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Abstract

Many environimental carcinogens requiring metabolic activation have been
associated with the development of lung cancer. Recent epidemiological
studies demonstrated the association between genetic polymorphisms with lung
cancer risk, including cytochrome P450 IA1 (CYPIA1), glutathione S-
transferase M1(GSTM1) and NAD(P)H:quinone oxidoreductase (NQO1). We
conducted a case-control study to estimate the association of the CYPIAL,
GSTM1 and NQO1 genetic polymorphisms with lung cancer. The genotype
of these polymorphisms was determined by using RFLP analysis of PCR-
amplified DNA. The enzyme inducibility in variant CYPIA1 genotype was
higher than that in other genotypes. GSTMI null genotype results in gene
deletion and loses of enzyme activity. Wild NOQ1 genotype has higher
enzyme activity than other genotypes. When controls and cases were
stratified according to smoking status, the odds ratio (OR) for smokers was
3.66 after adjustment for age and sex [95% confidence interval (CI), 1.03-13.6].
The OR for adenocarcinoma risk among smokers with wild-type NQO1
mcreased to 4.52 (95%CI, 1.69-12.13), after adjustment for age and sex.
Multivariate logistic analysis indicated an association with genetic variant of
CYPIAT polymorphism in squamous cell carcinoma, after adjustment for age,
sex and smoking status (OR=3.2, 95%CI, 1.25-8.16).  The proportion of lung
cancer patients with variant CYPIA1 genotype combining with deficient
GSTMI were higher (12.9%) than non-lung cancer control (8.0%), although no

statistical significance was found.



Exposure to polyaromatic hydrocarbons (PAHSs), such as benzo[a]pyrene
(B[a]P), is associated with lung cancer. PAHs are not only metabolically
activated by CYPIAI1, but also induce CYPIA1 gene expression through
activation of AhR-Amnt complex. PAHs also induce CYP1IB1 and NQO1
géne expression by the same mechanism. Two lung adenocarcinoma cells,
A427 and CL-3, have different sensitivity to B[a]P. The genotype was
different between A427 and CL-3 cell lines. CYPIA1 Mspl polymorphism in
A427 an CL-3 cells were respectively wild and hetero type. It was
démonstrated that CYPIA1 inducibility was similar in wild and hetero types.
Therefore we examined the effect of B[a]P on gene expression in A427 and
CL-3 cells. In A427 and CL-3, cells mRNA levels of CYPIA1, CYPIBI,
NQOI1, AhR and Amt were measured by semi-quantitative reverse transcription
and polymerase chain reaction. B[a]P induced 3 fold of CYPIA1 and
CYPIBI1 gene expression in CL-3 cell after treatment with 1 or 10 pM BJa]P
for 24 hours. However, mRNA levels of these genes remained the same in
A427 cell. B[a]P did not change NQO1 mRNA levels in both CL-3 and A427
cells. We found that mRNA of AhR and Amt existed in both A427 and CL-3

cells.

These data indicated that wild-type NQO1 genotype increased the lung
cancer risk among smokers (OR = 3.66), and among smokers with
adenocarcinoma (OR = 4.52). Individuals with variant CYPIA1 genotype
were at high risk of squeamous cell carcinoma after adjustment for age, sex and

smoking status (OR = 3.2, 95% CI, 1.25-8.16). B[a]P increased mRNA levels



of CYPIA1 and CYPIB1 in CL-3 cell instead of A427 cell. Therefore, in
addition to genetic polymorphism of CYPIAI, other mechanisms may
influence Bfa]P-induced CYPIA1 gene expression in lung adenocarcinoma

cells.



o}

F—F A

B MR RAT R R

ERYERERCAGL  HAEEAR 1979 £ HBET - HREOE - L
ERAEELEFEATRTE S 1955 £65 267125 A¥ud| 1991
e 25421085 A EFABRRBMBMAE T EE  KRITEA
& oo MpIGRFE 1621 ZFFREAFRRGEYE > R RRMAY
W& (Yang et al, 1984; pedb & @R Ak, 1992; Tay et al, 1988; Lun et al,
1974) » =442k > BAWMB & FHE A R B iR
B At mtb® LA MERRNEE BASENBERTE
FHERNAE LR 2B TFEHERE > BT H —(Yang et al, 1984; F
HREIRER, 1992)  BIBAEATEIFRBELLS =T FRBEZEF— -
REAELWIERIES > A £ SHbpleh BB &5 (Yang et al, 1984; redp it
RAR, 1992) - AR AE AME - ARG BRITERE 5 -
MEA R @ AU ik&S > FHRx(Tay et al, 1988) - & H i 79%
BT HFRENRIE B RE 15%8 5% T HEARE(EWREEK
iR, 1992) o AMBIBH LB LE—BEFHERE 3% BT FERBERE
PeARAL > (B BRI A R AR £ v 4E, LR RIE LGRS o 28
R e F 48 % K(Tay et al, 1988); A v LM LBlBI& - REKA G B
Blh%  BLEBHELBET HAFER-—HEEIZRT 2L EYER
AR ERGRTHAER(Yang et al, 1984; Hedd & f ik 89R, 1992; Tay
et al, 1988; Lec et al 1994; # &858, 1992) -



& HEOAKRET

WL CRET SRR ARE T (DB OREAE OK
HHME DZEAFE OFERE OEAEHBRERE (DE#SERE
T 2l
(L =»=E
KPR MAFRAEZRE > THRA 1761 & Dr. Hill & % B& 38

0 7 & B 9% o9 % 4] 2 57 % (Redmond, 1761) - & @ Fa i 4 oA B &Y ] & K
et RELELENBOREARERLZRARIELY 10 245 MEE
RIEEGIBEABRNEE HiE 15-25 £ £ 4 (US Public Health Service,
1982) - ARMFTHEERENFH - BERAREE - RANRE - EHEE
&9 3% /o M 3% fu(International Agency for Research on Cancer, 1986) - Doll v
Peto ¥RE S T BRBAEA T HFE R L X B AREPRIZFHL 45
RF ~ BRIEE# =R F s iktb(Doll and Peto, 1987) - AR S HBBE ¥ »
80% LA L &4 B 7% =T 87 B 7 % )& (Christensen et al, 1987) » &JB &4+ <54 >
JeRR M & R KA B E ¥ 49 K % (Chan et al, 1993) -

2) BERE
EHRBEROTRBLES  BH SBATERR - RANE » Ak
EHRIR RS T R AIFE B o 1940 4% B4H AR S o
B 60 B4 o RAn R B A e KR Ao 4 (Outario) B 5 B 7 2 B %



AR Em A R LS 6 A e 14T 2L (Finkelstein et al, 1982) - & 453
RABEAOREARERLGBEEE > MEFRIEREE R MER 5 5B
X %JE > B AR i 50 4% (Selikoff et al, 1968) - & B #F Fv i & 6% B 1% >

REALELE LW E&ﬁi&.@ﬁiﬁ" % 7| 847 32 (Chiou et al, 1995; Chen et
al, 1988, Horng et al, 1995) ' #HBEHEMAZE T TR BEERZZIRG -

MAFREEE mRZAER o 5 43 F & (Baston et al, 1988) - 4
(International Agency for Research on Cancer, 1990) ~ 4% (International Agency
for Research on Cancer, 1990) ~ 4&(Doll, 1982) ~ % ((International Agency for
Research on Cancer, 1987) ~ ¥ & ((International Agency for Research on

Cancer, 1995) - % 3% 5 % J&(International Agency for Research on Cancer,

1988), 21 % % & A AE B0 BE A 5

(3) mH&HmE

Fo B B A B AR 69 9% BE M 98 51 AL R 49 B & (International Agency for
Research on Cancer, 1988) - 4455 T AF B S BEHR AR » B EHRAN
MAAREREMAN - BAIABOARHEERLAEENHEZH
14 > % BA T4 35 & #& 48 B (International Agency for Research on Cancer, 1988;
Axelson et al, 1988) - MERX R AZABEXAEZINE s dmn+ S
BEBHZIAEHNAIIZRRBERBEZIALAET - MLAEFT EHEEMR
BEEAZAR B MmA R KX £ E(Axelson et al, 1988) -

4 ZERFE

AT TR WEELRERET - £ &MBRHER



AREZBEZEWE MRAERLIEEZERL  ZRAARIBETEELS
B mEBERASENARFAINSAEH AR  RESLEREEZ LA
G oo MABREBRHRKERERK  MAREH S ERE - HEALKS
A REAR Bl GO ZR(FE B, 1992) - AR 1969-1980 A > & EKT T35
B R R Ak KR RO A 1989 45 & B4 2 B 6 & VR 48 B ML
RoBRLEGKITBERMIAL

S E£BEX

RARRRZH OB EEE T A BABALBICHAERL - @
E0CBRARARBREE—BERZNEBE FBEEE T A LRTRARSE
BEHEEIFHRIAE BARTEREEENEE T A A28 (tetino))
RRBWEHHERE > MP-HRBGEFRAZBREHBMEDNE - HEZHAL
(Nomura et al, 1985; Willet et al, 1985, Menkes et al, 1986; Pastorino et al,
1987; Salonen et al,, 1985; Kune et al, 1989)#| Fi & & J& 5] $F BBk Sk Bl H B
FRERFHEZREREE A PRBZHG - AB-HER TR BFH
SR TE —RALERHENFR  c mAERE  RALF PR EELER
RAZREHBRE—BRFHER  IUARRSHOARLE R 2 48
B o

(6) ERH BB

BENHRBRERBERERARIEINAA » K588 E 25 & 80-
90%) & B2 E-F2F b e DNA RS Y LB BE AR IEI
WRERZIH - ARERIABIREHRBE - CofBERE MW

10



BB R % EAE = ¢ T H1b(acetylation) ~ £ &9\ (debrisoquine) 4-J& 1t
(hydroxylation) ~ 3 F % £1b4-#(aromatic hydrocarbon)j& 4t (hydroxylation)
(Pastorino et al, 1987) - & mEFiiE A M - M F —EERE - KBEAH
BEMW B ARAOHEZHERA=EEF PASO B HIA1 & B (cytochrome
P450IA1) MSP1 % R A sk mmE A M > 2R EMAFEF
(Shields et al, 1992; Nakachi et al, 1991; Nakachi et al, 1990) - & frrh & &
F MI(GSTMI)ih e R b @ iR e ARt > MEREARGSAUEE
/m pg, B (Alexandrie et al, 1994; kawajiri et al, 1993; Nakachi et al, 1993) -

(7 HEibemBE-F

FEARBIARGIHEAN BSTUFHEBANTRELRI R
B BPEFERRE o EF B KR L e BT R B(Gao et al, 1987) Mg
FAAFKE W~ &) LAGERY ITAGWEERD THEARW L
H & b 3k T ih(rapeseed o)A ABRH o BN H T AMRG M FHERE T
SR BB R DL, 1994) > FRBELTHHEIHILER - TR EL
ARA-BEEFEETHNR T BAFASRLENRE AR E BT UHERY
M %% % (Chaudhuri et al, 1982) - B4 A AR R A GBBMBAG LML A
BB TMAT IR 8 AR % (Gao et al, 1987) « M e JFRIB 805
PP LUHEANBAOLALINS BUEEBBFAHARAHBEMNR
R LR EEIBAL -

=8 NQOI B ohse B B o B4

11



NAD(P)H quinone oxidoreductase(NQO1) (X #% DT-diaphorase EC1, 6,
99, 2) » 4 FAD % % 32 (dimeric flavin adenine dinucleotide)&) & & » 4%
g X BEM AL quinone $Eib44 2 BEFERLL et al, 1995;
Cadenase, 1995) » ¥ quinone & /& st # 42 & hydroquinone > # % £ 4 free
radical $% reactive oxygen species > B sb o] LA{R 3 tm il 2 LB £
(Cadenase, 1995; Joseph and Jaiswal, 1994) » {#/4= B[a]P - #& o NQO1 &%
ET U LS HBRTEIL > BERFERS RS - 0t B4
# %4 BEOY9, mitomycin C $13% 3 + B JE 4 © nitroaromatic compounds
(dinitripyrenes),  heterocyclicamines  (2-amino-3-methylimidazo  [4,5-f]

quinoline), 3-amino-1-methyl-5(-)-pyrido[4,3-b] indole °

Traver % A(1992)tb# 10 #% colon carcinoma cell lines 5 NQO1 X K
ERMEEEEM 2 M40 & 353 BE cell exon 6 1% 609 base pair B C to
T &3 B #%4% (substitution) » Bz & & proline % & serine » € %/& NQOI
BEE7EME - 2542 X n B # wild type 2 B # mutant AR %A E. coli §
3 mutant X FE & NQOl & &R A wildtype & 2 % (Traver, et al,
1997) - A & %35 B A tumor tissue NQO1 A B &R SZHMJE tumor
tissue (Belinsky and Jaiswal, 1993) - Wiencke % A(1997)4t 4 2 18 K F] 4 %=
F#3:E 4T case control study #F 3 NQO1 A H A& #1 5 7& 84 B 44 - f£ Mexican-
American ¥ » B ASH B4 wild type NQOL1 4% & 48% #1 32% o
& African-Americans ¥ 7% % A2 # B 4 wild type NQO1 31 & 66%
L 61% Ry #E R 0E £ 2R B A T wild type NQO1 th #8842 £ (60%
vs. 46%) > Rl BrIEH|Fds ~ MR - BERBBEEAE LS4 EBELE
5 o ¥ 8w 0 wild-type NQO1 BEMBE M H T A ARA G 1.8 4295

12



% CL 1.09-297) - AFRE %R > NQOl AR 2 AL HELARE » £ YH
B 48 P African-American wild type NQO1 61% » # Mexican-American wild
type NQO1 R & 32% -

