TGFB 2  promoter
AP-1 AP-2 dtes cAMP regulatory element TATAA
consensus dart Ste Noma et a., 1991 TGF3 3 promoter
TATA box cAMP response e ement 3XTCCC motif AP-2
dgte Lafyatisetd., 1990, 1991
TGFB s latent form |atent
formTGH3 s TGF3 TGFB  prodoman

TGFB latency-associated protein 3 -LAP Lawrence et d.,

1984, 1985; Gentry et a., 1988 B -LAP TGFB
latent form TGH3 complex small latent TGH3
latent form TGF3 large latent TGF complex
B -LAP Miyazono et d.,

1988; Wakefield et d., 1988; Olofsson et a., 1992
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TGF3 serine proteinase  serine

proteinase  extracelular matrix ECM large latent TGF(3
complex Tapde et d., 1992  proteinase large latent TGH3
complex B -LAP large latent TGH3  Lyon et
al., 1988, 1990; Sato and Rifkin., 1992 TGH3 complex

TGF3 receptor L' opez-Casillas et 4.,

1994; Lamarre et d., 1994

Lawrence et a., 1984, 1985:;

Miyazono et a., 1988; Lyons et d., 1988 Brow et al., 1990
chaotropic sodium dodecyl sulfate SDS  Miyazono et 4.,
1988 latent TGH3 latent TGH3 sdidase
B -LAP  deglycosylation TGFp Miyazono and
Heldin, 1989 retinoids vitamin Ds
antiesterogens  corticosteroids TGFB
retinoids Glick et a., 1989 vitamin D3 Koli and
keski-Oja, 1993 antiesterogens
Knabbe et d., 1987; Coletta et d., 1990 latent TGF3
Corticosteroids MG-63 osteosarcoma bone osteoblasts

TGF3 Ourder et d., 1993; Boulanger et d., 1995
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TGFB 1

epithelia endothelia hematopoietic
2 3 Immunosuppression
TGFpB Silberstein
(1987) TGFB 1 branching
morphogenesis 1992 TGFB 1
(ductd end buds) invasion branching
morphogenesis Silberstein et al., 1992
TGFB TGFB Gl
Laiho et a., 1990; Moses, 1992 TGFB
1 TGF3 retinoblastoma
(Rb) Rb Lahoet d., 1990
2 TGFB cyclin-dependent kinase Cdc2 Howe et d., 1991
Cdk2 Koffetd. 1993 Cdk4 Eweneta., 1993 TGF
B cyclin-dependent kinase inhibitors p15" e

Hannon and Beach, 1994  p21°" Li et d., 1995; Datto et al., 1995
p27"" Polyak etal., 1994 3 lavarone Massagu’ e (1997)
TGF3 CDK tyrosine phosphatase Cdc25A

TGH3  extracdlular matrix
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TGFB extracellular matrix
collagens  fibronectin  vitronectin  tenascin  thrombospondin
proteoglycans  Ignotz and Massagu’ e, 1987; Raghow et d., 1987; Kali
et a., 1991; Pearson et a., 1988; Penttinen et al., 1988; Bassols and
Massagu' e, 1988 adhesion
TGH3 matrix proteinase
plasminogen activators Laiho er a., 1986  collagenase Edwards
etd., 1987 sromelysn Ker et a., 1990 protelnase
plasminogen activator inhibitor-1 PAI-1 Laho et a., 1986,
1987 tissue inhibitor of mealloproteinasel TIMP-1 Edwardset 4.,
1987 cysdainC Solemetd., 1990
TGH3 ImMmunosuppression
Sanderson et d., 1995; Roberts et d.,
1980 TGFB TGFB
glomerulonephritis Border and
Ruodahti, 1992  Alzheimer’'s disease Fander er a., 1995  lung
fibrods Broekelmann et al., 1991; Anscher et a., 1993  liver cirrhosis
Czgaet d., 1989; Cadtilla et d., 1991

Waltenberger et d., 1993
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Thompson et a., 1988 angioplasty
Majesky et a., 1991; Nikol et a., 1992 Nabel et d.,

