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The relationship between genetic polymorphism of metabolizing enzymes and the genetic susceptibility to
lung cancer LI Wei-ying , LAl Bai-tang , ZHAN Xiu-ping. Beijing Thoracic Tumor and Tuberclosis
Research Institute , Beijing 101149 ,China

[ Abstract ] Objective  To investigate the relationship between the gene. polymorphism of
metabolizing enzymes and the genetic susceptibility to lung cancer as well as to study the synergistic effects
between smoking and the genes. Methods A case-control study (case=217,control =200) was carried out
to compare the frequent distribution of CYP1A1,2E1,2D6 and GSTMI genotypes between the lung cancer
group and the control group with a polymerase chain reaction-restriction fragment polymorphism (PCR-
RFLP) method and to analyze the relationship between these genes and smoking. Results GSTMI1-null
genotype frequency was 58.5% in the lung cancer group and 47.5% in the control group with significant
difference( P = 0.02). The frequent distribution of CYP1Al, 2El,2D6 genotypes was not significantly
different in the two groups(P>0.05). Synergistic effects were found between smoking and GSTM1 but
not between smoking and CYP1A1,2E1,2D6. Conclusion Smoking and GSTM1-null genotype seemed to
be the risk factors of lung cancer. Those who carrying GSTM1-null genotype and smoking cigarettes were
prone to suffer from lung cancer to become the high-risk population of the disease.
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%1 CYPIA1.2E1.2D6 fil GSTM1 HE L&
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GSTM1  P1:5’-GAACTCCCTGAAAAGCTAAAGC-3’
P2:5’-GTTGGGCTCAAATATACGGTGG-3’
81:5"-CAACTTCATCCACGTTCACC-3’
B2:5”-GAAGAGCCAAGGACAGGTAC-3’
CYPIAl  P1:5’-TAGGAGTCTTGTCTCATGCCT-3’
P2:5’-CAGTGAAGAGGTGTAGAAGCT-3’
CYP2E1  P1:5’-TTCATTCTGTCTTCTAACTGG-3’
P2:5’-CCAGTCGAGTCTACATTGTCA-3’
CYP2D6  P1:5’-CCATTTGGTAGTGAGGCAGGTAT-3’

P2:5’-CACCATCCATGTTTGCTTCTGGT-3’

(1)GSTM1 # B 7 R :3-BREH HAX ], 25 4l
P 3 & & : 200 pmol/L. dNTPs, 10 X buffer 2.5 pl.
1.5 mmol/L Mg®* M4R0.1 pg .51 4450.4 pmol/L.
Taq B§0.6 U, XM B $:94C 7 min, 94T 1 min,
59C 1 min, 72C 1 min, 30 4~ 1§ 3, 72C #E i
10 min, 1.5 % B A4 B I o vk R U

(2)CYP1Al #H 4 A . 60T B A, KA KMHR
Bio BX12.8 pl¥ 374,04 U Msp I WY1 8§,37C
3 h,1.8% B REHE BE R o Uk R .

(3)CYP2E1 2 [H 4 AL B 1K R H50 pl: 10X
buffer 5 pl EMRO.2 pg.Taq B1.5 U,S8TCB A, H
&R GSTM1, BR17 pld 374,03 U Rsa 1/
Pst I W YTEE,37°C3 h, 1.5 % B M0 o e kA 0

(4)CYP2D6 H: 4y &L . 3 3 &4 ) GSTM1, |
13 ply 374y, i3 U Hph I W YIE§,37C 16 h,4%
Bt B W o B v VK R
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17 BB R EIER .
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0.00); CYP1AL.2E1.2D6 = Fif 3% 5 &4 76 5% 51 41
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1.2.5: BREG R 268 bp; 3.4.6: ThAER 268.215 bp
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23:5?515(1\),340 bp; 4~6.8: %4 % (B),340.,200.140 bp;
1.7: 8444 %8(C),200,140 bp
B2 CYPIAl £A MK AE %

1~3:A%[Rsal (+/+)/Psel (=/-)],P ¥Kil 410 bp,R 3kl
360,50 bp;4:B B [Rsa ] (+/-)/Pst1 (+/-)],P 3kl 410,290,
120 bp,R ¥k i# 410.360.50 bp; S:C B [Rsa I ( —/+ )/Pst I (+/
+)1: P ¥kl 290.120 bp, R ¥l 410 bp
B3 CYP2F1 250G M A%
M 1 2 3 4 5 6 7
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GSTM1