B b > AR R 65 B 65 RT wild type NQO1 AR A NQO1 2% 7&K
=) BB 0 B 4% o

Fwih CYPIAL B %oy B EEE & B 4

EANBHHET pdS0 BF XEZ0H NIRRT L e > HE
type Il il BB E-SmiEP » B» phase I B2 % > T LUK AT &RIE M &6
BRRETFH TR AEY > #l4w > PAH F{tbdheE CYPIAl B HFAKH ALK
phenolic ##& 31 epoxides ##% - CYPIAL & 7 A #7516 PAH 4 » CYPIAL
B FE M T PAH ALAH3E - AR I PAH # mice 89BE %
#1 CYPIAL # 3% E 4445 /7 A Ml (Nebert and Tones, 1989) - &7 PAH 4 »
CYPIA1 1= 4% TCDD(2,3,7,8-tetrachlorodibenzo-p-dioxin), flavones, indole
PTAEMMES - £ mice HFRT > BFEEANCEBEZ Ayl
hydrocarbon receptor(AhR)4 4 M35 ¥ CYPIAL - CYPIAl AR S A E €%
Ber gt W CYPIAl AR S AR X 2995t A =8 : —& 3 -flanking
region 15 250 B base pair § C B¢ R T €& 4 Mspl BB E0% - 5 —
feexon7 L 462 18 Bk 2 8 & isolucine £ 54X valine- 1 F A 45 1 CYPIAL
Mspl AR %R 8 AHH # ¥ 8955 1% ¥ - Kiyohara % A4t#H8 A
Fukuoka & 84 EREM SHME S HE AL B KELRK RE 3-
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methylcholanthrene (3-MC)#4 %3, » Mspl mutant &)%mfe AHH #3E 642
B &AM AEA e 3 (Kiyohara et al, 1996) - # Landi MT % A(1994)%
¥ & E# TCDD & Caucasian AF Mspl 2 A H % % B g8 H oy ER ¥
CYPIA1 mRNA %3, » EROD (ethoxyresorufin-O-deethylase)i& 14+ 6948 # #%
%3, CYPIAL mRNA & 3,81 5 B 7 4 %537 34 4 88 % 6948 B+ (Landi et al,
1994) -

Liu and Wag (1988)&4# 7545 £ 5] 586 ~ M3 ~ 4008 ~ £ B HR
BERBERER LH - HEB A A%k ¥ AHH/GST B %5 ey b{a 8
ZoIEMENRA . BRYARERLB B AT BIBOATIHERA
W 4 8 7 AHH 7% 1 3% JE B & % A(Yoshikawa et al, 1994) -

Kawajiri % A(1990)# B A8 7% 5 A ¥ 4T case-control study » 35 & F /&
J& A F Mspl polymorphism homozygous rare allele (genotype C)¥H48 5 K 42
RAHRBEY 3 1E23% vs. 10.6%) - i & & k% %k CYPIAL Mspl £H %
BEAFRAEBMOAR - AR SZARENBEGMG REERRTE
ZF - Kawajiri FAWNMRIEHBER AR THRE A genotype C AR
a Rl & 212 %58 10.6 % » {543 A genotype C &3 /v & kreyberg 1 type
(Squaucous #2 undiferentiated &k 44L&y cell carcinoma)’ & & & KM -
Nakaclin % A £ case-control # %% ¥ 35 i 236 )E E 1849 A genotype C B &
squaucous cell carcinoma &) ERME AR AR A 7.3 £ - Xu, Kelsey. T,
#5 Hi £ Cascasians ¥ genotype B # genotype C € B B & o) A%
M o 2% £ B B Fo Finland, Germany, USA £ &9 %484 Mspl £
B SR EHFRAEBEEMMN -
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Hh o ARSNGB HAE CYPIAL AF £ A B S & 04 B 14 o

Fnf GST B EEREIRESHA

Glutathione S-transferases (GST) » KA R EZET U R 458 a ~
O ~ufin  -m GST BENELHRERNE "RETFHIRY
(electrophilic xenobiotics) #1 glutathione (GSH)#{B%24 > 4w 7,8-diol-9,10-
epoxide (BPDE)#2 aflatoxin B, epoxide (Mannervik and Danielson, 1998)4&
GST #EF M $2 GSH B4 SR K HB S B BBM T s B -

GSTMI null allele dy #3847 & B o BB Ak B # & (deletion) d & £ R A
# 1 107E M oy B F (Seidegard et al, 1988) - B A ## %45 4 GST M1" O (null
allele) #24:=% GSTMI null éﬁﬁ@%i‘lﬁ % 1 i 14 (Widersten et al, 1991; Daly
et al, 1994; Wilson et al,1989) -

MR BRM LA EFSBARNARRERE > 4 40~50% sy A
#2% GSTM1 BxEMH > MBS ASEE GSTM] B2 £ 5t pHE S -
4u Seidegard # A(1990)#8 Heclcbert 2 A(1992)3] sk #h B3k & GSTM1
TSO &M (trans-stilbene oxide activity, specific to M1) » BB AN BE R AT
GSTMI1 TSO activity (37%) Ik & H R4 (42-58%) & ° fLAFm s - Bh
7R AR GSTMI1 TSO &4 49 th sl 77 bb JE % 5 ¥ B8 4818 (Nazar-Stewart, et
al,1993) - B b MR A FH B Sty A4t 2 GSTMI B E5E M -
Soni(1995)4 Indian B FERAHEBIEE W BRRB F o HIEE ik Pk
B3k GSTM1 TSO EFH:# & (OR=3.7, 95%CI, 1.6~8.5) o
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GSTM1 null X B /£ fE B E Ik B A & A A & 5 4 PAH-DNA
adduct > & A 8% > —#&AB1E GSTMI null #2 PAH-DNA adduct &4
& 2 3 & 48 Bl (Ketterer, et al, 1992) - # GSTM1 null # F & #1567 4 E48
B - McWilliams (1995)34 12 48 case-control £ 1593 A& 75 A 2135 $ 88
@ R AT GSTMI null AE A% 17% > GSTML null &A% A 8B E 4
B (OR=1.41, 95%CI=1.23-1.01, p<0.001) - W % — ¥ B %BL a9 245 H £ AF
BTmA 11%% GST mu 2 > MY RBRERXRSKGEES 51.1% 0 &3t
T B8 % 2(p<0.005)(Sun, et al, 1997) - B & Kihara £ A K a5 H A
Mg m A% GSTMI null 3 B #9(55.9%) 82 Ik 5t % 3 B2 48.(55.9%) 1 3 Af
¥ 12 48(49.6%) % B2 % £ £ (Kihara, et al, 1995) -

Bt AP e B a3 GSTML ARG AR BN BE -

& Bla]P ®ERE 89 Bt

TRIEHF R IFHAGRREM » TTRAMNE LT R A M(Iwagawa et
al., 1989) - S FRFH F 9 ELH R MR S B FIRBILSHPAHS) -
#% %] % benzo[a]pyrene ( B[a]P ) ( Petry et al., 1995) = % 28 3 % J& polycyclic
aromatic hydrocarbon (PAHS) & —#EZ o #H N BEZ FPHF LY © 8
AL, BFREHARDAZTEREAEL - RROKEFEEE
RFMR AR EEME R R R ER B E %3] A7 8 84 5 £ (Venier
et al., 1985; Masclet et al., 1986) ; % & B G ALK A R A ALYE + B £ 48y
SERE FEAGELH RS Be A BERBELEELE SBLE
JEEILAY s LRSS BRI BRUREEIREmBRZ Sy
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(Hazardous Substances Data Bank, 1988; Lee et al., 1994) » i F R 8. F %
BFEBRZEZRR-RILZIN B ERG R o8 8 B 4 A ( Lioy
et al,, 1988, 1990; Rothman et al., 1990)Fu £ F it o 2 A7 A AR 64 94 18 F 43
K % B % FIEHE > 4o B[a]P ~ dibenzo(ah)anthracene (DbahA) (Li et al,,
1994) - BIEF 54 B E S %5 FIEH > 4w B[a]P ~ benzo[g, h, iJperylene
#1 benzo[b]fluoranthene (Hanspeter et al, 1997) - AR B E A B ERE
FEHRAT B (procarcinogens) A B > MBLARBEHEZHNTRTF
¥ % % & $a1t4 H(polycyclic aromatic hydrocarbon : PAH) » 4] 4= B[a]P -
EEMEm Y LEET BlalP & 88 H(Nebert, 1989) - Hecht % A(1994)
Z AR PR > MEERIES 24 pmole BlalP > AL €35 H 88 BT BIY &
B o Iwagawa % A(1989)#F 837 4 0.3-1.0 mg B[a]P 4 » XK &M%
A RBUT R A B4R MM - Wolterbeek £ A(1993)s R P45 B A E#
REEHK Blalp EATHEEEAET T  ERERLEELRAT €W R BlaP
# DNA #4244 - Sohodet % A(1980)FF %35 i » 45 50k 3| B MM A
SEABRAE Kb 0 S RBEATH AL DNA & > mA R E 2
DNA §2 44 % Bla]P-DNA 4244 - Nesnow & A(1993)#F 45 h AZEMH B
& Bla]P g% - Mk DNA 244 - M B DNA $2&47 it BlalP
2B ERFEEFHA M - Binkova ¥ A(1995)84 71 %45 & > @ik + DNA 42
EHeETAREEIG PAH BBEE - £ Be Ly > &% PAH
MERMIE Y DNA sE&Eye g5 LA BE4 M@ =0.541, p<0.016) »
MEERHEG LMY  PAH REE5e L 2kt DNA 80 ed
8 %(p<0.05) -

Hamris & A(19D) & % P35 & Bla]P €% &% ras BERBE AR
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( protooncegene Yz % 12 F#(coden)® 4 G—T #§ transversion ; M
Cherpillod % A 1995 51 % % 45 i B[a]P 4 i & p53 #r95 A B 2 % 248 & 249
BrREA BB A G—>T &) transversion » 538 L& R F wEp 35 Bla]P #2F
T BRABRSYROAREL Y L2 TERBENEL -

¥4 Benzo[alpyrene FE AR KA XS

B[a]P * &R %&d Cytochrome P450IA1 & % X 3% 4L A (-)-trans-7,8-
dihydroxy-7,8-dihydrobenzo[alpyrene > % % A # 4 £ /b & anti-7,8-
dihydroxy-9,10-epoxy-7,8,9,10-tetrahydrobenzo[a]pyrene (BPDE) x # 4% #t
H > T DNA 286 B R ¥ R 2E A 444 (Shimada et al, 1992) - A
Bla]P &% EALh e R34 > T 2% s GSTMI B % X 3 # & (Mannervik
et al, 1988) - Bla]P 75 LA & & $ 4= i5s '§ M 7E{LaY aryl hydrocarbon receptor
( AhR Y& 444 » B Fv Ah receptor nuclear translocator ( Arnt )42 4575 i #8 4-
Y10 HE AR AR > 4 CYPIAL ~ CYPIB1 2 NQO1 S /&K #t ¥ 2 & %
AR o

Aryl hydrocarbon hydroxylase ( AHH )7& » /%% CYPIA1 8% 4% PAH
BILShaE g s DNA &4 A oy 4t /) (Jeffrey et al, 1977, Karki et al,
1987) o 1 AHH 7FHT MR HEE > HBOALME Rl ¥ AHH
FMHERIEEEY 11 £ (Wheeler and Guenther, 1991; Cantrell et al,
1973) §5 L #4844 £ 60 R9AFE F AHH EH ¢ =E 2 E %4 (Amos
et al, 1992; Fujii-Kuriyama et al, 1995; Miller and Miller, 1981) - & &L H &
REEERBT > ARER-EZH  Has+ CYPIAL mRNA B4R -
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—H3ABH AN EH G Bk S5 88 % CYPIAT mRNA( Miller and
Miller, 1981 )- F# % A1 % 45 8 AHH E S8 B 2% F W > 72 Kellerman
% AF| B 3-methylcholanthrene 3% ¥ 38 1% & M B3R+ AHH 4 £ &
BAK 30%MASZESE AHH FH mEFHHRBERF 9% - Affk
B AIJEAT A Y - AHH B FeRER B AKRE 25 > BLE
RET AHH ZM#F SN2 E MBS W (Kellerman et al, 1973) - &
BMERTERERT T  AHHEF TN - A& d PAH 3] 456 8
By SR M b % (Kouri et al, 1980; Kouri et al, 1984) - 1 7 CYPIAL %} >
% B 3% F 4 mPAH) I €3 % CYPIBI #1 NQO1 -

4B % HBILAH% T d CYPIAL KRB > At CYPIBI F 43
% 3% % B #1454 ~ arylamines & procarcinogen $L promutagenes &3 4%, 3 2
7E{b(Shimad, et al, 1996) - CYPIB1 mRNA * & 45 AF a4k > 40 @ #
ERFERNE - XATE KRB RS (Hakkola, 1997) - A%8 CYPIBI
# B & promoter 44 TCDD-responsive enhancer core binding motifs » =] 4%
TCDD(# £ ) A7 3% - (Tang et al, 1996) » #R CYPIBl 23,5 & & AhR 3
£ (Hakkola, 1997) - 2R £ Fsbtmi ¥4 TCDD 3% %4 » CYPIBl £H %
BRI B F m i dF B M (Kress, 1997) ) # A RSBtk TCDD
#®Aw&d AR FoFEE CYPIAL #1 CYPIB1 AH &R - B A A 545
# 42 Hep G2 #a s ¥ NQO1 X B promoter 4% XRE (Xenobiotic responsive
element) » 4& TCDD & ¥24% T 2438 jo 3 42 NQOI ## 4% 1% & (Jaiswal,, 1996) >
TCDD 3% % NQOI & % 75 45 v 5 4% (Tang et al, 1996) o

19



FEw HEEH

— ~ # A case-control study ° 3 & ¥ & % A F Cytochrome P450IA1 -
Glutathione S-transferase M1 & NAD(P)H : quinone oxidoreductase &
BERZAUEHNGREGM %

=~ # A — # ¥ Benzo[a]pyrene SR MR E & M E 8RR 0 L&
Cytochrome P450IA1 ~ Glutathione S-transferase M1 & NAD(P)H :
quinone oxidoreductase 3 H A » % Benzo[a]pyrene 3 E AR kB ey £