1993 TGFB

TGH1
TGFB 1
oncogenes c-HaRas sc jun fos abl
ras transactivating HTLV-l Tax HBVX
TGFB 1 Kim et d., 1990, 1994; Birchenall -Roberts et
a., 1990; Geiser et d., 1991; Yoo et d., 1996 TGF[( 1 promoter
AP-1  Egr-1 transcription factors  binding Sites Kim et a.,
1990, 1994; Scotto et d., 1990 phorbol ester TGFB 1

AP-1 transcription factor complex  up-regulation TGF 1

Van Obberghen-Schilling et a., 1989, 1991 NGF
TGFB 1 Egr-1 gte Kim et 4.,
194 WT1 Wilms tumor
suppressor gene TGFB 1 Liyan  Kathhleen
1997 B[a]P TCDD JEG3

B[g]P 10y M TGFB 1
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MRNA c-myc mRNA TCDD TGF3 1

cmyc mMRNA DE
BET-1 RT-PCR cytokine
DE IL-8 TGFB 1 mRNA Shinji et d.,
2000
TGFB 1
reactive oxygen species,
ROS TGFB 1 4-Hydroxy-2,3nonena  HNE
HNE
Leonarduzzi et a., 1995
HNE RT-PCR  Western blot TGFB 1
MRNA HNE TGFB 1
Leonarduzzi et d., 1997  Crohn sdisease
Scavazza 1997
10 Crohn sdisease TGFB 1

HNE-protein adducts MDA-protein adducts
TGH3 1

Martin 1997
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y -rey TGF( 1 transcripts AP-1 transcrption

factor Fos/Jun AP-1 consencus
TGFB 1 TGFB 1
promoter AP-1 binding site y -ray
AP-1 TGFB 1
TGH
TGH3 epithelial endothelia
hematopoietic

TGFB

Shipley et d., 1986, Reiss et d., 1993

retinoblastoma Kimchi et a., 1988
TGH3 Moses et d., 1985 ; Moses, 1992
TGFB TGFB
TGFB
TGFB
TGFpB Fynan and Reiss, 1993
B TGH3

Kadin 1994 Mac-2A Mac-2B

23

TGF



TGH3
Mac-2 TGH3 typell receptor Knaus
et a., 1996
TGF3 Invasion metastass angiogenesis
Laho et a., 1986, 1987; Sato and Rifkin, 1989 Melanoma
TGFpB TGFpB invasion
Reed et a.,, 1994  TGFp epithelial-
mesenchymal transdifferentiation

Miettinen at a., 1994; Caulin et d., 1995; Cui et al.,

1996 Picon A 1998 31
TGFB 1 74 TGFB 1
33 TGFB 1
TGF3 angiogenesis Roberts et d.,
1986 TGFpB angiogenesis

Hahn et a., 1996; Bottinger et 4.,
1997 TGH3 angiogenes's
TGFB 1 101 23 22.8%
TGFB 1 invasion

TGFB 1 Hiroaki Saito et 4.,
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1999

TGFB 1 Takanami
1994 88
45 TGFB 1 postive TGF[ 1 negative 5
56 % TGF( 1 postive 5
16 % TGFB 1
Takanami 1997 120 TGFB
1 receptors T betaRI T beta RII TGFB 1
receptors progression P<0.01 P<0.05
TGFB 1
TGFB 1

Kong et al., 1999
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3 : , 1993

Koo and Ho, 1990

B[aA DB[a h]A B[dP

CL3 200u g/mi 4

diesd exhaust, DE

PM 19 DE PM o CytOkl nes

IL-6 IL-8 tumor necrosis factor cytokines

1 COF cytokines
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2 B[alP B[a]P
cytochrome P450 CYP1A1 CYP1B1 CYP2EL
CYP1A1 CYP1B1
CYP2E1l
3 B[aP COF B[alP  cytokines
COF

4 cytokines COF

B[a]P
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CL3

al »

(10

Cd| number
w

—e—DMSO

—&— 200 g/ml COF

—®— 2000 g/ml COF
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CL3 | bovine
ssrum FBS  penicillin streptomycin sodium pyruvate non-essential

amnoacid NEAA glutamine Super Script TM 1l RT TRIzol reagent

GIBCO BRL Oligotex MRNA mini kit
QIAGEN Nunc 9%
CORNING trypan  dimethyl sulfoxide DMSO

benzo[alpyrene B[alP ethidium bromide EtBr 0.4% trypan blue
solution glutathione  MOPS Sgma norma melting
agarose  NMA FMC potassum acetate

