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Background : Lung cancer is frequently cited as an example of a disease caused solely by exposure to environ-
mental carcinogens. However, there is a growing realization that the genetic constitution is also important in
determining individual’s susceptibility to lung cancer. This genetic susceptibility may result from functional
polymorphims of the genes involved in carcinogen metabolism. In this study, the association between GSTM1
and CYP1A1 polymorphisms and the lung cancer risk in Korean males was investigated.

Materials and Method : The study population consisted of 153 male lung cancer patients and 143 healthy

male controls. The GSTMI1 and CYP1A1 genotypes were determined by multiplex PCR and PCR-RFLP anal-
ysis.
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Result : There were no significant differences in the frequency of the GSTMI null genotype between the cases
and the controls. When the cases were categorized by their histologic type, the frequency of the GSTM1 null
genotype in the small cell carcinoma group was higher than those of the controls(67.2% vs 55.9%), but the dif-
ference was not statistically significant(OR=1.772 ; 95% CI=0.723-4.340). The distribution of the CYP1A1l
Mspl genotypes among the cases were similar to those among the controls. When the cases were grouped by
their histologic type, the m1/ml, m1/m2, m2/m2 genotypes frequencies among the small cell carcinomas(23.0
%, 38.5%, and 38.5%, respectively) were significantly different from those of the controls(36.4%, 46.2%, and
17.4%, respectively, p<0.05). When the m1/m1 genotype was used as a reference, the m1/m2 and m2/m?2
genotypes were associated with an increased risk for small cell lung cancer(m1/m2 genotype : OR=1.337, 95
% CI=0.453-3.947 ; m2/m2 genotype : OR=3.374, 95% CI=1.092-10.421).

Conclusion : These results suggest that the GSTM1 and CYP1A1 genotypes may be a genetic determinant of
the risk for lung cancer, particlulary small cell carcinoma. Further investigation is needed to confirm these

results. ( Tuberculosis and Respiratory Diseases 2001, 50 : 568-578)
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Table 1. Primer sequences

Primer Sequences Product size (bp)

GSTM1 5-GAACTCCCTGAAAAGCTAAAGC-3 215
5-GTTGGGCTCAAATATACGGTGG-3

GSTT1 5~-TTCCTTACTGGTCCTCACATCTC-3 480
5-TCACCGGATCATGGCCAGCA-3’

B-globin 5-CAACTTCATCCACGTTCACC-3 268
5-GAAGAGCCAAGGACAGGTAC-3

CYP1Al 5-TAGGAGTCTTGTCTCATGCCT-3’ 340

5-CAGTGAAGAGGTGTAGCCGCT-3’

Fig. 1. Representative figure of multiplex PCR for GSTM1 and GSTT1 genes. B-globin gene
was used as an internal control. Lane 1:M1(+)/T1(+); Lane 2:M1(+)/T1(-); Lane

3:M1(-)/T1(+); lane 4:M1(-)/T1(-).
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340bp —»

206 bp —»
134bp —»

Fig. 2. Representative figure of CYP1A1 Mspl genotype. Lane 1 and 7:m2/m2 (homozygote mu-
tant type); Lane 2,3 and 4:ml1/m2 (heterozyte mutant type); Lane 5 and 6:ml/ml

(wild type).

Table 2. Characteristics of the study population

Controls
Population 143
Age (years) 61+8.8 61+8.9
Smoking status (%)
Current 67.8°
Former 14.7
Never 17.5
Pack-years 39+16.1 31+£22.2°

*p<<0.05 ; "in current and former smokers

GSTM19] §#4218& Fglobing WH=ToE
sla) GSTT1 #Azle] tEA4s ¢ dssdas
ol 2492 (multiplex PCR) 2 2 FA}31% ). Primer
9] 9714 Q9& Table 13 2t} PCR wHge] 24L&
dNTP 4 mM, Tris-HCl(pH 8.3), Taq polymer-
ase 1 unit, 2} primer 7.5 pmole, template 2pf ©
Z F 20 2 ¥rgElgon, 94°C 1#, 403 whE
o=z 94 1¥, 66C 1¥, 72T 1&, tA 72T
10802 835t PCR AE 54 & 2%
agarose gelol 120 V, 1A 7t5< A719%5 § A9

Al A Gletdh(Fig. 1).