0

i
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& HH
— By
QlAamp Blood Kit B B 1& QIAGEN /7 &) - ethylene

diaminetetraacetic acid (EDTA) ~ isoamyl alcohol - sodium acetate ~ ethidium
bromide ~ dimethyl sulfoxide (DMSO) ~ benzo[a]pyrene (B[a]P) ~ guanidinium
thiocyanate (GTC) ~ sodium citrate ~ sarcosyl ~ -mercaptoethanol ~ sodium
acetate ~ DNase ~ MgCl, ~ dithiothreitol(DTT) ~ didecyl sulfate sodium (SDS)
# B £ B Sigma />3] ° NaCl ~ Tris ~ NaHCO, ~ KCI ~ KH,PO, ~ NaH,PO,
MAER Mek 48 o primer ~ ANTP ~ MMLV Reverse transcriptase
(SuperScriptTMII ) ~ proteinase K ~ Fetal bovine sernm(FBS) - L-glutamin -

penicilline/streptomycin ~ F-12 medium ~ sodium pyruvate ~ non-essential amino
acid ( NEAA )#v basal medium eagle ( BME ) medium # g £ B Gibco-BRL
UNET I phenol ~ chloroform ~ agarose 38 8 Amesco /23] ° ethanol &
BBAFAENE -  Taq(DyNAzyme™ I, Finland ) ~ Mspl ~ Hinfl 8% -

Oligo(dT),, 88 &8 £ B® NEB /3 - A mEE 4 Nunc 23 -

ribonuclease inhibitor 8% & PharmaciabBiotech 23]
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— - KBRERR

FiBmALEFHAREE P RABWPEIIFRERBEGRME > /FH A&
HREEHIIFFHRTRANEBEBENES > BERBHRERBRER BT
Z A e s HRBEaKkd P LEBERERMABERRRARME - HBeTHE
PR ATAARELEREY  BAZANARFRERENE £ 18
£ i 2-5 ml SpEBATRIRA S TSNS - FE - WERE.F -
¥R 4 A B 190 A BB s A 114 A B F £.3F adenocarcinoma 56 A >
squamous carcinoma 48 A - HE4bymE 10 A(adenocarcinoma & large cell
carcinoma 1 A - adenocarcinoma & samll cell carcinoma 1 A » adenocarcinoma
& squamous carcinoma 1 A - large cell carcinoma 2 A > metastasis 3 A » samll
cell carcinoma2 A) - A#ATEE S A E ;M8 FREALEFTETRE >
TS ABRAE LR AL MERPREEAT - HEHALS
EHRaBLEHFEHEIAERS—F  RE—FULGABRDERHA
AR > MABEMNACSERLBILAFEIHMIEHEIE - ARSE
RfER— -

=~ tmBa R
CL-3 tafatk 2 2 RERAZF LB FAKIZERIZ ABEIIRE =8

o ATREMKEAZCLIDhBEGRES, AT mip L £ B AL
BTG tm B ¥k 0 B8 8 £ B American Type Culture Collection (ATCC) 23] -
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W RAHEEEEF X

A KT~ ikt 021 0 E4SRPI L 26525 Ao > BB bR
&k 20~30 245 F 4k B SR 13~15 L/min 3 ROKE R BN s sk %
TEE L HI R 2~4 N EF - FHE A acctone BB N R BELRNK LIRS
BREE  ABRBERAE CERERLietal, 1994) -
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Mtk —. MiEEREHBAZEEL S

AE R IEH (%) 378 £ (%)
NQO1l AR % A 454

23 E % 190 137(72.1) 53 (27.9)
Bk 90 41 (46.7) 48 (53.3)
ol 100 95 (95.0) 5(5.0)

Vo B 56 30 (53.6) 26 (46.4)
B 40 14 (35.0) 26 (65.0)
Lotk 16 16 (100.0) 0 (0.0)

BBk b R % 48 9 (18.8) 39 (81.2)
B 41 3(7.3) 38 (92.7)
i 7 6 (85.7) 1(14.3)

e 10 3(30.0) 7 (70.0)
B 8 1(12.5) 7(87.5)
Sk 2 2 (100.0) 0 (0.0)

CYPIAL £2 GSTM1 £ H % & 4 o #7

HERa 188 136 (72.3) 52(27.7)
A 88 41 (46.6) 47 (53 .4)
S 100 95 (95.0) 5(5.0)

B B AR 52 28 (53.8) 24 (46.2)
Bk 37 13 (35.1) 24 (64.9)
i 15 15 (100.0) 0 (0.0)

B AL b R AR 47 10 (21.3) 37 (78.7)
Fh 40 4 (10.0) 36 (90.0)
g 7 6 (85.7) 1(14.3)

Hib 10 3(30.0) 7 (70.0)
Bk 8 1(12.5) 7 (87.5)
gl d 2 2 (100.0) 0 (0.0)
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=8 Fik
— s~ miaitk

CL-3 tmpa A 5-%A 10% Fetal bovine serum (FBS, Gibco-BRL) 0.22%
NaHCOs, 0.03% L-glutamin #v penicilline/streptomycin (100U/ml) = F-12
medium (Gibco-BRL) 2% o Ad27 i 444 10% Fetal bovine serum
(FBS, Gibco-BRL)0.11% NaHCOs, 0.03% L-glutamin, penicilline/streptomycin
(100U/ml ), 1 mM Sodium pyruvate & 100 mM non-essential amino acid

(NEAA) z basal medium eagle (BME) medium 3% % ° Zafg 27 5% CO, &
37CeHIERIBHRMBNILE -

— ~ DNA &1t

. B AR AT 4.4k DNA © B 48 %% oA standard phenol (Maniatis et al.,1982) F &
FE DNA - 584 T M B» eppendorf £ W Aaw A 500 pl digestion
buffer (25 mM EDTA ~ 100 mM NaCl ~ 0.5% SDS Fv 10 mM Tris) » #% 8 &,
TRBAR  BBRANSCTHEATRREE > ERLTH=ZZ AR > #£9)
[ &5 4 48 8% % B A AuA 5 pl proteinase K (10 mg/ml) 4 56°C 32 5 #o 8% o

L& #8 %% phenol : chloroform : isoamyl alcohol (25:24 1 1, v/V/V)i& A&k 38 >

BREHHHRUL10000 g8 10 g4 REF RS BEERSAHME X
REDEREE - B A% chloroform : isoamyl alcohol (24 : 1, v/v) &
BRI 0 EIRAH A0 10,000 g B0 5 48 - B EFR A 1/10 B2
&9 3 M sodium acetate & 2 /2224 100% cold ethanol 582354 » 3B 20
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CAFEF 2 Mo TEFU 1500 g 30 5 548 0 1% DNA pellet H 24 70
% cold ethanol Ze X 72 B 45 > 8.0 %@ F DNA pellet > F B3N EHK -
BRI it 1k F DNA 544 304 DNA 2L & B K% E 40 ng/ul> DNA
E-20CH%75 -

2.4} 88 48 da 3% DNA : % 34 QIAamp Blood Kit (QIAGEN, Germany) 3t
DNA ° 3584 Tk 44 EDTA LB Bl e E B R BN &% > BB
4 buffy coat (£ 44 #EK) 2 1x PBS (0.02% KCI ~ 0.02% KH,PO, ~
0.8% NaCl ~ 0.216% Na,HPO,) # & ##% £ 200 ul > AwA 25 pul QIAGEN
protease ~ 200 ul Buffer AL (lysis buffer) #xZ& 4 15% > B 70°C4# AR 10
o581% 0 A 210 ul (96 — 100% )iEAE 3k B R 61 % 230 R 4 £ QlAamp
spin column - 4 6,000 g & 1 4481 DNA & M 2 % QIAamp spin column
£ » QIAamp spin column 3 3 24 500 pl Buffer AW (wash buffer)#: 2 & » &
# A 200 pl Buffer AE (elute buffer) # DNA Wi - SRR AR ERE
DNA » &4 5347 DNA s B AKHEE 40ng/ul > DNA E-20 CHR47 -
OD260/0D280 tbfa s 1.6~1.9 2 fd » =T ;45 8] & 20-120 ug DNA -

= ~ RNA #1E

%1% DMSO(solvent control) ~ B[a]P 1uM =, B[a]P 10uM Au A A427
21 CL-3 4a B3 ik 32 % 24 /) #3144 2L AGPC method (Acid Guanidinium
Thiocyanate-Phenol-Chloroform Extraction) 3% %t RNA (Chomezynski et al.,
1987)c H B4 F: ®%E2H 10cm Fm Py E ey hik » 1L IxPBS %=
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R4 — 8 ta i w A 1.8 ml solution D [ 4 M guanidinium thiocyanate ~ 25 mM
sodium citrate (pH = 7) ~ 0.5% sarcosyl ~ 0.1 M B-mercaptoethanol ] » X & XX
solution D it Jefm it » AR EFRERBBEMET R EwBEAT T2 lyse -
Hmpralyse 52 ISmlE#oF ZEHBRATIER 360 452M
sodium acetate ( pH = 4 )(0.1 4282 5%) ~ 3.6 ml &4 phenol (1 /28 #) % 720 wl
&4 chloroform : isoamylalcohol = 49 : 1(v/v) (0.2 ERE) AoRAMEIKE
okt 15 48 4CTF 2,500 rpm B0 20 442 3¢ 10,000g 2 20min £
RNA # L& (aqueous phase) * B £ /& & B im A % 345 100% isopropanol
EA20°C A4 1 /o onad RNA » 33 24 10,000g 380 20 442 > B¢ RNA
pellet 727 0.5 ml solution D » # %] 1.5 ml eppendorf » & fu N % 34 100%
isopropanol & A-20°C k45 1 /8o RNA 3w %% RNA pellet 22 75% cold
ethanol 7t & # AR B 47 -

2 T # % DNA ;5 % 248 F A DNase & 3 »RNA 7200 wl 1x TE buffer
(10mM Tris-Cl~ 1mM EDTA) #1 % 8¢ 5 DNase working solution &4 [ 20 mM
MgClL/2 mM DTT ~ 0.4 ul of ribonuclease inhibitor (20 - 25U/l Ydv 2 ug
DNase > 24 1x TE buffer &8 #&48 £ 200 ul ] » 7 37C KB 15 548 » fuA
100ul DNase stop solution (50 mM EDTA, 1.5 mM sodium acetate, 1% SDS)

# 3k DNase RJE# %24 50 ul # 2 M sodium acetate (pH = 4) ~ 500 pl &4
phenol ~ 100 pl #4 chloroform : isoamylalcohol (49:1,v/v);R A& B » B
600 pl &4 chloroform : isoamylalcohol (49:1,v/V)E B4 FFHik » Bl £ EH
100% isopropanol #-20°C 1 -]~efimi#k RNA » #.4% RNA pellet $L 75% cold
ethanol 2o % AR H 4R » KA RNA B0 IXTE P - 2 BEEWHRFAE
% RNA 7% B 4938|278 B DEPC water (0.1% DEPC £ B+ H#H 254
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A LA HE RNase 48 » BB G RBREMR X DEPC) MASH B -~ A A
R IB IR o

w9 ~ %4 5 # DNA (cDNA)

34 20 ug &4 total RNA ~ 2 ng &) oligo(dT);, & DEPC R i@ #) & B K
3 24pl > fhe# 70°C 10 48 RNA — g 844 I EN KL B FE
A 14ul & 48 [ 50 mM Tris-HCI (pH=8.3)~75 mM KC1-3 mM Mg,Cl -
SmMDTT ~ 5mM dNTP | £ 42°C i 2 542 FfmA 400 U MMLV
Reverse transcriptase (SuperScript' 11 ,GIBCO) » #: % £ 42°C R & 50 H-48 3%
mRNA R #4% 5% ¢ DNA » 548 B 70°C An#h 15 445 45 3% reverse
transcriptase 7 © TR EME ¢ DNA 457 -20C -

I RABEFRERERMRY R BEEKE % A H(polymerase chain

reaction and restriction fragment length polymorphism )

BB FRHREN 120ngDNA S8R - ALARBRBES 300l 85 1x
Sk ¥ 10 mM Tris-HCl (pH=8.8) ~ 1.5 mM Mg Cl, ~ 50 mM KC1 -~ 0.1%
Triton X-100 ] » Au A5 % &4 primer 0.2 uM (primer sequence 4v & =) ~ 0.2
mM dNTP (GIBCO-BRL, USA) #= 0.6 Unit Taq (DyNAzyme™ 1T, Finland)
# i UNO (Biometra) #/BRHEFEABRK K > REEFHEZ -

B 12 pl B3 PCR & #724 10 Unit restriction enzyme ( B, # & =) (New
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England Biolabs, Beverly, MA) £ 1x &#:&% + [50 mM NaCl ~ 10 mM
Tris-HICl ~ 10 mM MgCL, ~ 1mM DTT( pH=7.9)] # 37°C4ER 4 /N85 - K&
TR 10 pl, X 2.5%% % B (agarose) f£ 120 k45 BB T 84T Tk o4,
34 0.5 pg/ml ethidium bromide £ running buffer ¥ % & - E kg En UV 4
Lk -
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M & =

Genes Primers Polymorphism  Restriction Reference
site enzyme
CYP1A1 5’-CAGTGAAGAGGTGTAGCCGCT-3* 3’-flanking region  Msp [ Hayashi et al,
| 5*.GGGGTTGATGAGTCTCCGACT-3* T — C 1996
GST M1 5’-GAAGGTGGCCTCCTCCTTGG-3” Gene deletion Groppi et al,
5-AATTCTGGATTGTAGCAGAT-3’ 1991
NQOL 5 7CCTCAGAGTGGCATTCAGC-3  exon6 Hinfl =~ Wienckeetal,

5°-TCTCCTCATCCTGTACCTCT-3 cC%® - T 1997
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MR =

Gene

Thermocycle

Initial denature —

conditions

35 cycles —

Further extention

CYPIAL

GSTM1

NQO1

95°C- 3 min

95°C-3 min

95°C- 3 min

95°C - 50 sec.
58°C - 50 sec.

72°C -1min

94°C - 40 sec.
58°C - 40 sec.
72°C - 40 sec.

94°C - 40 sec.
56°C -40 sec.
72°C - 40 sec.

95°C - 50 sec.
55°C -50 sec.
72°C - 50 sec.