Formamide 37 formadehyde Sulfuric acid

MERCK [a - #P] ACTP Amersham International
ELISA TGFB 1 kit R&D Systems
265+ 5 13-15 I1/ml
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GC
PAHs
B[a]P 0.305u g / gDB[ah]A

1994

CL3
AS49

H1355

30

4565y g / dLi et d.,



CL3 10 FBS 022 sodium bicarbonate 0.03
L-glutamine 100 unit/ml penicillin/streptomycin = F12
A9 10 FBS 022  sodium
bicarbonate 0.03  L-glutamine 100 unit/ml penicillin/streptomycin
1000 M sodium pyruvate 1004 M NEAA 100y M EAA  F12
H1355 5 FBS 0.22 sodium
bicarbonate 0.03  L-glutamine 100 unit/mlpenicillin/streptomycin
100u M sodium pyruvate 100u M NEAA  RPMI

5 CO, 37

10 mi
phosphate buffered sdline PBS 0.02 KCI 002 KH,PO, 0.8
NaCl and 0216 NaHPO, CL3
005 EDTA PBS PBS
Iml trypsn 005 trypsn 002 EDTA
trypsn

trypsin 37

31



5 5

OLYMPUSCK40
10ml
trypsin
15ml 4 900 rpm KUBOTA 2010
Centrifuge 5
2x10° /10

Boukamp et a.,1988; Paramio and Jorcano,1997

RNA RT-PCR

DMSO solvent control  COF 200y g/ml B[a]P 10u M

CL3 AX9 H1355 24 TRIzol Reagent
GIBCO BRL RNA Chomczynski et a., 1987

10cm PBS Iml  TRIizol

Reagent 5 TRIzol Reagent

200u | chloroform/ isoamyl
alcohol (49:1) 10 4 12,000

rom  HERMLE z323kCentrifuge 20
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Iml  isopropanol
-20 RNA 4 12,000 rpm
HERMLE z323k Centrifuge 20
RNA 1ml 75 cold ethanol 4

7,500 rom  HERMLE z323k Centrifuge 5

DNA RNA DNase RNA 200
gl Ix TE buffer 10mM TrissHCI 1mM EDTA DNase
working solution 20mM MgCl, 2mM DTT 0.4y | of ribonuclease
inhibitor 20-25U/u | 21 gDnase 1x TE buffer 200
uol 37 15 100u | DNase stop solution 50 mM
EDTA 15mM sodiumacetate 1 SDS Dnase 500

Mo phenol 100u |  chloroform isoamylalcohol 49:1, viv

4 12,000 rpm HERMLE 2323k Centrifuge
20
Iml  isopropanol -20 1 RNA
4 12,000 rpm HERMLE z323k Centrifuge 20
RNA Im 75 cold

ethanol 4 7500 rpom HERMLE 2323k

33



Centrifuge 5
RNA Du !l IXTE 260nm / 280nm
a0D260/280 1.5 b.0D260
2.0 RNA
DEPCwater 0.1 DEPC

RNase 34 DEPC

M gRNA (OD260nm) x 40u g/ml x

10y g tota RNA 2ng oligo(dT);s DEPC

12p | 70 15 RNA
8u | 50mM Tris-HCI pH8.3 75mM
KCl 3mM MgCl, 5mM DTT 5mM dNTP 400U MMLV

Reversetranscriptase  SuperScript'“'ll, GIBCO 37

MRNA cDNA 9% 5 reverse
transcriptase cDNA totd 20u | -20
RT-PCR 1u | cDNA 0.5u0 g tota RNA
Ou | Ix 10mM Tris-HCl pH

88 15mM MgCl, 50mM KCI 0.1  Triton X-100

primer 0.2y M primer 0.2mM dNTP



GIBCO-BRL,USA 1U Tag polymerase  DyNAzymeTMII,

Finland UNO Biometra

2 agarose 0.5u g/ml ethidium
bromide  running buffer 120
Alphalmager TM 200 Alpha Innotech
corporation uv 10u M B[P
TGFB 1 mRNA
Bla]P10u M-TGHB 1 / Bla]P 10y M- -atin