+ 90 41.5 105 52.5

- 127 58.5 95 47.5 5.08 0.02"
CYP1Al

A 93 42.9 85 42.5

B 88 40.6 89 44.5

C 36 16.5 26 13.0 1.29 0.53
CYP2E1

A 116 53.5 114 57.0

B 76 35.0 75 37.5

C 25 11.5 11 5.5 4.78 0.09
CYP2D6

w 63 29.0 48 24.0

w/m 64 29.5 52 26.0

m 90 41.5 100 50.0 3.11  0.21
RERMA

/'3 121 55.8 65 32.5

A 96 44.2 135 67.5 22.79 0.00"

* P<0.05

(L)WM GSTM1 RyBE 4 FE . i % 3 7T 50
GSTM1 ZHRERY (+ ) B A0 & B Wi B0 fE 10 1k
1.94,GSTM1 SRFEEI (- ) B W% R & BB 0 fE B
R ER4.57, #—F I EDRERHERS=
3>1, 8RB EF GSTM BRIGEI B A hFEEH.

%3 ®AS5 GSTM1 WEBEA1ER

GSTM1 B  WHH R4 OR f8(95% CI)
+ g 41 65 -
+ 3 49 40 1.94(1.10~3.43)"
- g 55 70 1.25(0.73~2.14)
- % 72 25 4.57(2.55~8.20) "
* P<0.05

(2)W® M5 CYP1A1.CYP2E1.CYP2D6 HIBK &
YER M5 3 43 B R IR R A5 300 1 T E A8y
AR, ESRMERZMLE, KRS, 2
AR EF CYP1A1 B/C B . CYP2D6 B A4 R[4+ & &
K CYP2D6 BFA: R/ 74 R 2 [B] B & B4 B 1 th R 4
RS RRTIH)

4. Ji 58 9 B 26 AU B 5 AR - FE AR IR BE 9% o O 4
[R5 37.33% (81/217) , 8598 529.49% (64/217) ;
FE B B E P, R 526.35% (39/148) , B8 2
139.19% (58/148); T L ¥ Mt 8 B & T IR 98 &
60.87% (42/69) , B8 58.70% (6/69) ., M4h, FAll
Xof 70 e R 0 fr 8 o B 4 R 2 [ PR A R R B 4 AT

R CYP2D6 SR X, HAXE NS RE SR
B TEER

Wi

i 988 AT 99 = B 9 S R A S B R A R
BEEA, EARHR S, MBANRAEHABE LT
XA (P=0.00), KR & >20 -4 & i
) e 546.54% (101/217) , % B (520.50% (41/
200) , W% (0 & =>20 -4 & B R A R A % AR
HW3.461%5(OR=3.46), KW —TH R KA, &
Jiti 588 9% ) P IR K B >20 R H 4 73.8% , X R
i 30% , R AH & =>20 -4 & B iR A XU B A )
M H11. 955 X S RME R MRE AT
TTRERE X, KM R M A FRE, X
MELUEWHBEREDE 4% HREE=20
D AT F RA10.14%(7/69),

GSTM1 2 T AR B R, 2R B RM
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A% ,GSTMI it BE B> 58 Bl 19 40 X0 FE s o 2
1.56, SREHMRER—H.
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Z 5 S EOHE AR B A 2 5 2 KR AT ABAn
T« 4 30 R R i R A R — , KRR R A R
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A T A < ) 3 B B R A B B9 R , R B R SIS 5 B
B i KA DA B AR o R o 0 2 S R 3 X T O B
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BRPEALE BT M R g B4, 576, ME T E
YEREES > 1, R B GSTMI1 Bpg B A th
FER, ## GSTML SR BEARFATHES K
Ko 82 55 A8 B B9 LB . TR OME A CYPLALL 2EL,
2D6 3 N EE P AE— AR, R BRAE B
BERBEER. 1A, REF GSTML 5 CYPLAL,
2E1.2D6 3 /™% 2 8] £ 38 5 AE A 40 ¥, & B0
M GSTM1 Eepa Rl Y B 42 BF, £i8 CYP1AL1.2E1,
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