72°C -7 min

72°C -7min

5 cycles

30 cycles

72°C -7 min

31



7~ ¥ & & RT-PCR (Semi-quantitative reverse transcription and

polymerase chain reaction)

% %% RT-PCR £ 2 £ #1H c-DNA A4 pR » SA =% primer (55 69 %
B & B-actin) # 47 multiple-PCR & J& - ¥ & & RT-PCR &4 1 ul cDNA (X
25 0.5ug & total RNA) ~ 0.22 pM primer 1 (8% &9 & R > primer 5 3] B &
7 )~ 0.2 uM B-actin primer ~ 200 uM dNTP ( GIBCO-BRL, USA )z 1 U Taq
polymerase ( DyNAzyme™ IL, Finland )% 1x #&#%%& ¥ [10 mM Tris-HCI
(pH=8.8)~ 1.5 mM Mg Cl, ~ 50 mM KCl + 0.1% Triton X-100 ] - 48 R fE 3%
#2550 plo A B K AR B4 A MIPTC-200 #uEB 4 REBE RMAZL-

NQOI1 # CYPIB1 e ik F — PCR R B R B8 A K — Bk
> B B — 4k 5b 2 5 A A R F primer 4248 B 694540 T AT R B R RK
A ° B-actin % internal standard * A EZRERXZBLE -

EEH R B 2%FF B wA 0.5 ug/ml ethidium bromide # running
buffer F Eik > B4 A $ AL 5# % 4t( Alphalmager ™ 200 > Alpha
Innotech corporation ) £ UV B TREFELEBREL T - TE LXK 1M
Bfa]P #} CYP1A1 mRNA Z % A4 :

%72 Bla]P 1uM - CYP1A] % 14 / &3 Bla]P 1uM- B-actin & $1&

%3 DMSO - CYP1AL 2 214 / & ¥ DMSO - B-actin & 14
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Mt & 9

Gene Primer Reference:

AhR 5’-ATACTGAAGCAGAGCTGTGC -3’ Hayashi et al,
5. AAAGCAGGCGTGCATTAGAC -3’ 1994

Amt 5" "CACTTGGGATCC CGGAACAAGATGACAGCCTAC-3’  Dehret al,
5°-"CACTTGGTCGAC ACAGAAAGCCATCTGCTGCC -3 1995

CYPIAl  5-GAACTGCCACTTCAGCTGTCT-3’ Hayashi et al,
5’- AAGACCTCCCAGCGGGCAAT-3’ 1991

CYP1B1 5 AACGTCATGAGTGCCGTGTGT -3’ Dehr et al,
5°- GGCCGGTACGTTCTCCAAATC-3’ 1995

NQO1 5’-GGCTGGTTTGAGCGAGTGTTC -3’ Traver et al,
5-ATTTGAATTCGGGCGTCTGCTG -3’ 1992

B-actin 5°-GTGGGGCGCCCCAGGCACCA -3’ Dehr et al,

5’-CTCCTTAATGTCACGCACGATTTC -3°

1995

ARNT : 5°-"CACTTGGGATCC"-3’
5" CACTTGGTCGAC -3’

AAETHET B WA BamHl 8 Sal 1 454718 > A2 E £ % & RT-PCR -
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WM& A

Gene Thermocycle conditions Cycles
Predenature —  Thermocycle — Further extention

CYPIAL 94°C -3 min 94°C -1min 72°C -7 min 27
60°C -1 min
72°C -1 min

CYPIB1 94°C -3 min 94°C - 50 sec. 72°C -7 min 35
56°C -1 min
72°C -1 min

NQO1 94°C -3 min 94°C - 50 sec. 72°C -7 min 30
58°C -1 min
72°C -1 min

AhR 94°C -3 min 94°C - 50 sec. 72°C -7 min 32
50°C -1 min

72°C -1 min 20 sec.

- Arnt 94°C -3 min 94°C - 50 sec. 72°C -7 min 32
51C - 1min
72°C - 1-min 30 sec.
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£~ &It HE

{# B Statistical Analysis System (SAS, Institute) » #4T-F 4 & (chi-

square test) 1 #8 #73@ 5% 547 (logistic regression analysis) °

HBEFMNBERAGMES ~ S8 - HERTEFARGZEHER T
# & (chi-squaretest) sp <005 BPR T %P EHEE LR, AR A fo i
BemMER R ABEEF -2 R B ARG AEE G
UNQO1 A H % A 454 Akl ¢ &b NQO1 A B S AT/ 6y B 1455 > 3
B HEBERA= HREaE=1; FH=1> 4MH=0; #HB=1 > R&E=0;
wild-type NQO1(wt/wt) =1 » 2% E $18 K H=0(wt/vt + vt/vt) - ZF & wild-
type NQO1 )8 545 i & 69 A M 65 - B wild-type NQO1 E g H=1- £
#=0 (R ERN~HER)

Odds %7  p/q(p: HRABE 5 q RERNKE)

$HBBEEF A

In[odds] =b+al xF#& +a2x kB +adx 2 +adx< K H A

odds ratio X, %& [ pw/ 9w ] * [ P/ Greem

1-1.96/% 74 1+1.96/%%4

95% CI &4 : (OR )<95% CI< (OR ) Bbg
95% CIE:@& 1 8 » &5~ [pw/ Qw] + [ Puem/ quem] PEAEEM 1> Bp wild
type-NQO1 F 4 t9# & » 5% R 3B A E NQOL (wi/vt + vi/vt) 4355 694

GTHRE > BBt LAFBELE -
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L E S
BEAWEF NQOl AR Ay FERR

WA L 1 IR NQO1 (B A interaction
1 B FHE W type W type #h 48
0 3 T HIE H+M type EaRaA

fit &

#BEAE@E P CYPIAl AR Ay g m% T

7R M7 g CYPIAT X H A

1 A FhIE M type

0 Ei: VNP W+H type
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G AN
#aEX@E P GSTMI AR S FR T

B3 eyl FEEIL GSTM1 £ H A
1 B e GSTM1 null
0 i RibiE GSTM1

M & A

%0739 67 ¥ ] 85% & CYPIAL 1 GST M1 2 B &1 4y $ 5% &

7R 131 WIEHA  CYPIAL & GST MI
1 B A CYPIA]1 M type B GST M1 nuil

0 Sk K iaiE Hex09A
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F=% BX
#—& NQO1 A H % Al &8 # it & o B 1%

— ~NQO1 ABAFHF+ - WEBBEAHRAGMER - £& -
HIERE o

ARRAAST 10 EFEHBEEEHBAR 4 EBHEEE  &FF
WRELERE T HRBEAWEREZ FELH - HA0H -~ HIERE %
HMABENZEZ(P=0.001)(Rk—) HREHAHBREROFHFETHE
5479+ 12.09 3% 0 63.51 £ 855 ;R - WA F &> MBEMERE ¥ M4 21.9% b
HRE526% BIA AHBEAZRAZRHBEEERBECH X HIEFH)
Fdm o MBEE 41.23+20.59 SR # B4 24.00+£17.48 & - & o A F
FFE MR 1S E AT B 9 00 B 8 0738 57 o7 ( Univariate logistic
regression analysis )BF > F# - W3] - HEAFT B BEE AL T LB
Wi A R MYE - Bk — 5 A A % %58 B B 4795 4547 ( Multivariate
logistic regression analysis ) » [ 835 #] S£#0 ~ 4 73] -~ 3B 8 F R4 wild-
type NQO1 2 R A ( wt/wt ) L I8 48 B & -

—hBRABRBEAEHERET  B5 - RERATRAEESE
Z NQO1 2 B & &5-H 92 B 7 48 Bl 1

% NQO1 JH Ik exon 6 § 609 18 base pair 5 C B . T> € & 4 Hinfl
BrZ418 > Bbd PCR B & K& 211bp 854 wild type (C/IO) £ B A
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(wt/wt)>PCR R #x K -)» A 211 bp + 165 bp + 46 bp & A heterzygous type (C/T)
A R A (wt/vt ) f PCR A B AN A& 165 bp + 46 bp 85> 8] & variant type: (T/T)
2B A (vEvt) o

£ #8848 wild-type NQO1 & B A ( wi/wt ) #5228 2 3048 5 B Al (wi/vt +
ViIVD B & 25.3%8 T4.7% (k=) - RHBER 965600 2 HF
( Hardy-Weinberg equilibrium > £ — 4789 3% 2% & 3, wild type #48 K B 49
# R 8 variant type B X E AR =1) R A HFEEE 2 wild type
#1483k B 38 R (wild type allele frequency) %% & 0.53 £ 0.54 - B & F A%
#5 # heterozygote B 4 & A (wt/wt) € 8 & NQO1 % 3 %) (Kuehl et al.
1995)> B8 NQO1 B %75 11> B 4big NQO1 X B & 4 s — 38 — & wild-type
NQO1 A HF A (wt/wt) ; — 2 2% BB R A (wi/vt + vtUVE ) REAT # 3t o
# o wild-type NQO1 & B A (Wi/w) 2 H BB P45 T 253 % » E¥Ehl 58 -
MR~ HR R E AT S $EBRATEE S5 & R BT ¢ wild-type NQO1
& B A (wW/wt) e 3 B8 40.(25.3 %) S AT % 1B £ 8.(29.0 %) & £ £ (p=0.297,
R

ERHBASUNEBE RIS BHER  HERFEAS S
TE R80T BF A 4 R BAE R B M b2 wild-type NQO1 £ B
7 (WUWEf 3 B8 (0 LB a3 B BR S £ B (B 1 30.3%, p=0.176 vs.&
P 24.0%, p = 0.997) (=) «

BERAHRAAHBEEEA T RBIERRIIE N A i ¢ IS a b i
718 % wild-type NQO1 & F A (WUwt) thfs) L ¥4 B8 20 B BB 3 o (27.8 % vss.
20.8%,p=0.046, k=) HHlEE - M - WHERFTRT LG ERENE
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8 #7420 wild-type NQO1 & B A (Wt/wt)4#F Bt J 89 #% & & 46 NQOL %
B A 44 3.66 4( OR = 3.66, 95% CI, 1.03 - 13.60 ) » £ R &% @+ wild-type
NQO1 # B (wt/wt) 8L B % B 4031 L & 28 2 48 B £ (OR=1.09,95% CI, 0.50-
2.37) -

EATRTIRBEBRARST(EEL 114 AT H 56 A,49.1%) » £X
ARSI T R (M 114 ATH 48 A,42.1%) B AF RS H
B RS AR EE AR E F(Travis et al, 1996; Gazdar et al, 1997) >
18 % 3 I8 LA AR B 2 48 B ME 9 55 > B SbH s AR R =8 ' I
BRIE SIS AR b R R R AL o BARE P R HIE L 9] 5 26
A(46.4 %) 8 30 A(53.6) » MAFSEIK b B P 30 BLR $08 AR 3] & 39
A(81.3%)5 9 A(18.7%) - EIEH|F# -~ WH] - HBERFEIT LY REY
#3858 47 44 B~ ¢ wild-type NQO1 A F A (wtwt) f2 38 — Mg P 3R R 2
TR\ AREF(RD) -

= MREGAREFAH:NQOL ARA ~ S8 -~ 3] - ffE

% BBLH » FIRESFE - H%  ERARMERERLE
wild-type NQO1 & B A (Wuwt) & R R AR s AT R84 & AR A F(OR
=1.22,95% CL 0.56 —2.64 ; OR=1.76,95% CI,0.93 -3.35) - {2 & & 442
# B & & wild-type NQO1 & B B (wi/wt) B - 1% & 3% hutF AF BRI 49 14 £ (OR
=4.52,95% CI, 1.69 - 12.13,p = 0.0024 ) (B —)

W~ SR E R ARE T oA C NQOL AEA ~ Fi - M
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A~ B

%GBS BRI FEREIE 0 BES R EE RIS R
Bk EBRAGFRYERZEAREFOR=9.42,95%CL3.16-28.10) -
B B ] E s M B % > BE A K wildtype NQO1 A R &l (wi/wt) » &R
HpBaoT wild-type NQO1 R EHH(WYWORZEMBK LEBBAFRNESR
BB F(OR=121,95%CL 0.57-2.58) » B eEiE 4| Famith]4g - g
% ) 85 wild-type NQO1 A B A (wt/wt) 78 7 A 857K b BB 7% AAF 7% 89
£ 2 5% B F(OR=2.64, 95% CI, 0.80 - 8.67) (A =) -

% — & CYPIAL £ F % & & S A % & Bl 14

— ~CYPIA1'GSTMI1 AR S AESH P HEBEHRYEBE
ZMHE s FHRIBERTE %

AFREEST I8 AEMBEER 09 BHEEE  EF RIS
WMETBE T HREAREEEAXIHI - FR -HEATFTEEZMHEE (D
=0.001) - ¥R mEAFR ALY 5852 & 5491 £12.00 KA 6362+
835 R(ZZ) MBMEE T LML 220% ¥ 8B4 532 % &% AiiE
ABELSLAZHBEEGERBECH X AHEFR) FHEMEE2(39.18
+20.59)B A B b # R 41(24.09 £ 17.48)F - £ 2RI H A £ ~ 3] ~ MBS
TRATER AR QHE 4 - ERETFE W - HERFE=E
SBASFT LANEAABARENY > BAR Y 5RE8HMEFA 0
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7y ik B B PE R M B 3B BLE R 3P4 variant CYPIAT A B RI( vi/vt)
SR 9% A8 MK -

o HEEERHBAY B - REATREALZSEX
CYPIAL X BRI &) 5%

% CYPIA1 £ B t 3 -flanking region % 250 18 base pair %5 % s K B 34 -
GTESRC AL Mpl #5018~ Eb% PCR B B 4 340 bp 85 % wild
type (T/T )& B H( wt/wt ) ~ PCR A £ % 340 bp + 200 bp + 140 bp 5 4
heterozygous type ( T/C )& B & (wt/vt )>f PCR k %A 200bp + 140 bp &5 »
8] & variant type ( C/C)FE E R (vt/vt) -

e ¥ 88 4 variant CYPIAL1 AR A (ViVO)BREAR R R ERARA (wi/wt
+ WV B 12.8 %8 872 % (kw) - REHBAR 4 F 4R TE
( Hardy-Weinberg equilibrium ) » # }8 42 81 B 5 18 £ 422 wild type HB 4
R 47 % (allele frequency )& %2 0.65 8057 - R F AL HRETAR
g AUV EH i CYPIAL 3% 50958 77 > B big CYPIAL A H A 5 5
=85 — & variant CYPIAT £ B R(vivt); — &4 & 2 § A& B 2 (Wi
+ WUVO) R AT B3 A - variant CYPIAT £ B A ( vi/vt )42 $58 4a( 12.8% )
LB R4 (22.9% ) > RIEHIFE MW BT RS SEBEY
W oA 0 B R8T  variant CYPIAl SAF B A4 S B M(p =
0.13) -