DMSO-TGH3 1 / DMSO- -actin
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RT-PCR primers

Gene Primer PCR

CYP2EL
5 -TCGTCAGTTCCTGAAAGCAGG -3 410 bps
5 -GAGCTCTGATGGAAGTATCGCA -3

CYP1BL
5 -AACGTCATGAGTGCCGTGTGT -3 360 bps
5 -GGCCGGTACGTTCTCCAAATC -3

CYPIAL
5 TOCCTATTCTTCGCTACCTAC -3 210 bps
5 TCTCTGTACCCTGGGGTT -3

TGFB 1
5 -AAGTGGATOCACGAGOCCAA -3 274 bps
5 -GCTGCACTTGCAGGAGCGCAC -3

TGFB 2
5 -AAATGGATACACGAACCCAA -3 250 bps
5 -GCTGCATTTGCAAGACTTTAC -3

IL-2 5 .CTACAACTGGAGCATTTACTG-3' 230 bps
5 -TTGCTGATTAAGTCCCTGGG -3

IL-4
5 -GTAATGGGTCTCACCTCC -3 468 bps

5 -TATTCAGCTCGAACACTT -3

36



Gene
IL-6

IL-8

L-13

TNF-a

IFN-y

B -actin

Primer

5 -AGTACCCCCAGGAGAAGATTCC -3'

5 -CTACATTTGCCGAAGAGCCCT -3

5 -TTCTGCAGCTCTGTGTGAAGG -3’

5 -GAAGAAGGCTGAGAA -3

5 -GTCATGGCGCTTTTGTTGACC -3

5 -TCAGTTGAACCGTCCCTCGCG -3

5 -CAGAGGGAAGAGITCCCCAG -3

5 -CCTTGGTCTGGTAGGAGACG -3

5 -GGTTCTCTTGGCTGTTACTGC -3

5 -ACTCTTTTGGATGCTCTGGTC -3

5 -GTGGGGCGCCCCAGGCACCA -3

5 -CTCCTTAATGTCACGCACGATTTC 3

PCR

550 bps

248 bps

402 bps

475 bps

225 bps

541 bps
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primer PCR
Gene Thermocyde conditions Further Cydles
Predenature - Thermocyde — extention

CYP2EL 94 -3min 94 -50sc 72  -5min 31
53 - 50sec
72 -1min10 sec

CYRBL1 94 -3min 94 - 50 <. 72  -5min 35
56 - 1min
72 - 1Imin 30sec

CYPIAL 94 -3min 94 - 50 s 72  -5min 35
A  -50sec
72 -1min

TGH 1 94 -3min 94 -50sc 72 -10min 30
50 -40sc
72 - 45sec.

TGH3 2 94 -3min 94 -50sx 72  -10min 32
58 -40sc
72 - 45sec.

cytokine 94 -3min 94 - 50sc. 72 - 10min 28
5% -40sc

72

- 45 sec.
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Poy A mRNA
QIAGEN Oligotex mMRNA mini kit Poly A
MRNA RNA 40u g DEPC water  250u | 250u |
Buffer OBB 20mM Tris-Cl,pH7.5 1M NaCl 2 mM EDTA 0.2
SDS 15u | Oligotex
70 3 10 4 14,000 rpm
HERMLE z323k Centrifuge 2 400u | Buffer

OW2 10mM Tris-Cl,pH7.5 150 mM NaCl 1 mM EDTA

1.5ml small spin column 4 14,000 rpm
HERMLE z323k Centrifuge 1 small spin column
1.5ml Buffer OW2 400u | 4 14,000
rom  HERMLE z323k Centrifuge 1 small spin column
1.5 ml 70 30y | Buffer
OEB 5 mM Tris-Cl,pH7.5 4 14,000 rpm
HERMLE z323k Centrifuge 1 smal
spin column 4 14,000 rpm HERMLE 2323k Centrifuge 1
260 nm/ 280 nm
1.5 mi 1u g Poly A mRNA

