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Association of Genetic Polymorphism of Glutathione S-transferase M1,
T1 and N-acetyltransferase 1 with Lung Cancer
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Background : Smoking and high-risk occupation have been known to be the risk factors of lung cancer. The
carcinogen-metabolizing enzymes in human body such as glutathione S-transferase M1, T1 and N-
acetyltransferase 1 have also been regarded as risk factors in many cancers, because the activities of those en-
zymes play a role in metabolizing the carcinogen. A case-control study was conducted to evaluate the genetic
polymorphism of GSTMI, T1 and NATI in lung carcinogenesis in Korean men.

Methods : The histologically proven lung cancer cases were recruited from Seoul National University Hospital.
The patients of more than 40-year-old with the nonmalignant urinary tract diseases were recruited as controls
from the same hospitals. The informations of demographical characteristics and smoking were obtained by in-
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terview or chart review and the genetic polymorphisms of GSTMI, T1 and NAT1 were determined by PCR-
based assay. The statistical analyses were performed by linear logistic regression.

Results : The number of case-control was 118 and 150, respectively. The smoking history was significantly
higher in the lung cancer patients than the controls. The prevalence of GSTM1 null-type was statistically
higher(OR=2.25 ; 95% CI=1.12-4.51) in squamous cell carcinoma than other genotypes, but other histologic
types were not. The prevalence of GSTT1 null-type were not statistically higher than other genotypes in all his-
tologic types. The fast acetylator of NAT1 was more prevalent, than normal(OR=2.13 ; 95% CI=1.04-4.40)
in all lung cancer patients.

Conclusion : The null-type of GSTMI and fast acetylator of NAT1 are associated with development of lung

cancer in Korean men. ( Tuberculosis and Respiratory Diseases 1999, 47 © 471-477)
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A vk @22 FA TRz A FAY
o] sle At AdsArt. dzTS 404 ol
dges Aguaye vmride A4 vty
Hl=7]A AYAZ AT, A HFFo R Adw
< A7 o] 21& BS Asislct.

2. A Uy

BAE A FHUEE Aol BEAE B 4
on, Agv HE Sccd Pt FF Tl A
3lon, Qiagen DNA extraction kit(Cat
29106) & o|8-3te] DNAE =33)yct. GSTMI,
GSTT1¢] f3AYL Fglobing YFdzTFo e 3}
o thEEEE A A4S (multiplex PCR)& 4813}
Qr}e. Primere] ¢7]4¥8& Fglobin 5-gaa ctc
cct gaa aag cta aag ¢-3’, 5'-gtt ggg gic aaa tat
acg gtg g-3', GSTM1 5-gaa gag cca agg aca
get ac-3’, 5'-caa ctt cat cca cgt tca cc-3',
GSTT1 5-itc ctt act ggt cct cac atc tc-8’, 5'-tca
ceg gat cat gge cag ca-3’ o|ith. PCR wrg-e] =
A& dNTP 0.2 mM, Tris-HCI(pH 8.3) 10 mM,
KCl1 50 mM,.MgCl, 1.5 mM, Taq polymerase 1.25
unit(TaKaRa R004A), 2 primer 50 pmole, tem-
plate 5 microL(200-500 ng/microL)o g Z 50
microl. ¥r8-& &}t}. Thermal cycler:= Biorad
A}] Gene cycler TM& AMS-3}] Deakin 52 =
A°g AYIYEY 94T 48, 303 whEe] 94
20z, 57T 20%, 72T 45%, thA] 72C 58o=
T3t o7 dejd PCR 4HE 10 microL &
3% Metaphor agarose gel(FMC BioProducts
Cat. 50180)¢] H4-A17] H 50 Voltoll 4 14715
7195 F A9JAslolA PCR 4HE-2 #laigc}
(Fig. 1).

NAT19] 7% 71290 37) ol4e] f-AzHo] &
Z e, 9719EE9) 1088 e HEAM] (A
— T)7} 471" Mbo 1 ¢ 2J§ DNA Hgre] 5X
@t ole NATI*100]2 HEs0 o) ote] 919

GSTT1 (+)

GSTM1 ()

Fig. 1. The multiplex PCR of GSTM1 and T1.