CYP1Al Mspl §3= t}gAle PCR3} Restri-
ction Fragment Length Polymorphism(RFLP)
g o) ony, primere] A€ Table 13}
Zt}. PCR whg-xAL dNTP 4 mM, Tris-HCI
(pH 8.3), Taq polymerase 1 unit(Takara
RO01A, Japan), Z} primer 25 pmol, template 24
(100 ng/uh 2.2 F 20p0 2 ¥H-& 3o 94°C
58, 403 weo] 94°C 30%, 58°C 20%, 72C 45
%, A} 72°C 10802 =851} PCR A& 54
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Table 3. Distribution of GSTM1 genotypes in cases and controls

Case Control ORe® 95% CI*
Null/total Null/total

All 85/153 (55.6)° 80/143 (55.7) 0.984 0.622-1.558
Age(years)
<60 31/64 (48.4) 36/64 (56.3) 0.731 0.364-1.465
>60 54/89 (60.7) 44/79 (55.7) 1.227 0.664-2.270
Smoker?
<30 pys* 30/54 (55.6) 43/76 (56.6) 0.959 0.475-1.937
>30 pys 55/99 (55.6) 37/67 (57.8) 1.014 0.543-1.891

*Odds ratio ; "confidence interval ; ‘numbers In parenthesis, percentage ; ‘current and former

smoker ; ®pack-years

& 1% agarose gel(USB)|x A719%3ld PCR
AHEo] 340 bpy & &t #ed¥ PCRAME
5uf o Agti4 Mspl(New England Biolab) 2.5
unitE 23l F 20 2 37ColA 4A7F ¥HE-
% 2% agarose geld] 120 V, 127t A7|453 &
29 stefiA] Ittt (Fig. 2).
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A, HGFE 242t 35.3%, 47.1%, 17.6% 2 = 2
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Table 4. Association between GSTM1 null genotype and lung cancer risk stratified by histo-

logic type
Histology Cases Controls OR® 95% CI° P
null/total null/total
sQe 45/81 (55.6)c  80/143 (55.9) 0.984 0.569-1.704 0.981
ADe¢ 22/46 (52.2) 80/143 (55.9) 0.722 0.371-1.405 0.207
SM? 18/26 (67.2) 80/143 (55.9) 1.772 0.723-4.340 0.337

0dds ratio ; *confidence interval ; ‘numbers in parenthesis, percentage.
iSquamous cell carcinoma ; eadenocarcinoma ; 'small cell carcinoma.

Table 5. Distribution of CYP1A1 Mspl genotype in controls and cases

CYP1A1 Mspl Genotype P?
ml/ml ml/m2 m2/m2
Controls 52/143 (36.4)" 66/143 (46.2) 25/143 (17.4)

Lung cancer 54/153 (35.3) 72/153 (47.1) 27/153 (17.6) 0.981
SQ° 32/81 (39.5) 38/81 (46.9) 11/81 (13.6) 0.729
AD? 16/46 (34.8) 24/46 (52.2) 6/46 (13.0) 0.702
SMe 6/26 (23.0) 10/26 (38.5) 10/26 (38.5) 0.047

242 test for comparison with controls ; fnumbers in parenthesis, percentage ;
‘Squamous cell carcinoma ; dadenocarcinoma ; ‘small cell carcinoma

= 3.374(95% CI=1.092-10421)= EARcR
L-9]5}5 tH( Table 6).
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Table 6. ORs* (and 95% CIs) for lung cancer by CYP1A1 Mspl genotypes

Genotype All ADe SMe¢
ml/m]l 1.0 1.0 1.0
ml/m2 1.082 0.913 1.172 1.337

(0.643-1.820)

m2/m2 1.077
(0.547-2.120)

ml/m2, m2/m2 1.081
(0.663-1.760)

(0.495-1.683)

(0.558-2.463) (0.453-3.947)

0.752 0.839 3.374¢
(0.321-1.761)

(0.290-2.429) (1.092-10.421)

0.870 1.083 1.915
(0.489-1.548)

(0.535-2.119) (0.719-5.144)

*ORs were adjusted of age and pack-years

*Squamous cell carcinoma ; “adenocarcinoma ; ‘small cell carcinoma ; p<0.05
q

Table 7. ORs? for the combined effect of GSTM1 and CYP1A1 genotypes on lung cancer

All SQe AD¢ SMe¢
GSTM1 CYP1A1 OR (95% CI*') OR (95% CI) OR (95% CI) OR (95% CI)
+ ml/ml 1.0 1.0 1.0 1.0
- ml/ml 1.483 2.140 0.632 5.390
(0.672-3.272) (0.833-5.494) (0.196-2.036) (0.6-50)
+ ml/m2, m2/m2 1.501 1.655 0.964 4.926
(0.720-3.129) (0.674-4.064) (0.364-2.552) (0.6-43)
- ml,/m2, m2/m2 1.232 1.141 0.830 6.827
(0.606-2.232) (0.471-2.760) (0.325-2.121) (0.8-56)

*ORs were adjusted of age and pack-years

*Confidence interval ; ‘squamous cell carcinoma ; ‘adenocarcinoma, ;

‘small cell carcinoma ; ®p<0.05
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