5000 | 100 poy A mRNA )
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Northern blotting
MRNA 1
3.3 gagarose 242 ml ddH,0
3 20-30 35ml 10X MOPS
buffer 0.2M MOPS, 0.05 M sodium acetate, 0.013 M EDTA, pH 7.0
5 ml 37
formaldehyde
RNA 4 12,000 rpm
HERMLE z323kCentrifuge 20
20u | solutionB 50 formamide, 16.7 37 formadehyde,
10 10X MOPSbuffer,0.1  EtBr 10 mg/ml 75
15 4u | loading
buffer 0.25  bromophenol blue, 0.25  xylenecyanol, 30  glyceral
1L 1X
MOPS RNA
75 30 25 15-16
200ml 20X SSC buffer 3M NaCl, 0.65M
sodium acetate, pH 7.0 20

20X SSC buffer
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20X SSC buffer

24 - 48
2X SSC solution
uv
cross-link RNA 510
10 ml prehybridization solution 25 20X SSPE
42 1-2
prehybridization probe 2u | TGF3 1 cDNA
template 31y | ddH,O 95 5
denature 5 5u 10X
Labeling buffer  6u | ANTP mixture dATP dTTP dGTP 2u

| 1y | DNA polymerase 5y | o - *P 3000 ci/mmole, 50u Ci

37 1 200u | TE buffer Sehadex
G-50 column 9% 5
5 probe probe
prehybridization 42 16-24
hybridization

hybridization solution | 0.05
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SDS, 2X SSC 34 5 solution |1

01 SDS, 01X SSC 1-2 35
X- -80
X-
ELISA
12 wdl plate well x10%/2

ml DMSO 10y M B[aP 200u g Ml COF
100nM TPA  05ml serum free

24 48 0.5 ml 1.5 ml

AN HCl 0.1 ml 10

1.2N NaOH/0.5 M HEPES 0.1 ml
latent form TGH3 1 active form 100
g well coating ant-TGF( 1 antibody 96
2 NICHIMATE Washer
0.05% Tween 20in PBS pH 7.4 2 detection antibody
300ng/ml 100u | 2 NICHIMATE Washer

2 Streptavidin-HRP 100u 1/well 20
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2 tetramethylbenzidine TMB 100u |/well
20 siop
solution 2N H,SO, 50y I/well

BIO-RAD mode 550 microplate reader 450 nm

DCF fluorecence
DCFdA fluorescence oxidative stress
0.7x10° /6 cm

200u g/ml

COF 10u MB[aP 100nM TPA 2mM TBH

15 min 5m S50y M
DCFdA 15 min
1m PBS 2 1 ml PBS
15 mi 800 rpm 5 mn KUBOTA 2010
Centrifuge 1 ml PBS

flow-cytometer FACSCaibur™ system

DCFdA fluorescence



Aryl hydrocarbon hydroxylase (AHH)

(Kiyoharaet .d., 1996)

CYP1AL 10
PBS 1 m PBS
1.5ml 4 7,000 rpm  HERMLE z323k Centrifuge
) 0.5ml 100 mM HEPES
1 mM MgCl, SONICS & MATERIALS INC. VCX
600 DANBURY, CT. U.SA 4 12,500 rpm
HERMLE z323k Centrifuge 30 Bio-Rad protein
assay 100 my 1 ml

01ml IM HEPES 10m 40 mM NADPH 1 nh1 M MgCl,

2 20m1mM B[aP 37 10
1ml 3.25ml
5 2ml 2 ml IN NaOH
15 900 rpm HERMLE 2323k Centrifuge
5 HITACHI F4500
excitation 396nm emisson 522nm
3-OH B[a|P cytochrome P450 1A1



3-OH B[a]P pmol/min/mg protein

eq / ngiml

Fu -

CYRA1 Fueq x 2m x 2 x (100/80) x 1/268.3x 1000x1/mg protein
Sudent’ s t test

Sudent’ s t test P 0.05
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COF CL3