BAVER S H R A A RE R AR 5 8E 0 FsEs S - H
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BEERTLSARBHEEF H  ERET - FwmF MR Mx variant
CYPIAl RRA(VUVt ) AH R\ EBR LAY EBEZLA(FMH247%,p
=0.16 vs. &1 16.7%,p=0.84) (kmw) - HEFTHHRaAHEEEE S
RABIE R RIBIE - BB BATHE ¢ )88 ¥ iEE £ variant CYPIAL

A RA(vi/vE) B L8 R A3 5(265% vs. 11.5% ) > FEHIFE - Mk
CYPIAL A B A (vt/vt 13 B s 4k & % H 4 CYPIAT R A 45 2.15 42(OR
=2.15,95% CL 0.64—7.06 ) » {243t L & A A A M (= 0.21) » £ RHE
48 9 P H) F# ~ 3044 variant CYPIAL R R A (vi/vi ) 7R 82 A % 248 B ME(p
=0.49) (OR = 1.42, 95% CI, 0.54 - 3.86 )

BEAREHRTHRBERAN LR 109 AP H(52 A, 477%) > £
CRAREREE b BB 109 AT A (AT A, 43.1%) 0 4 m AR AR AR
=4 BEARE C MERR b A R AR (AAERSA c A R bk
BRGE ~ JESEAR b & B ) - £ M AR P o variant CYPIAL 2 B A (vt/vt )4 15.4
% > BRSP4 SR RIE AR ] R 28 A(53.8%) 1 24 A(46.29%) >
R SR b R 0 P R R H B A 31 37 A(78.7%) 42 10 A(21.3%) (I
R—) BIEFEE N HREAFTET LY RBENOF oM B BT -
variant CYP1A1 & B 3 R % WA &% B F( OR = 133,95 % CI, 0.52 —
3.39,p=0.56 ) - {2 Wi 84k & & & F > variant CYP1A1 & B A ( vi/vt) (31.9
%) > ¥R 4a(12.8% )BA AR v » B EFIEHIFES ~ A~ BIB AR TR BT
% %8 BEATRE A 88T ¢ variant CYPIAL A E A R ARSIk b & 98 Al
+ - variant CYPIA1 A R B8 IK £ & & 69 % 2 H 46 CYPIAL KR
285320 8(95%CL125-856,p=0.02) %3t L EABELR(RW )o

# =8 GSTMI1 A B A 8L B % &4 B 44
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— - HEEEAHBE Y M - FHEHRFX GSTMI A HA
]

GSTM1 £ E# 4 AE& AR 24 PCR 24> Htd PCR 24
$H 3 165bp B B GSTM1 AR A » @ GSTMI1 A R &= % 858] & PCR £4 »
F12E A GSTMI1 null -

Z #8848 GSTM1 % GST M1 null 2 38 & 4 %1% 34.0 %% 66.0 % (k
F) BH LM d GSTMI null 431 & 63.6 %$ 68.0 % > 3 1% B A dh)2
# % GSTMI null 23] % 65.4 %5 66.2 % - M8 £ & F GSTMI null 84
B b ¥ B8 28 20 (46.8% vs. 66.0%) » BB S 580 ~ M3 - MIERTRITS
SIR BB G M A & R BT GSTMI null 1477 2 3, & 48 B > GSTMI
null 4555 a9 % % GSTMI #4 0.57 4£(OR =0.57,95 % CI, 0.32-0.98, p
=0.04) o3t LEBEEEL AN FI® - FHAHELM P GSTMI null 43
£ 45.9 %$1 50.0 %> B M S 4ot GSTMI null 438578 6944 % 5% & GSTMI
&4 0.68 42512 0.48 42( OR = 0.68, 95 % CI, 0.33 — 1.41, p = 0.30; OR = 0.48, 95
%CI,0.19-1.18,p=0.11) 43 L BEBEE £ E -

RME—FRHHREARBEEEE S RIIEE RIIE S EATHEE ¢
IR 4 F AR A8 5 GSTMI null bt #H 88 8 1K(47.1 % vs. 66.0 %, p=0.83, %
%) > GSTMI null 43 8% 94 € & GSTMI & 0.83 42( OR = 0.83, 95% CI,
032-213)43 L RBEZ £ L EAHIEL FAEMEE GSTMI null 45 46.3
% > GSTMI null 43 B 694 & % GSTMI1 &4 0.48 42( OR = 0.48, 95% CI,
0.23-0.99,p=0.05)4:t L EBEZ £ E -
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=~ BRRE AR SR E A& ¥ GSTM]L R B & 44k

o AMRITRAEB S RITREE ~ SR LR B R A =& » MIRE
$ GSTMI null (40.4 % ) » tb ¥ BB 4(66.0% & » Ehofiis ~ B RHISE
FARTE BT S E R B AR E T BLA A S S RBEI RTINS
GSTMI null $2AF2 % 2 3, & 48 B (OR = 0.41, 95 % CI, 0.08 — 0.81, p = 0.01)
ST L EBEER o ARFSHK E &R GSTMI null (53.2 %) - 24 ¥ 52
4.(66.0%)& > &% SFRBITEE 5474 - GSTMI null #AF 8K L & 7
1 e BE 2 48 B (OR = 0.84, 95 % CL 0.39-1.84,p=0.67) (R &) °

% va #fi variant CYPIA1 & B % B % GSTMI 4 Bl $LAb

— - HEBEaYRa Y > FE5EE CYPIAL £ B A & GSTM1
ER ¥ 5Hh

CAMRE LRSS E CYPIAL AR # GSTML AR % A 4@ iE 4
Bl > BRI AMSR ERE - T 9 G HEE o BtfRre R
EHmEARLY LSS ERBHAFIHEH AR SV EHNEND
% o ¢ FEEEE CYPIAL 2 GSTMI1 £ B & # 58 69 % 8% > variant
CYPIAL B GSTMInull 34 —%8 > mA & H A — 45 -
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£ ¥ B ¥ variant CYPIAL/ GSTMInull 45 8.0% (%55) > B M S4c bt
¥ variant CYPIAL/ GSTM1null % 2 8.0% - 723 $1 R $& 4% =& F variant
CYPIA1/ GSTM1null 23] & 9.6%$2 7.4% - #fi 18 % 4 F variant CYPIA1/
GSTMI null (12.9%) » tL$ BB (8% )% » EIEHIF# ~ MB] ~ WERTF
AT T4 4 R BEor GSTM null 4355 a9 R L B bRl 6y 1.28 42
(OR=1.28,95%CL053-3.1,p=058)%3t L B BB LR ; AR I &
W8 Z @ B g4 M P variant CYPIAL/ GSTMI null 53] 2% 14.1% 2
8.3% o &% © # K B M variant CYPIAL/ GSTMI null & th w8 4% b} B8 48
5(OR=1.40) » 2t L E A -

KO- T RHYRBAAHEEZES RBEAERIBE S FLE - I8
48 % B 8 & variant CYPIA1/ GSTMI null bk #8228 % (16.2% vs. 9.6%, p =
0.61) - variant CYPIA1/ GSTM1 null 43578 a9 4 & & A 84 1.42 42( OR
=1.42,95%CL 0.37-547 e & 43t L E £ AR IR 48 ¥ R 8 £ variant
CYPIA1/ GSTMI null 45 7.3% > mutant CYPIA1/ GSTM1 null 43 B 5% # 4%
&% 47 84 1.05 45( OR =1.05, 95% CI, 0.27- 4.08, P =0.95 Mo & 43+ |
Z 4 o &%  variant CYP1AI/GSTM1 null e @ SRS MY B2

£ZE -

=~ B LA b & & F CYPIAL AR A @ GSTM1 £ K

B o 1

o AR FERR 0 PR RIS ~ MK B R B L H B = 4 0 JE AR
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& ¥ CYPIAL/GSTMI null 45 7.7% (k& 7%) » A% SEBELHEDE o4 > F
B 8 MR HiR IR B 4% 0 & R 85w variant CYPIAL/ GSTMI null &2
BRBRE A A BEZ A H(OR=0.79, 95 % CI, 0.23 —2.68, p=0.70) ; £ sk
t &% CYPIAI/GSTMI null 45 192 % E 4 34 % % B BEI@EF o4 » 7
B ] S0~ MR B S 300 4K BB 44 0 45 R BT variant CYPIAL/ GSTMI null 2
FREh Ik X A A E B EMM(OR =2.28,95%CL 0.75-6.91,p=0.15) °

¥ 58 4 Ad427 $1 CL-3 s Bk F > Bla]P ¥ CYP1A1-CYP1B1 ~
NQO1 - AhR 2 Amnt A R BB &

— ~ B[a]P # A427 $1 CL-3 stk ¥ CYPI1Al AR 2 AW B E

CL-3 81 A27 AR BRABZHIRE otk » BERATREZ WA LERE
3R A8 E B & Bla]P $fb —#rmieE MR F > &4 PCR genotyping % % 3R,
A427 $2 CL-3 2 CYPIAL1>GSTM1 A B A K B - A427 CYPIA1L & wild type >
CL-3 CYPIA1 & heterozygous ; A427 & GSTM1 » CL-3 & GSTMI null ;
A427 81 CL-3 fa etk 2 NQO1 % % heterozygous (B =) - @42 CYPIAL =T
LA7EAL Bla]P A B A % DNA sy R# A4 Bk a5 14K B - CYPIAL
2 GSTMI RE M SR E&FILT - &M1& TR CYPIAL
AEMERARTHEER -

CYPIALI PCR Z#1 K /s % 210 bp » B-actin PCR Z 4 K-\ % 541 bp - &
Bo B2 75 8| 4 B8 42 (DMSO) &4 4= Bk » 8K | basal level CYPIAL £ &R - M
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£ PCR &4 - A427 tafpi#k e R ¥ 1 uM B[a]P ~ 10 uM B[a]P 24 /s 8%4%
CYPIAl AR A B4 A PR - @ CL-3 itk ®® 1 uM BfalP
10 uM B[a]P 24 /844 > $2% 22 DMSOGE#] 4 B 42)84 CL-3 ik CYPIAL
AB A3 S L o T4 Bla]P T A% E CL-3 itk CYPIAL £ 8
Wy %30, > (2% BaP RA% E A427 CYPIAL A R (B w) -

— ~ B|a]P & A427 #HCL3 Bty CYPIBl A R &ARBHBE

B A4S mirk - CYPIBl & @& daml CYPIAL S ah4 3 > 4%
Bla]P #73%5 % (Savas and Jefcoate, 1994) > 7 SAFH FE 3 4 4 %% = fo k> Bla]P
AEHHEESE CYPIBl ARG AR -

CYPIB1 PCR & # A/} & 360 bp > B-actin PCR # 4 K% 541 bp - &
k32 DMSO (&8 # B )& ta ik > 1 LUR] 2] basal level CYPIB1 XK H -
18 % basal level #4& » A427 4o bk R 3E 1 uM Bla]P ~ 10 uM B[a]P 24
o5 CYPIBl A AREZ A R - @ CL-3 Witk R Bla]P 1
uM ~ Bla]P 10 pM 24 /6544 > 528 3 DMSO &) CL-3 tb# - CYPIBL £ B
R 3 4E o T4o B[a]P T A% E CL-3 itk CYPIBl AB %5 -
M A427 ek > BlalP R4 % CYPIBl AR @ EAR(B L) °

= ~Bla]P # A427 1 CL-3 gtk ¥ NQO1 A B & BB %

NQOl X sbtmipd » Fae& b CYPIAl ¢4 F X4 E » Bk
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i L T BAMNE @itk Bla]p RELEHE NQOL AEER -

NQO1 PCR & # A & 268 bp > B-actin PCR # # K-\ % 541 bp © —tm
#a#k basal level NQO1 R H e (2R EMRE » —mitkRE 1 yM B[a]P ~ 10
uM Bla]P 24 /844 $1 R 3208 8] # 88 4a( DMSO )ib# - NQO1 AR 23R4
BEAFEBEELZREEN)-

v ~ Bla]P ¥ A427 #1 CL-3 &tk ¥ AhR ~ Arnt X H xR H
3
€42 CYPIAl AR AR L& & AR £ Amt & hetero dimer # 4%
% &4% CYPIAL AR Eam3aiE CYPIAL AR AR - Bibsime—
HRTHAE AT 2 CL-3 stk ¥ > £FH ABR ~ Amt AR AR AR FE M
%% Bla]P 3% % CYPIAL AR -

AhR PCR # #7 A/} 2 183 bp>Amt PCR & # A - & 249 bp> B-actin PCR
EHARNE 541 bp- AT B CL-3 etk % F AR 2 Amt AR & #H > —
ta i AhR JLH &) basal level 3£ & £ & > Ad27 tmfpkst CL-3 etk B2
1 uM ~ 10 uM B[a]P 24 /N85 R €3 m ADR AR %35 > TF L4 CL-3
bk R 10 pM BlalP 4 ARR AR 2RB I AR L(B L) - £ A427 &
CL-3 tapkk ¥+ » A427 Arnt A H 4 basal level # 5 - A427 ta ks CL-3
SafBARRIE 1 M~ 10 pM BlalP 24 /544 3 R @ 2% Amt A B & R (E
+) -
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EH & £ B E(Cooking oil fume)¥t CL-3 aafa# ¥ CYPIAL
EERAHBE