AR A Aok 3H NAT1*11e 19bpe]
H7IME ade] EAlshe d¥A D8k, wild type
< Mbo 19 o3 M=l NATI*4ogn, o
#3248 & Mbo 19 2% RFLPYoz 8y
th. NAT1*10¢] #H2 dlute] DNA 7ebo)] &%
7349 fast acetylator7} E5, NAT1*41} NAT1
*11gte g ojfolR TS A4 acetylator} g
o] &#A UtH’. Nested PCREE o]&sigomu
primer?] §7] 8L 1xkgoA 5'-gat caa gtt
gic aga aga aat cgg-3’, 5'-cta gca taa atc acc
aat ttc caa g-3', 2xPH3-of|A 5'-gac tet gag tga
get aga aat-3’, 5'-cca cag gec atc tit aga a-3'2
dto] GSTe Z9-¢} & ZAol|A PCRuMg-& 8
. g 2% 2 A7 253] vhE (23} PCRA]
= 353))9] 94°C 30%, 59¢C 30%, 72C 452 g
°lF 60C 10222 330c}. o714 dojx PCR 4
&% Mboll(Promega, Cat R6723) 10 units$} &
Haled 37°ColA A 4417 ¥HSAIAT. wheE 4
% Metaphor agarose geld] 50 V, 1Azt A7 %=
2] st Al #lakgit} (Fig. 2).
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Fig. 2. The NAT1 polymorphisms.
(*NAT1 #10/4 is the heterozygote of
NAT1%10 & NATI1*4)
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139 (8.8%), 71} BI¢A vl=rjAd@#o R FA4H

ok HEdHES A L d2FA 24t 61+12.
7, 6049442 BAH zoj7} gigley, FAEL
g2 L h2TNA 2 85%, 71% 24 FATel
A =4 BREHAH(p<0.05). HdPRFe] 2A 5}
A FAL HPAJTEYe] 509 (42.4%), A 32
(27.1%), A% 239(19.5%), 7Iel7} 139
(11.0%) o]t

GSTM13} T19 AAYH #HYe AEx 458
votalr] Si%t MY AEMe] Arks Table 1
3}z, o] uf GSTM1e] 24d¥o| HBFu Yol
A dlgu] 2.25(95% Cl=1.12-451)2 s
A= d5g Bk GSTTIS A4%L #Hete
Y= A5 Holx YUch(Table 2). NAT19
3% A HAYBAE ddos PUg o gy 2.13
(95% CI=1.04-4.40)2.2 9nigi= AME H5S
w4r). gy 2284 Yo ke BAdAE 9
e ARE A5e #EE 4 g%tk (Table 3).

Table 1. The genotype of GSTM1 and lung cancer risk

Case Control
(null/total) (null/total) OR 95% C1
All histology 70/118 80/150 1.28 0.78-2.08
Non-small cell 62/95 80/150 1.64 0.97-2.79
squamous 14/50 80/150 2.25 1.12-4.51
adenocarcinoma 15/32 80/150 0.99 0.46-2.13
Small cell 8/23 80/150 0.47 0.19-1.17
Table 2. The genotype of GSTT1 and lung cancer risk
Case Control OR 95% CI
(null/total) (null/total)
All histology 57/118 77/150 0.89 0.55-1.44
Non-small cell 45/95 77/150 0.85 0.51-1.43
squamous 27/50 77/150 1.11 0.59-2.11
adenocarcinoma 12/32 77/150 0.57 0.26-1.25
Small cell 12/23 77/150 1.03 0.43-2.49

— 474 —



— Association of genetic polymorphism of glutathione S-transferase M1, T1 —

Table 3. The genotype of NAT! and lung cancer risk

Case

Control

(fast type/total) (fast type/total) OR 95% CI
All histology 98/118 113/150 2.13 1.04-4.40
Non-small cell 78/95 - 113/150 1.97 0.92-4.23
squamous 43/50 113/150 2.64 0.97-7.23
adenocarcinoma 25/32 113/150 1.98 0.70-5.64
Small cell 20/23 130/150 3.08 0.75-12.6
@ 24¥o] FAFo| U= ALVAH(E3] AN =

del 7IFe HiEe I ATE] ¢aAn
(oncogene),  ¥AFH=(tumor  suppressor
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A} sH= 7Y NAT1LS ¥zd H2d oA
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NAT1¢] fast acetylator9} the U] FAA
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acetylator’} o 2 ¢t fRA g2 Y=
eI QIoHY. HZ Okkels 5'& NAT1H 29
FA] oAl FdztolA Wit ¥ e IS
Bzt £ A7 NATI19 fast3o] #Hote]
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2H] 2.13(95% CI=1.04-4.40) 2.2 oJn|3lE 43
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WE o83l NAT1 9 $-4A38L A

4 3}

238 ¥x, dzFS #Z 1189, 1509301,
BAroA FAEE FAHeg ouQlAl =tH(p
<0.05). GSTM1¢9] A4% & u|AdYd) sl HHY
Arigte] S4EE QoM (OR=2.25; 95% Cl=1.
12-4.51), GSTT1¢] ZA4E o] A2 24
81A] sk}, NAT19 fast acetylator®d-2 #g3
AAAE 2L 9 FAIHCE ouigle HAPE 4
2¢ B¢ (OR=2.13 ; 95% Cl=1.04-4.40).
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