CYP2E1 CYP1B1

CYP1Al
CL3 COF 24
cytochrome P4502E1 1B1 1Al
CL3 10 8
200p g/ml 2 4 8 12 24
RNA RT-PCR CYP2E1 CYP1B1
CYP1A1
CL3 COF 12 CYP2E1
2 CYP1B1 COF 2
2.5 CYP1A1 COF 4
4 COF 24 CYP2E1 CYP1B1 CYPI1Al
20 15 06
PAHs AhR CYP1A1 CYPI1B1
Shimada, 1996 CL3 COF
CYP1A1 CYP1B1 4
COF PAHs 24
COF PAHs CYP1AL
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CYP1B1 CYP2E1 cytochrome P450

Yang et d., 1992; Koop,
1992
Guengerich et al., 1991
CYP2E1 Bell et al.,1997
CYP2EL N-nitrosodimethylamine

Tsutsumi et a., 1993 Dichloroacetic acid

24 Dichloroacetic acid CYP2E1
Yang et d., 1996
CYP2E1 CYP2E1

nitrosamines
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(A)

—>» CYP2E1l

e — — — — _> CYPlBl

— CYP1AL

— STegeSSgeSSge——— —» b-actin

M 0 2 4 8 12 24

(B) gene | O 2 4 8 12 24 (hr)
CYP2E1 | 10 10 16 16 22 2.0
CyP1B1| 10 24 22 21 15 15
CYP1A1| 10 38 40 12 0.5 0.6

COF CL3 CYP2E], CYP1B1, CYPIAlL

200p g/ml COF 0, 2, 4, 8, 12, 24 RN A
cDNA PCR 2
ethidium bromide Alphalmager 2000
(A) PCR (B) Alphalmager 2000
COF CYP2E1 mRNA 2 CYPiB1
CYP1A1 mRNA 2-4 24



COF B[aP CL3 TGFB 1 TGFB

2 IL-2 IL-4 IL-6 IL-8 IL-13 TNFa IFN

Y

COF B[aP
, 1992: Abddl-Razzak et al.,1994
COF B[4dP IL-2 IL-4 IL-6 IL-8 IL-13

TNFo IFNy TGFB 1 TGFB 2

CL3 10
8 2000 gml COF 10y M B[P 24
RNA RT-PCR IL2 IL-4 IL-6

IL-8 IL-13 TNFa IFNy TGF3 1 TGF3 2

CL3 2000 g/ml COF 10y M B[4]P 24
CL3  TGFR 1 -1 COF TGHR1
4.5 B[P TGF3 1 4
DMSO IL2 IL-4 IL-6 IL-8
IL-13 TNFo  IFNy  TGFB 2 COF B[gP24
DMSO -1
1 10y MB[@P CL3 24 B[P  TGFB 1

Northern blot
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B[a]P TGFB 1mRNA 2

COF B[aP TGFB 1
cytokine COF BlaP Zhang
1997 JEG-3 10y M B[aP 24 TGFB
1 Bla]P
COF 0.305u g / B{a]P Li
et d., 199 200p g/ml COF 6.1x10 °p g/ml B[a]P
0.024p M B[g]P 10p M
COF B[a]P PAHs
TGHB 1
Thomas 1998
cytokine-induced neutrophil
IL-6 IL-8 IL-8 mRNA Shinji 2000
DE BET IL-8 TGF3 1
MRNA CL3 COF IL-6
IL-8 COF
CL3 IL-6 IL-8

COF IL-6 IL-8
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M: maker D: DMSO C:. 200u gml COF B: 10py M B[aP

-1 COF B[gP CL3 TGFB 1 TGFB 2 IL2 IL-4
IL-6 IL8 IL13 TNFa  IFNy

2004 g/ml COF 10y M B[4]P 24 RNA
cDNA PCR 2
ethidium bromide Alphalmager 2000
(A) COF(B) B[a]P COF B[aP
24 CL3 TGFB 1 COF
TGFB 1 45 B[a]P TGFB 1
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-2

Northern blot

- TGFB 1

_——

D B1
10p
marker, D

Bla]P

B10

M B[a]P 24
B[a]P
DMSO, B1
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RT-PCR