MBATRERRERB T BENREBEELSORFEIERARATE
BHBEAET - IFRAKERS - ERBSETREGEYA, 19) - AW
BASBSENRELECELSHAEFYE RENERTEHZ— &
HREEE > RRAEMBTSHE ZH SRS F KRB M E (polyaromatic
hrdrocarbons, PAH)(#]Z % A, 199D ¥} EohFuib R b lwsh B8] 265 + 5
C rrEEANEZERT YN > B354 benzo[alpyrene ~ dibenzo (ah)
anthracene £ HMME > Lo ER AmBBH & T2 LT 2L et al,
1994)- Bt R — SR THREAWEFRET ¢35 % CL-3 itk CYPIAL
ARER - CL3 tap i 20 pg/ml cooking oil fume R &3 iv CYPIAL
AR AR B FRIEEER o 200 pg/ml cooking oil fume #g ¥ 7
DMSOCE B #88 48) 238 v 0.6 42 CYPIAl AR A (B A) - Bt B+
T #6774 PAHs 2 PAHs 2 K& R 2 0% % CYPIAl AB KR -
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2

— ~NQO1 £ B % A EHM & 5 WA

SHILEHEFTILEBRERE TN ARSAECETAREA N
(Kawajiri, 1995; Mcwilliam, 19953) » # B77F #F 245 # NQO1 K K % A &
#LAH % B (John, 1997) B b AR Z B (Y £ & & % A T > NQOI
AR %A ENQOL polymorphism) 2 i e 48 B £ - S AT IERET >
wild type NQO1 A B A A AR EZaBmE R a5 5 5 29.0%H 25.3%
(& =) > wild type NQO1 #1487 B 48 R (wild type NQO1 allele frequency)f
BB AEE A B RBas S 053 8 0542 #IEa F > wild type NQO1
2 R A S5 4 9 BRAE B (OR = 3.66, 95% CI, 1.03-13.60) (£ =) » k)@
BE&®A wild type NQO1 AR A &9 A &8 iE ST G GOR =
4.52,95% CI, 1.69-12.13) (B —) -

CEREBEERLEARENBENAREEN SR ITHREARLE
ERBET o X E G E R% > African-American # B H A 2 HH
Hispanic-American > f & % #fi & 695 &£ £(38.5/ 10 B AF)R 87N £ H(60.2
/10 B AF) - B b o BAF AR A B R 3R - African-American & & & B -
TR B EE A FHIK NQOl RRAS4F FF8% - LHAR I
B ARG > wild type NQO1 AE A b3 5 » &85 wild type NQO1 #
B 72(29.0%) 82 32 4 Rk AT 447 97 8 R (31.4%)48 481 - M f2 Wiencke %
A(1997) &4 #1 % & African-American £ % A F wild type NQO1 &4 & 4tb &
61% > # & Mexican-American (32%) 9 HR £ ©
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HRTREAEER REAWRTANEZRERA T HIESHM
B BB AREDol et al, 1994) - £ Mexican-American $#2 African-
American #HE T > RBBREF 4 ARME - KB RFHE =4 > ERET
R AdIEE T » wild-type NQO1 EEA A SHE A Mtk - Rkl
Jo2 48 +wild-type NQO & 2 5 84 s & A 3L He & [ 724 8 3.66 4(OR = 3.66,
95% CI, 1.03-13.6) (% =) » &P — 3 DA 4L 8L EE 4 » 35 A5 25 AR I AR ~
SR LR A b =48 > B B4R 8 NQO1 AR - TR
HRET REANSKERENEMMEMAS (OR =942, 95% (I, 3.16-
2810 ) (A=) 28B4 & wild-type NQO1 £ E & & L 318 B F 8528 4
wild-type NQO1 X B & > Riifhshik F A B SB XM - RARNRE T
R %18 B RSB A wild-type NQOL 4 B %) o+ $LAH 4 8 3 48 M (OR =
452, 95% CI, 1.69-12.13 ) (Bl —) = t9 S £ 4 BT 203838 » NQOL B & 4%,
BELTLERENRBH LB ETEZAE - A NQO1 B LM U
# F 12 PR35 B (Gasdaska et al, 1993) » # B NQO1 B % # quinone #g1L&%
B REBF N > 2% NQOl BREUG L F LB RREN R
R My 7E AL oA BA 48 B M (Cadenas, 1995) » 4o » H B R EF NQOI1 B
%97 BL7E4L 1,6- dinitropyrenes ~ 1,3- dinitropyrenes #v 1,8-dinitropyrenes %
BRE W R RBE( Hajos, 1991, Winston, 1992 ) A& E %R ¥ OEE
dinitropyrenes & & 3% &4 i 8% #y(Macda, 1986 ; Iwagawa, 1989 ) mizsb
dinitropyrenes £ J& i o 7> 4 i B35, P ( Newton, 1989 ) -

LR AR P ChodE MBI E AR ARE T > 2% SRS
EHERE MM BEEARERE  WREBRLAAFMANA L > A
BRERBEZBEANNFCXAE - ZATHRBH Y THEMERN
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FIRBART > moERARATCEXRE > MAENSTT UL G R
BMohnEEME  BRAMAAZTETIL N S FEH RBER
mEEMHEAEME > & NQOI BB B b mic B EL - XK BEE
A RBEBEBERIGA N ABE - ks 4(methylnitrosamino)-1-(3-
pyridyl)-1-butanone (NNK)Z 12 ¥ 7245 4 4 nitrosamines > &AL FIBHH
4 5% 1 R (Gazder, 1997 ) » T4k NQO1 & %% B M &/t A B #(Koga et al,
1990 ) @dHHERCEETLILA T AR RALASRKELT NNK &
¥ & B2 % ( Hecht and Hoffmann, 1990 ) ° 3b4) - )& 9 754 2-amino-3-
methylimidazo(4-5-f) quindine (IQ) > *T 4% NQO1 & % £/t 2 % #7(De Flora et
al, 1994) > & BB EE B Y & & & MR E(Ohgaki et al, 1995) -
B b AR T EE B F A wildtype NQO1 KB A R B A AR 2 #
R8FH > THRLAFE P& NNK £21Q 4 NQO1 BLhREHA M -

= ~CYPIAL1 & GSTM1 £ B % A fE S B 7 &4 Ml 14

EF#ES H CYPIAT £ H b 3 -flanking region Mspl M418 % A F
% A & BB A B (Kawajiri, 1990) » A @ 588565 GSTM1 AR sk X &
$LA# A B (Hirvonen, 1993) - H ik » ABF 569 B b ERH S HBR AT
CYPIA1 % B Et 3’-flanking region Mspl fR#]B2 5 & B % A g5 & GSTM1 £
B 5 2k LA By B 1% o

AFEFF variant CYPIAL AR o6 AR B ERH B a3 4 22.9%
# 12.8% (& wm) > variant CYPIA1 #48 & B 48 £ (variant allele frequency)%
AR B EaaHRas 043 & 035 - GSTMI null (GSTMI1 £ Bk %)
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EMBEEERERES A 46.8%H 66.0% (kE) - Variant CYPIAL X &
AAHRBE A 12.8% » AR &% (31.9%)% B % 48 B(OR =3.20, 95%
CL 1.25-8.16) (. m) > @ GSTMI null £ B4 % 66.0% > SLERLE 4 B
% 48 B £ (OR=0.41, 95% CI, 0.08-0.81) (£ &) °

A B CYPIAL Mspl AR A EEMEGAME > REFTRAZNGHAR
4 F 3 R —3 » 4+¥ Norway, Finland & Sweden % % 7 B % K ) # % 69 5F
% ¥ ¥R variant CYPIAL #H48 B B 38 R B A% 431 & 0.11 (Tefre et al,
1991, Norway) » 0.12 (Hirvonen et al, 1992, Finland) > 0.08 (Alexandrie et al,
1994, Sweden) o A8 % F - variant CYP1A1 8 A R4E %R 4 035> @18 Kk
RE&A R ¥ o variant CYPIAL #1835 B 48 £ % 0.33(Nakachi et al, 1991,
Japan)4gft - B LA HF B R » TH A variant CYPIAL #EAREE K
f& i B 2% variant CYPIA] AR A SAFE %A MMM (Pugaetal, 1997) - &£
FREL K ERBAMEEN > Bt KRMAREKZrERESH
variant CYPIAT 5B A4 8255 AR I8 B AT 85K b & 7% 6948 B & - Nakachi % A
(199164 #2235 & > variant CYPIAL R B A SAF Sk b & 78 4 88 % o448 W
PE(OR =7.31, 95% CI, 2.13-25.12)> A& B] & 69 4412 % F > variant CYP1A1
AEAEBRS K LR R AR P S5 Nakachi et al, 1993) - ey £
TR&w o variant CYPIAL AR A €34 B AT SR L& B 69 AR HOR =
3.20,95% CI, 1.25-8.16) - K f A AB L ¥ » variant CYP1AL & B %! 85 8%
BRMHEGED) TEEABMASHRESBNMCEZEARARERY
& KA N > Taiol and Wynde ZA(199) 5 A% EH 2 > NEMRIIEK
RBRESHNRETHREZAL B RAELFHEN LM - M Nakachi
FASYVR e RS HBRB oyt E RS > & 2434 » variant
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CYPIAl AR A dL b 26988 & M (OR = 451, 95% CI, 1.73-
11.78) o

£ GSTMI X Hsrk S BEBHMEAEL T @ CHRA R L » GSTMI
ARszs 8 ssrs GST u B E7E % (Seidegard et al, 1988) - dhiBag A
MEEK P GSTu B 28 > €38 he 3 4200 LB & &Rk £ (Seidegard et al,
1986 ; Seidegard et al, 1990) - Bkt > ABF K84 B e9£E 3T GSTM1 £ H 42
KGR

FABrRF o #HEE GSTML K B &k 9 e8] 66.00% )L AiZ 8 £ &
%(46.89%)(% £) - GSTM1 null #9% 4 £ X 4R 20-50% » K F#&% A5
ARXRBLGBERLFEZE BHRELSZMmEAS WEARIKE (Daly et
al, 1994 ; Mannervik and Danielson, 1988 ; Bell at al, 1993 ; Nakajima et al,
1995 ; Fryer et al, 1993) - & B GSTMI null X B & &M% 09 14 » &R
4R 3 K —3% - Zhond % A(1991) ~ Brockmoller % A(1993)#2 Nakajima %
A(1995)% %] 4+ ¥} British ~ German 2 Finnish % % % B £ 8% % AETH
%ERYBEFAGSTMI null ARAEMEAEABMME - AT B RREY
FFREERAET 0 BB AT GST M1 null K BRI 4 £ 42-62% - 3
o R B 454 2 (OR = 1.4, p<0.05; OR = 1.6, p = 0.5) (Heckbert et al,
1992 ; Nakachi et al, 1993) » McWilliam % A(1995)#% % & 12 8K F &4
KBRS 1539 BT R AR 2135 EH R a6 24 (24 Heckbert &2
Nakachi ¢ 5 %% %) » & 2857 GSTMI null 815578 4 B (OR = 1.41, 95%
CL123-16D)- R & BEBBAN FREAME £ Sun FARRERT
B 7 ABLE BB 48 GSTMI null 53] & 71.00% $51.19% » #|/8 % %5 &
SEARIE ST 0 FIRGIERI S~ M B BIEE 0 B R E T 0 GSTMI null #1aF
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%A M(OR = 234, 95% CI, 1.63-3.35) AAMFTAEANALL N FHEH
50% - 70%&3 A% GSTMI null REA > B RF# A RMIGHFLHEE
e E & A2 44 GSTMI null £ B A $L A & & 43t L8 B2
THRASARE XK VPRERRS -

¥ F o4 & CYPIAL Mspl 2 GSTM1 A B % Y A& S35 a9 B A4 05 » 3%
et %8 £ 8~ variant CYPIAL A EA B GSTMI AR A Bk 89 A >
RELIREMEEBA29%) K A HK L AB 19 2% B HBE S
(8.0% ) 12 AF & A S 3T LA B BRZ AR Bl ML - B %8 5 B & variant CYPIAL
allele # 4 38 % K 1% - ® sb Alexandric % A (1994) % variant type
CYPIA1( wt/wt )#2 hetero type CYPIAL(Wt/VOBF & — 383135 4 £ 48/ 7 65
3% %) Sweden AF > variant CYPIA1 allele ( wt/vt+vt/vt ) B GST M1 X B F
Bk RN > BITSR EREA M(OR=3.0,95%CL 12-72) » & &A1
FURBG T EBRERGRRES > ARMO BB TAFES LR
B 48.36.0% , AiRRE 25.0% , MiéhAK b &% 30.0% , &3 18 £ 30.0, data
not shown) - BAKMAERFTENRE > 12d Alexandrie F A(1994)85 4
R P THBR MR L& b variant CYPIAL #H8 X B 8 B 85 % % GSTMI
null & B 21 (79%) bb A AR 8 (63%) & » M & A 8951 2 4 R F 48 B 84 15 0
(19.2% vs. 7.7%) (k+—) - BEF+E GSTMI1 null A B Al e% » R4 31505
S5k b &% ¥ GSTMI null & B %1 (53.2%) b A BB (40.4%) 5 o

= Bla]P ¥ ANRT R CL3 kA R & 57
BlalP R € EMREY  BEANZAY - AEREINMHELLER
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4o CL-3 $1 A427 =Rk AFR%JE fa B R 32 1 uM B[a]P ~ 10 uM Bla]P 24 /8%
#% >Bla]P 4r 2 CL-3 mind &k B3 A7 miiE %% - B4 CYPIAL
TR BEAE Bla]P » @ GSTMI T % » B &K E 4 CYPIAL &
GSTM1 A B % A B R AR —ta ik ¥ BlalP UM AR E @R R - T8y
253, CYPIAL X R A & A427 tafis & wild type » CL-3 % jg & hetero type
AEA - GSTMI £ B & & A427 faf % GSTMI > /i CL-3 faffisk s GSTMI
AR > —#k%is NQOl % % hetero type AR A(B =) - —fmiask ¥ CL-3
ta ¥ Bla]P & #R > & Kiyohara % A(1996)#5 57 3243 4n CYPIAL Mspl

A B A A variant type 2 AHH F (R &k CYPIAL B2 H )43 S 654

T (13.61 &) » @ CYPIAL Mspl £ B A & wild type & B %) 82 hetero type
EAHH Z M S EG N 2R 5(4.89vs. 4.82) - Rk A E A 84 £ B
FRESFE Bla]P H—thta itk E R BT R