M D Bl B10

TGFB 1

B -actin

Northern blot RT-PCR
M

1y M B[a]P, B10

100 M



COF  CL3 TGH 1

COF B[gP CL3 TGF
B1 ELISA
COF B[gP TGF3 1 CL3 12 well
plate ox10"/ well 200u g/ml
COF 20y g/ml COF  10u M B[g]P 24 48
ELISA TGFB 1
CL3 200u g/ml COF

TGFB 1 TGFB 1
24 48 781.8 1547.8pg/ml  COF 24 48

TGFB 1 929.8 2282.6 pg/ml
A TGF
1 1559 pg/ml 200 g/ml - 200p g/ml COF 48

TGRB 1 1688.7  1906.2 pg/ml B

COF TGFB 1
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(pg/ml)

TGFB 1

0ODMSO
B ail 20
@ Oil 200

48
TGFR 1

A B
3500 *
3000 . o000 - d
2500 £
2000 | g 1w
000 . ODMSO
1500 * E il — 1000 r
1000 F * ETPA E—‘
500 |
m -
0 0
24 hr 48 hr b 02 020
COF CL3 TGH3 1
20 200p g/mICOF  100nM TPA 24
ELISA TGFB 1 A COF
B COF TGFB 1
COF B[aP TGFB 1
D, 020, 0200 DMSO, 20pu g/ml COF, 200p g/ml COF
“*7 P<005 “**” P<0.01



COF B[a]P CL3

ROS H20,
TGRH 1 Ohba et d., 1994
B[a]P
B[a]P
2000 g/ml COF 10y M B[aP  100nM TPA
CL3 CL3
6 1x10%5m COF
B[a]P 15 DCFdA
CL3 200p g ml COF  10p M B[aP
DMSO COF
DCF 55 % B[a]P DCF 50 %
TPA 46 % COF B[4P
Kim 1997 75mg B[a]P 24
HPLC 8-hydroxydeoxyguanosine
8-OHdG 8-OHdG DNA

B[a]P 8-OHdG B[a]P
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Yan 2000 B[d]P

cyclooxygenase COX-2 COX-2
glutathione glutathione
B[a]P glutathione
B[a P
glutathione COF B[a]P

oleic acid hexadecanoic acid
Cunnane €t al.,1994
COF
TGFB 1

TGF3 1 promoter AP-1 responsive e ement
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DMSO 200u g Ml COF

1-25.

. 10u M B[P . 100nM TPA

- DCF
COF B[dP CL3
200y g il COF 10y M B[&P 15 50u M
DCFdA 15 FACSCalibur™ system
DCF DCF
CL3 200u g fml COF 10y M B[a]P
COF DCF 55 % B[a]P DCF

50 % TPA  DCF 46 %

57



B[a]P CL3 A549

H1355
PAHSs
B[a]P B[a]P
CYPIAL CYPIAL CYPIAL
B[a]P CL3
A549  H1355 B[a]P TGFB 1 CYPIAL
CL3 A549 H1355 B[a]P
CL3 A549 H1355 2.5x10" 1.5x10"
4.0x10" 6-well plate 24 DMSO
100 M B[a]P BlaP
4 trypan blue
CL3 B[a]P 4
30.8 B[aP4  H1355
9.1 A549
B[a]P
B[a]P CL3 H1355 B[a]P
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Treatment

?ﬂgg,c)) 5([13(])% % of control
Cedl type

CL3 3.40.1 1.1+0.1 30.8
A5S49 4.3:0.2 4.4+0.1 100
H1355 23.810.5 2.240.1 9.1
B[dP CL3 A549 H1355

(0.25-0.4) x 10° 6well-plate 24 10u
M B[a]P 4 Bla]P

trypan blue B[a]P

CL3 H1355 A549
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B[a]P CL3 A549

H1355 CYPIA1
B[a]P
CYPIAL B[P Bla]P
DNA CYPIAL B[gP B[&]P
DNA Bla]P
CYPIAL 10
u M B[aP 24 AHH CYPIAL
B[P CL3 A549 H1355 CYPIAL

74 25 563 B[P

CYP1A1 H1355 CYPIAL

B[a]P
CYP1A1 H1355
CYP1Al BlalP B[a]P
B[alP CYPIA1
DNA Benzo[d pyrene 7,8diol-9,10-epoxide BPDE
DNA