% Bla]P 84 &1 8 CYPIAl %5 S 2x RAE A B - B bR AME R —#k
tafs CYPIAL > 2 CYPIBl # % ¥R E AT AF - ¥ T & RT-PCR &R &
7 » Bla]P 7T A3 ¥ CL-3 tafstk CYPIAL 8 CYPIB1 A B & i 3 4% -

i A427 e Bk AT R B8 - B8 NQOL AR AR A b —Htafp ¥ R At XK
RELRE 2L EIE I pMB[a]P ~ 10 uM B[a]P 24 /8544 3 R 2 &t —
Prtm i NQOI £ B %31, > MmE CL-3 81 A427 —tafitk#F A AhR $1 Amt
B > B AR 2t Amt A B A RH AR % BlalP % - CYPIA] £ B #4%
(transcription) % AhR 38#% > KM A AR B EFEEE S & AR & Amt £
BAR  MEAHARY CYPIAL AR 2 H42Z 8 ADR - Amt AR %3
A M (Hayashietal, 1994) - dy s L & R KR >0 ALIE kY
Bla]P St R F » T & CYPIAL 1 CYPIBl %3 4 H R B AR > M
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HuFEE AT E&EA CYPIAl ARAHE - A d THACL3 £R
2 Bla]P 4 € F 8535 % CYPIAL #1 CYPIBl £ B & 3w > ML sh —tm i
Bed NQO1 B34 £33 » HibA A427 tafip st CL-3 i ¥4 — k4
MEF4E AR FAZHARER -
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&—. NQO1 AH &4 PR ERAH RAaZ K AL TH

MEEEa (%) #HBa (%) P2
2 EE & 114 190
B 0.001
B 89 (78.1) 90 (47.4)
S 25(21.9) 100 (52.6)
FE 0.001
<40 2 (1.8) 26 (13.7)
41-50 9 (7.9) 50 (26.3)
51-60 22 (193) 44 (23.2)
61-70 58 (50.9) 55 (28.9)
>70 23 (20.1) 15 (7.9)
P - BEE 63.51+8.55 5479 +12.09
HIEET
W 72 (63.2) 53(27.9) 0.001
WEE(A) B 1.07 +0.49 0.83+0.43
Mkl 38.00 + 11.28 2871+ 14.58
EMHEE® 4123 +23.33 2400+ 17.28
Kbtz 42 (36.8) 137 (72.1)

a MBRAEAHREYERER T ImE
b.ZsinEE =[HEF(A)YA] x SEEH
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A= BREEERHBREY  MHF - RIERTRESREHEZL NQOL B A

NQO1 BB E%) $8E®%) OR*  95%CI P-value
AERA (n=114) (n=190)
A £ wi/wt 33 (29.0) 48/190 (25.3) 138"  0.76-2.50 0297
wt/vt+vtivt 81 (71.0) 142/190 (74.7)
7 B wt/wt 27/89 (30.3)  24/90(26.6) 1.76°  0.78-3.97 0.176
wiivt+viivt  62/89 (69.7)  66/90 (73.4)
otk wt/wt 6/25(24.0)  24/100 24.0) 1.00° 036-2.97 0.997
wtivt+vtivt 19725 (76.0)  76/100 (76.0)
WEAT R wt/wt 20/72 (27.8) 11/53(20.8) 3.66° 1.03-13.6 0.046
wi/vt+vtivt  52/72(722)  42/53 (79.2)
AiE wt/wt 13/42 (31.0)  37/137(270) 1.09°  0.50-2.37 0821
wi/vt+vt/vt  29/42 (69.0)  100/137 (73.0)
BEENkE WRE wt/wt 21/56 (37.5) 1.72°  0.87-3.40
wt/vt+ vtivt  35/56 (62.5)
RS b R wtwt 12/48 (25.0) 224" 0.86-5.84
wt/vt+ vtivt  36/48 (75.0)
£ w/wt 0/10 (0.0)
wt/vt+vtivt 10710 (100.0)

a. Odds ratios were calculated to measure the association of wild-type NQO1 and lung cancer risk.

b: adjusted for age, sex, and smoking status
¢: adjusted for age and smoking status

d: adjusted for age and sex

The number in control : wt/wt=48, wt/vi=107, vt/vt=35.
The wild type allele frequence in control= (48x2+107) / (190x2) = 0.53
The number in control : wt/wt=33, wt/vt=56, vt/vt=25.
The wild type allele frequence in control= (33x2+56) / (114x2) =0.54
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&= CYPIAI-GSTMI AR Z Ao H P EBARAEHRBRAZ ERGHEH

R EE (%) #HEEm (%) Pevaule
o L ES 109 188
T A 0.001
T 85 (78.0) 88 (46.8)
Lot 24 (22.0) 100 (53.2)
i 0.001
<40 2(1.8) 25 (13.3)
41-50 8(7.3) 49 (26.1)
51-60 21(19.3) 45 (23.9)
61-70 56 (51.4) 54 (28.7)
>70 22 (202) 15 (8.0)
FHE + BREE 63.62 £8.55 54.9+12.00
WEHRT 0.001
g 68 (62.4) 52(27.7)
#EE (&/8) 1.04 £0.46 0.80 +0.40
R S 37.97 +£11.22 28.44 + 14.65
EMiEE’ 39.18 +£20.59 24.09 +17.48
FR4IE 41(37.6) 136 (72.3)

a MEmALANRanEZRERFTIRE

b. BM#HIEE = #HEE (A/8)x HAiEHEH
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(20, HEEZHEHBEaY M3  -HREAFTREKE 552 CYPIAL AR
R -4 2L R % & B 14 |

CYPIAL HREE%) #Be®%) OR* 95%CI  P-value
AERA (n=109) (n=188)

2348 E wiiwt + wi/vt  84/109 (77.1)  164/188 (87.2)
vi/vt 25/109 (22.9) 24/188 (12.8) 1.73® 0.85-3.55 0.13
7] Bk wi/wt+ w/vt  64/85 (75.3)  79/88 (89.8)
vt/vt 21/85(24.7)  9/88 (10.2) 2.03° 0.77-536 0.16
Sk | wiwt+ wi/wt 20/24 (83.3)  85/110 (85.0)
vtivt 4024 (16.7)  15/100(15.0) 1.13° 0.34-3.81 0.84
WERT R wt/wt + wt/vt  50/68 (73.5)  46/52 (88.5)
vt/vt 18/68 (26.5)  6/52 (11.5) 2.15% 0.64-7.06 021
PP ] wi/wt+ w/vt  34/41 (82.9)  118/136 (86.8)
vtivt 7141 (17.1)  18/136(132) 142°0.53-3.86 049
wRE SRR HRE wi/wt + wt/vt  44/52 (84.6)
vt/vt 8/52 (15.4) 1.33° 052-339 0.56
gk b kB wtwt+wt/vt  32/47 (68.1)
vt/vt 15/47 (31.9) 3.20° 125-8.16 0.02
b wtfwt + wt/vt  8/10 (80.0)
vt/vt 2/10 (20.0)

a. vt/vt type CYPIA1 vs. wt/wt+wt/vt CYPIA lindividuals
b. adjusted for age, sex and smoke status

c. adjusted for age and smoke status

d. adjusted for age and sex status

The number in control : wt/wit=80, wt/vt=84, vt/vt=24.
The wild type allele frequency in control (80x2+84) / (188x2) = 0.65
The number in control : wt/wt=41, wi/vi=43, vt/vi=25.
The wild type allele frequency in control (41x2+43)/(109x2) =0.57
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RE. HEEFRAEHRET > M7

“HEEE R AR SHEZ GSTM] A B

A o SRR o B 14
GSTM1 mEEEa HRBa(%) OR* 95% CI P-value
AEAH (%) (n=109) (n=188)
A E M1 58/109(53.2) 64/188 (34.0)
null 51/109 (46.8) 124/188 (66.0) 0.57° 0.33-0.98 0.04
M7 Bk Ml 46/85 (54.1)  32/88 (36.4)
null 39/85 (45.9)  56/88 (63.6)  0.68° 0.33-141 030
Lo M1 12/24 (50.0)  32/100 (32.0)
nuil 12/24 (50.0)  68/100 (68.0) 0.48° 0.19-1.18 0.11
WIERF  HIE M1 36/68 (52.9)  18/52 (34.6)
null 32/68 (47.1)  34/52(65.4)  083¢ 032-213 083
T iE M1 22/41(53.7)  46/136 (33.8)
null 19/41 (46.3)  90/136 (662)  0.48% 023-0.99 0.05
RSN B M1  31/52(59.6)
null 21/52 (40.4) 0.41® 0.08-081 0.01
gk kR Ml 22/47 (46.8)
null 25/47 (53.2) 0.84° 039-184 067
A M1 4/10 (40.0)
null 6/10 (60.0)

a. GST M1 null vs. GST M1

b. adjusted for age, sex and smoke status
c. adjusted for age and smoke status

d. adjusted for age and sex status
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Fox. B E CYPIAL £ B A & GSTMI A B & % g1 5% 69 48 B 1

CYPIAL  GSTM1  BmfE% (%) #H#B@(%) OR*  95%CI  P-value

HEAM AEB  (n=109) (n=188)
2348 & wt/wt + wtivt Ml 47/109 (43.1)  55/188 (29.2)

wt/wt + wi/vt null 37/109 (33.9)  109/188 (58.0)

vt/vt M1 11/109 (10.1)  9/188 (4.8)

vi/vt null 14/109 (12.9)  15/188 (8.0)  1.28° 0.53-3.1  0.58
T A M wt/wt + wt/vt M1 37/85 (43.5) 30/88 (34.1)

wi/wt + wt/vt null 27/85 (31.8) 49/88 (55.7)

vi/vt M1 9/85 (10.6) 2/88 (2.3)

vt/vt null 12/85 (14.1) “7/38 (8.0) 1.40° 0.45-436  0.56

i wt/wt -+ wt/vt M1 10/24 (41.7) 25/100 (25.0)

wt/wt + wt/vt null 10/24 (41.7) 60/100 (60.0)

/vt M1 2124 (8.3) 7/100 (7.0)

vit/vt null 2/24 (8.3) 8/100 (8.0) 1.02° 020-519 098
WERE 2 wit/wt + wi/vt M1 29/68 (42.6) 17/52 (32.7)

wt/wt + wi/vt null 21/68 (30.9) 29/52 (55.8)

vi/vt M1 7/68 (10.3) 1/52 (1.9)

| BTA)
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(& LR)

vifvt null 11/68 (16.2) 5/52 (9.6) 1.42¢ 037-547  0.61
Ribie wi/wt + wt/vt Ml 18/41 (43.9) 38/136 (27.9)
wt/wt + wt/vt null 16/41 (39.0) 80/136 (58.8)
vi/vt M1 4/41 (9.8) 8/136 (5.9)
/vt null 3/41(7.3) 10/136 (7.4)  1.05¢ 0.27-4.08 095
WA AT wt/wt + wt/vt M1 27/52 (51.9)
wt/wt + wt/vt null 17/52 (32.7)
vi/vt M1 4/52 (1.7
# vi/vt null 4/52(1.7) 0.79° 0.23-2.68 0.70
B IK & wt/wt + wi/vt M1 16/47 (34.0)
wt/wt + wt/vt null 16/47 (34.0)
vi/vt M1 6/47 (12.8)
k vifvt null 9/47 (19.2) 2.28° 0.75-691  0.15
H4b wt/wt + wt/vt M1 3/10 (30.0)
wt/wt + wt/vt null 5/10 (50.0)
vi/vt M1 1/10 (10.0)
vt/vt null 1/10 (10.0)

a. M type CYP1A1 + GSTMI null vs. the resting individuals
b. adjusted for age, sex and smoke status

c. adjusted for age and smoke status

d. adjusted for age and sex status
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Odds ratio

Smoking NQO1 Smoking+NQQO1
95% (I, 0.56-2.64 95%CI, 0.93-3.35 95%C(I, 1.69-12.13

— REZ S $EBELAE W

F RS GABRBAQE A BRI FE - MG - B0G
# B4 - wild type NQO1# B A 8 & % % wild type NQO1 &
BA a3 iB - o SRR A8 B -
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t
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TABLE 1
Summary of Data Specific for Evaluating the Relationship of AHH and CYP1A1 Polymorphisms and Lung Cancer

+

CYP1A1 polymorphisms and lung cancer

Locatlon Lung cancer Noncancer Odds ratio®
of study Tissue Polymorphism cases (no. [%)}) controls (no. [%]) {95% Cl)
USA Blood lymphocyte AHH inducibility
Low 2 (4.0) 38 (44.7) 1.0 (N/A)
Intermediate 33 (66.0) 39 (45.9) 16.0 (N/A)
High 15 (30.0) 8 (9.4) 36.0 (N/A)
USA Blood lymphocyte AHH Inducibility Mean 0.89 Mean 0.47 N/A
(ordinal values)
ltaly, Finland Lung AHH activity 2-fold (AHH) increased Control N/A
ECOD activity 7-fold (ECOD) increased
(current smokers)
. Japan Blood lymphocyte Mspl RFLP
mi/m1i (wild type homo) 24 (35.3) 51 (49.0)
m1/m2 (hetero) 28 (41.2) 42 (40.4)
. m2/m2 (mutant homo) 16 (23.5) 11 (10.6) 3.1 (N/A}, p< 0.0
Fintand Blood lymphocyte Mspl RFLP :
) m2 (mutant) allelic freq 22 (13) 28 (12) NS
Germany Blood lymphocyte Mspl RFLP
: m2 (mutant) allelic freq (8.5) (7.3) NS
USA Blood leukocyle Mspl RFLP .
wim2 or m2/m2 allelic freq 13 (23.2) 15 (31.2) NS
Japan Blood lymphocyte lle=sVal, 462 ]
lle/lle (wild type homo) 161 (57.1) 233 (65.1) 0.88 (N/A)
lle/Val (hetero) - 87(30.9) 108 (30.2) 1.02 (N/A)
Val/Val (mutant homo) 34 (12.0) 17 (4.7) 2.56 (N/A)
Germany Blood lymphocyte lle=sVal, 462 ’
Val (mutant) allelic freq (6.7) (3.2) 2.16 (0.96-5.11) NS
Brazil Blood lymphocyte lle=>Val, 462
lle/lle (wild type homo) 70 (71) 91 (84) NS
llefVal (hetero) 27 (27) 15 (14) 2.38 (1.17-4.84)
Val/Val (mutant homo) 2 (2 2 (2) NS
le/Val or Val/Val 29 (29) 17 (18) 2.26 (1.14-4.47)
" Finland Blood lymphocyte lle=sVal, 462 .
Val (mutant) allelic freq 12 (7) 13 (5) NS

*  (Odds ratio s the prevalence of the polymorphism among lung cancer cases, compared with noncancer controls.

b implies p<0.01; NS=p>0.01.