CYPIAL  B[gP CYP1AL
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B[a]P DNA
CYPIAL B[&P H1355>CL3>A549 Bla]P
H1355>CL3>A549

CYP1A1 Bla]P
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35

30

25 1

20 r

pmol 3-OH B[a]P/min/mi

ODMSO
15 r B 10uM B[a]P
10 r
5 |
*
0 J ==
CL3 A549 H1355
BlaP CL3 A549 H1355 CYPIAL
100 M B[aP 24 AHH
CYPIA1 B[a]P H1355 CYPIAL
56.3 DMSO B[d]P CL3 CYPIAL
74  A549 25 B[P
CYPIAL H1355

“ 7 pP<0.01
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CYP1A1

CYP1A1

TGFB 1
CYP1A1
H1355
B[a]P
CYP1A1

XRE

B1

B[a]P CL3 AB49  H1355
CYP1A1 TGFp 1
B[a]P AhR CYP1A1

B[P  CYP1AlL TGFp 1

CL3 104 MB[AP 24
2 DMSO TGFB 1
A549 CYP1AL 1.8
H1355 B[a]P
5 TGFB 1
B[a]P TGFB 1
TGFR 1 CYPIAL B[a]P

AhR xenobiotic responsive element
TGH3 1 promoter XRE TGF
AhR CYP1Al1 B[a]P

-trans-7,8-dihyroxy-7,8-dihydrobenzo [a]pyrene

ant-7,8-dihyroxy -9,10-epoxy- 7,8,9,10-tetrahydrobenzo| a] pyrene

CYP1A1

CYPIAL B[a]P TGFB 1
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CYPIAL

T

CL3

A9 HI1355

M D B D

TGFb1

cL3 A549 H1355
oD 1 1 1
mB 2 1.8 5

M: maker D: DMSO B: 10y M B[P

B[a]P
B 1
CL3 A549 H1355
UM 24
2

Alphalmager 2000

CL3

RNA

b-actin

4t
2-I_II [ |
0

CL3

[
A549 H1355
Oop 1 1 1
@mB 4 1 0.7
A549 H1355 CYP1lAl
DMSO
cDNA

ethidium bromide

aob
@B

TGF

[a]P 10
PCR



B[P CL3 A549 H1355

B[a]P CYP1A1 TGFB 1
B[aP CL3
AX9  H1355 TGH3 1
CYPIAL CL3 AX9 H1355
6 1x10°/5ml
COF B[4P 15 DCF
CL3 B[dP DCF
50 % A549  H1355 B[dP DCF
DMSO
TGFH3 1 CYPIAL
B[a]P TGFB 1
CYP1A1
PAHs epoxide hydrolase dihydrodiol
dehydrogenase PAHs
Smithgall et a., 1986, 1988 B[a]P
B[a]P B[a]P CL3

dihydrodiol dehydrogenase
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B[a]P Cavadlieri and Rogan, 1992

B[a]P
CYP1AL TGFB 1
y -ray TGF3 1
transcripts  AP-1 transcrption factor  Fos/Jun
Yy -y Fos/dun TGH 1
B[a]P TGFB 1
CL3 TPA A9 H1355
TBH A9 H1355 TPA DCF
B[a]P CL3
TPA Jang 1998 TPA
H,O, glutathione  SOD glutathione reductase
resveratrol TPA

Bla]P

CL3 TPA
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DMSO 10p M B[P 100 nM TPA

DMSO 10u M B[dP 2mM TBH

a I

A9
DMSO 10u M B[dP 2mM TBH
; 5
H1355 y
i i 1
- DCF fluorescence
B[P CL3 A549 H1355
DCF fluorescence CL3
10u M B[aP DCF fluorescence 50 %
TPA 47 A549  H1355
DCF tert-butyl hydroperoxide

67 350
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I

CL3
CYP2E1l
4

2000 g/ml COF

TGFB 1

200u g/mi

2

10y M B[d]P 24

200y g/ml COF  10u M B[P 15

B[a]P CL3 TGFB 1

AhR
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4.5

COF 24
CYPIAL CYP1B1

2 4
TGFB

4 COF

CL3
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