Slgnificance and
other endpolints

p<0.01
p<0.01
p<0.01
{ test, p <0.001

N/A

OR = 4.6 for
Squamous

subgroup, p < 0.01

NS
NS
NS
NS
NS
p<0.01

NS

- NS

p<0.01
NS
p<0.01

"NS

Ref.

43

44

45
46

54

62

63

66

22

63

67

62
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TABLE 3
GSTM1 Phenotype and Genotype Related to Lung Cancer

GSTMT1 deficiency and lung cancer

Location . ’ . Lung cancer cases  Noncancer controls  Odds ratlo
of study Tissue Polymorphism (N [%w. GSTM1]). (N [%w. GSTM1]) (95% Ct) Other endpoints Ref.
USA’ Blood lymphocyte GSTM1 TSO aclivity 191 (36.7) 192 (58.3) 2.4 (1.6-36) Ags, sex, histology noncon- 125
p < 0.0001 founders .
USA X Blood lymphocyte GSTM1 TSO activity 113(37.0) 120 (42.0)- 1.1(0.3-1.8)  Smoking and non-smoking- 112
related CA examined, other
GST activities reported
Japan - Blood lymphocyte GSTM1*0 genotype,PCR 212(44.4) 358 (53.4) 1.4 (1.1-27)  Combination genotypes 112
, : ‘ p<0.05 examined
UK © Blood lymphocyte GSTM1*0 genotype-RFLP 225 (58.0) 228 (57.0) 1.0 (0.5-1.56)  Histology nonconfounder 136
phenotype-protein-RIA . :
Germany Blood lymphocyle, GSTM1 TSO activity; 117 (47.0) - 355(47.1) 1 - 1.0 (0.6—-1.7)  Age, sex, histology, smoking 111
leukacyte pheno-protein-ELISA; ) nonconfounders
genotype-PCR
Finland Blood lymphocyle GSTM1*0 genotype-PCR 138(47.1) 142 {56.3) 1.6 (0.9-2.3)  Histology {Sq) subset has high- 128
er prevalence of GSTM1*0
) Smoke dose effect
USA Lung GSTM1 TSO activity, 35(25.7) 43 (53.5) 3.3 (1.3-12.5) Lung tissue studied 129
pheno-protein-ELISA; (25.7) (53.5) p=02 Postmortem control tissue, histolo-
genotype-RFLP {36.0) (61.7) gy do not affect conclusions
Japan Blood lymphocyte - GSTM1*0 genotype-PCR 85(38.8) 170 {50.6) 1.6 (1.0-2.8)  Combined genotypes reported 131
p=05 Ganotype effect more apparent
. , at low cig dose
Swaden Blood lsukocyte GSTM1 TSO activity; 296 (44.3) 329 (47.1) 1.1 (0.8~1.6) Comblined genotypes reported 132
genotype-PCR Histology (SCC) with some effect
Japan Blood leukocyte GSTM1*0 genotype-PCR 447 (44.1) 469 (51.4) 1.3 (N/A) Histology, age, gender, cigarette 127
: p<0.05 dose reported
India . Blood lymphocyte GSTM1 TSO activity 50(46.0) 54 (76.0) 3.7 (1.6-8.5)  Cigarelte dose reporled ‘ 113
o p<0.01 ’
Multinational ~ Varied GSTM1 1593 2135 1.4 (1.2-1.6) META-ANALYSIS 133
: PCR/ELISA/other ) P <0.0001

Note: Reported odds ratios are calculated as the odds of a noncancer control having detectable GSTM1 activity or non-null genotype. Columns 4 and 5 report absolute number
of cases (percent GSTM1 sufficient) and controls (GSTM1 sufticient). TSO is trans-stilbene oxide activity. ELISA is enzyme-linked immunosorbgnl assay. PCR is the
polymerase chain reaction, _ éf? VACK o all ,997)



. TABLE 4
The Combined Susceptibllity Genotypes That Have Been Reported In Lung Cancer Are Limited to CYP1A1 m2/m2, CYP1A1 Val/Val, and GSTM1*0

Combined susceptibllity genotypes and lung cancer

Locatlon Polymorphism Lung cancer cases Noncancer controls Odds ratlo

of study Tissue {genotype) (N [% susc. genotype)) (N [% susc. genotype]) (95% Ci) Other endpoints Ret.

Saltama, ‘Blood CYP1AT1 valval 212 (8.5) . 358 (2.2) ‘ 5.8 (2.3-13.3) Al . " Susceptible geno- 60
Japan . lymphocyte’ GSTM1*0 combined 9.1 (3.4-24.4)8q - - type prevalence 22

3.5 (1.1-10.8) Ad also reported in
non-lung cancers

Saltama, ., Blood CYP1A1 m2/m2 or 85 (22.4) m2/m2-GSTM1*0 170 (4.0) m2/m2-GSTM1'0 " 16.0 (3.8-68.0) Smoking dose 148
Japan + lymphoocyte valival-GSTM1*0 m2/m2-GSTMI1*0 reported
' combined {low dose)?
(10.8) valival-GSTM1'0 (2.0) valival-GSTM1*0 20.0 (3.5-113.6) Only squamous
m2/m2-GSTM1*0 cell data reportad
(high dose) -
41.0 (8.7-193.6) Subjects overlap
valival-GSTM1*0 those of
(low dose) Hayashid (61)
27.3 (3.7-200.8)
val/val-GSTM1*0
(high dose)
Yokohama, Blood CYP1A1 m2/m2 or 97 (23.6) m2/m2-GSTM1*0 185 (14.6) m2/m2-GSTM1°0-S%+  8.3¢ (1.4-49.7)-»ss  Smoking dose 127
Japan leukocyte valival-GSTM1*0 (7.1) m2/m2:GSTM1*0-NS  m2/m2-GSTM1*0 reported ’
combined ; : {low dose)®
(9.3) valval-GSTM1*0 (6.7) valial-GSTM1*0-§  21.9 (4.7-112.7) Only squamous
(2.4) valival-GSTM1'0-NS ~ m2/m2-GSTM1°0 and small
- - o (high dose) cell data
LeJdit ‘ : : N/A® , reported _
: . : N/A \ Male-only controls .
Stockholm,  Blood CYP1A1 m2/m2 or . 296 (2.0) m2/m2-GSTM1‘0 329 (0.0) m2/m2-GSTM1°0 N/AY Too few combined 132
Sweden leukocyte valival-GSTM1*0 (0.0) valival-GSTM1‘0 (0.0) valival-GSTM1*0 : ‘ ’ ) . susceptibility. o
e : combined S genotypes In
: ) this population
! to analyze

No}a; Su‘iﬁmary data of published studles ara included in lhis tabie.

. Ever-smoking status of controls. ‘ _
Smoking dose over a lifetime (cutoff roughly 1 pack per day over 30 years. VR ¢ 0, .
Smoking dose over a lifatime {cutoff roughly 1 pack per day over 40 years. ({ /f (Ve k & B Gt (?( 7 )

~Only m2/m2 odds ratio (OR) calculated. :
OR calculated against non-smoking controls (ylelding higher ORs)

OR not stable as combined CYP1AT m2/m2-GSTM1'0 or CYP1A1 Val/Val-GSTM10 genotypes are to Infrequent in this population for comparison.

- e & O w p



TABLE 1

Frequencies of CYPTAT Genotypes and Alleles among Healthy Controls and Lung

Cancer Patients in Different Populations
» , CYPi1At
Authors and place a CYPiA1 genotypes (%) 1 1oe (%)
of study roups n ~—
m1/mi @1/{:12 m2/ma2 _‘m1 (n2-
Nakachi et al., 1991, Heatthy controts 375 44.3 45.1 106 067 033
Japan {(45) ' " -
Lung cancers 151 404 38.4 212 060 Q40
sSQ 57 333 404 263 0.54 046
5C 24 418 297 291 056 044
AD 60 503 36.7 133 0.68 0.32
Teire et al, 1991, Healthy controls 212 78.8 20.3 09 0.8 0.11
Norway (41)
Lung cancers 221 778 213 09 0.88 012
SQ 80 7338 25.0 1.2 0.86 0.14
SC 55 g81.8 18.2 0.0 051 009
AD 45 828 174 00 0.1 009
- Hirvonen et al.,, 1992, Healthy controls 121 78.5 19.8 1.7 0.88 0.12
Finland (42) : : .
: Lung cancers 87 747 253 0.0 0.87 0.13
sQ 44 68.2 31.8 0.0 0.84 0.16
SC 7 714 28.8 0.0 086 0.14
AD 32 81.2 18.8 0.0 091 0.09
Alexandrie et al., 1994, Healthy controls 329 83.9 15.8 0.1 0.82 0.08
Sweden”
Lung cancers 296 83.8 14.9 1.3 0.91 0.09
SQ
Age < 65 36 722 27.8 0.0 086 0.14
Age>65 71 859 1.3 28 092 0.08
All 107 813 16.8 1.9 0.80 0.10
SC 58 86.2 3.8 0.0 0.83 0.07
AD 84 845 43 1.2 092 0.08
" Alexandrie A-K, Ingelman-Sundberg M, Seidegard J, Tomling G. Rannug A. Genetic

- usceptibility to lung cancer: a study of host factors in relation to age at onset and histological

ancer types. Carcinogenesis. 1994;15:1785-1790.
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Risk of lung adenocarcinoma and genetic polymorphism of quinone
oxidoreductase in Taiwan

Hsiu-Jen Wang', Shu-Li Wang?, Kan-Jen Tsai®, Huei Lee!, Chih-Yi Chen®,
Pinpin Lin'

Unstitute of Toxicology and *Department of Public Health, Chung-Shan
Medical and Dental Collage; *Department of Clinical Laboratories, Chung-
Shan Memorial Hospital; ‘Department of Thoracic Surgery, Veterans General
Hospital-Taichung, Taiwan.

Cancer 1s the leading cause of death in Taiwan, and lung cancer respectively is
the leading and second-leading causes of cancer deaths among women and
men in Taiwan. Genetic variation in metabolic activation or detoxification
enzymes has been associated with the occurrence of lung cancer. Recently, a
study demonstrated an association of wild-type NADP(H):quinone
oxidoreductase (NQO1) genotype with lung cancer risk after controlling for the
effects of age, gender, ethnicity, and smoking status (odds ratio, 1.80; 95%
confidence interval, 1.09-2.97; p = 0.02; Cancer Epidemiol. Biomarkers &
Prev., 6:87-92, 1997). NADP(H):quinone oxidoreductase (NQO1) enzyme is
a cytosolic two electron reductase that was thought to be involved in
bioactivation and detoxification of environmental carcinogens. Because
heavy environmental pollution was observed in Taiwan in our previous studies,
possible association between NQO1 genetic polymorphism and lung cancer
risk was examined among 190 controls and 114 lung cancer cases in Taiwan.
There were no significant differences in the frequency of wild-type NQO1
among all cases and controls. When controls and cases were stratified
according to smoking behavior, a marginal association was found between
wild-type NQOT1 genotype and lung cancer risk among smokers (odds ratio,
3.66; 95% confidence interval, 1.03-13.60, p=0.046). NQO1 genotypes or



smoking alone were not associated with lung adenocarcinoma. Surprisingly,
smokers with wild-type NQO1 genotype showed a significantly strong
association with the risk of lung adenocarcinoma after adjustment for age and
sex (odds ratio, 4.52; 95% confidence interval, 1.69-12.13, p= 0.0027).
However, neither wild-type NQO1 genotype alone, nor its co-presence with
smoking made any significant contribution to the risk of squamous cell lung
cancer. Therefore, we suggest that NQO1 polymorphism is an important

genetic risk factor for lung adenocarcinoma among smokers in Taiwan.



MECHANISM OF RESISTANCE TO BENZO[AJPYRENE IN
HUMAN LUNG ADENOCARCINOMA A427 CELL : FAILURE
OF ARYL HYDROCARBON RECEPTOR ACTIVATION

Kang-Wei Chang, Hsiu-Jen Wang, Pinpin Lin Institute of
Toxicology, Chung-Shan Medical and Dental Collage, Taichung.

In the present study, we observed differential sensitivity to
benzo[a]pyrene (B[a]P) in two human lung adenocarcinoma cell lines, A427
and CL-3 cells. A427 cell was resistant to Bfa]P, regarding to anti-
proliferation effect. It has been shown that cytochrome P450 TA1 (CYPIA1)
involved in bioactivation of Bla]P in nongepatic tissue, and was inducible by
B[a]P through activation of aryl hydrocarbon receptor (AhR) and getero-
dimerization between ligand-bound AhR and aryl hydrocarbon receptor
nuclear translocator (Arnt). We found that CYPIA1 enzyme activity in CL-3
cells, as determined by aryl hydrocarbon hydroxylase (AHH) method, was
higher than that in A427 cells. In addition, both enzyme activity and mRNA
levels of CYPIA1 was induced by 24hr exposure to 1 and 10 uM B[a]P in CL-3
cells. However, no induction in CYPIAT activity and mRNA level was found
in A427 cells. Furthermore, we utilized a gel retardation assay to detect AhR
activation after B[a]P treatment in both cell lines. B{a]P failed to induce a
retarded band with the [**P]-dioxin responsive element (DRE) in A427 cells,
which was induced in Bfa]|P-treated CL-3 cells. The mRNA levels of AhR
and Arnt, as detected with the RT-PCR method, were similar between A427
and CL-3 cells, although B[a]P failed to activate AhR in A427 cells. These
results suggested that deficient AhR function in human lung adenocarcinoma

A427 cells may contribute to its resistance to B[a]P.



