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[ ABSTRACT ]
acetyltransferase 2 (NAT2) on the susceptibility to renal cancer. Methods: The genetic polymorphisms of CYP1Al and NAT2

Objective: To study the effect of genetic polymorphisms of cytochrome P4501A1 (CYPIAl), N-

were examined in the renal cancer patients and controls using restriction fragment length polymorphism-polymerase chain
reaction (RFLP-PCR) methods. Results: The distribution of CYP1A1 (W/M) and NAT2 (intermediate) genotypes was
significantly different between the renal cancer patients and controls (P<Z0. 05). Individuals carrying CYP1A1 (W/M) or NAT2
(intermediate) genotypes had an increased risk for renal cancer(OR=2. 487, 95% CI; 1. 493-4. 142; OR=1. 970, 95% CI;
1.128-3. 442, respectively). Multivariate analysis showed increased risk for renal cancer patients carrying CYP1Al (W/M) or
NAT?2 (intermediate) genotypes and those who smoke. Conclusion: The genotypes CYP1A1 (W/M) and NAT2 (intermediate)
are the risk factors of renal cancer, and the 2 genotypes have a interactive effect and both have a joint effect with smoking.
[KEY WORDS] cytochrome P-450 1A1l; N-acetyltransferase-2;polymorphism; renal cancer; genetic susceptibility
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1.1 AR R wEI4K A 2004 4F 5 HZ 2007
9 BB BT B R = g A B A B 1R D
P AT 145 91, 38 S DUIG L IR R 2 W AR VE K B EAU
CRRA PR ¥ 4% B 95 12 W 25 & 38 B[R] INF 5L AT B A
(R B2 I 48 SR . F SR AT B AR VA R Bl K
Pt AR VA AR I A A S 2 N e R AL 2R A 3 em LA L
P E WA em’ JRAE T WA, WIRAE AW
ot A A Hh o B A JRE N BE 155 510, SR 4 I A e ik af
3 ml,EDTA $Ut, —20°C AR R A7, 145 5 5 &
b, 591 B, L 54 R A 155 b, BY 98 i,
57 . AL e B (R S 43 A T gt 2
5t (x*=0.001 2, P>>0.05), J§Hl 44k 28~78
% (53, 6711, 25) %3 0 A FE#E 23 ~85
% (52,1816, 66) %, 9 il 15 % R4 (1) 4F 6
ARG ZEF (¢=0.91,P>0.05),

1.2 AARFAEE  HE%— R E RN
[F A, WA A A RS — RN 2R R RO L P
WO AR AR SR B S A, — SR AR
SESCITR IR R s H &> 1 S FR R 6 M H
PL B AR R A 20 1 IkFEsk 6 N AR,

1.3 DNA #| &4 PCR ¥ 3 Ji 41 DNA $#2HUR
FH 50 R 2R A2 3, et A U)K NaCL ey 6 098 72 42
ICDNA™ , 519 L T A TR RS H R
A CEEAET) G R FPP LR 1, PCR ROV AR R A
AR 50 pl, Hott & 10 pmol/L 51 4% 1 ul, 2.5
mmol/L dNTPC_ LA T) 4 pl, B DNA 0. 1~0.5
ngsTag Plus DNA RBEMORMAEMBHEERAF)2
U, 10X Buffer (% MgCl, . R 4E46)5 pl, & Master-
cycler ep PCR X (## & Eppendorf A #)_#4T PCR,
SN AR R 95°C TAEYE 5 min, 2R 5 95°C A1 60 s,
63. 5°C (CYP1A1)/55. 5°C (NAT 2)iB K 55 s,72°C it
i 60 5,35 M, 5 72°C 4EH 10 min,

&1 PCRYEBHEENRGBHEXERSINFT

Tab 1 Primers for xenobiotic-metabolizing enzymes

Gene Gene No. Forward primer(5'-3") Reverse primer(5'-3") Site
CYP1A1 NM_000499 CAG TGA AGA GGT GTA GCC GCT TAG GAG TCT TGT CTC ATG CCT 1 055-1 394
NAT2 NM_000015 GCC TCA GGT GCC TTG CAT TT CGT GAG GGT AGA GAG GAT AT 536-1 070

1.4 ARA&ARN CYPIAL SR WY 87K
340 bp &7 . Msp 1 AT BE V) 5, 4 r vk 4% o, Bk
R B A] L 4y fl 3 . B AR 7 W (340 bp) s 245 8 W/
M1(340,200 Fl 140 bp); R4 H M1/M1 (200 F
140 bp)., NAT2 J: P M =424 535 bp. B 10 pl
I8 P BEAT W ) S N 8 i )R BE KN AT B

W2 A5 A7 AE R RARFAL I R LR 2, R 3
A2 A5 R T e R SO A A BIF 90 45 R A BT S
G030 3 Al O RS DN R A PR £ T A Sk TR (2
2 SR DA 38 O B PR R | v ) 2 I A R DR R
ML RAFER I & 1) UL LIS LA 56 R R (2 4%
SEQL IR B O A R )

R 2 NAT2 RER T EE
Tab 2 Analysis of NAT2 variant alleles

Allele Site Restriction endonucleases Recognition site Wild fragment(bp) Mutation fragment(bp)
M1 590G—A Taq 1 T'CG-A 205,170,160 330,205
M2 481C—~>T Kpn 1 G-GTAC'C 483,52 535
M4 857G—A BamH | G'GATC-C 428,107 535

1.5 it a® KM SAS 8. 2 Giit il , #4735
N 22 25 1 40 A 15 00 LA R 4 )2 o B, V1 S B A L
OR & 95 % C1 3o & A B 98 1) AH ) & B B2 AE 4% 1
Logistic 1[4 T2 B &= 4,

2 # R

2.1 CYPlAl #= NAT2 A BA & 5% CYP1Al FI

NAT 2 F L RIS 73 A 03 D3 3, BRI 481 Bkt TR 2
AAE PCR Y WL R B 2 R e, 05 B NBOAR
S, SR DRE TS AL N IR 4 A A T AR A
¢ Hardy-Weinberg " IRZ& (CYP1AL: 5 =3.645 5,
P>0.05;NAT 2: 5" =0. 450 4,P>0.05) , & W W 5T %F
SRR JC A A AL 2 e 22 . B A5 B R 28 5 A I
KIL,mH 4 CYP1IAL(W/M) K& NAT 2 (intermediate)
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e TR 7R 93 A7 AR 3 v 10 AL (" 43 00 2k 12, 491 4,

5.074 1,P<<0.05), ZR A 8= X,

% 3 CYPIAL NAT2 EEE S
Tab 3 Frequencies of CYP1A1 and NAT2 genotype

Genotype Patients Controls p OR(95%CD) *
Number Frequency( %) Number Frequency( %)
CYP1A1
w/W 62 43. 36 96 62.75
W/M 64 44,76 40 26. 14 0. 000 5 2.487(1.493-4.142)
M/M 17 11. 89 17 11. 11 0.270 3 1.234(0. 849-1.793)
NAT?2
Rapid acety 35 24,48 53 34. 64
Intermediate 74 51.75 60 39.22 0.017 2 1.970(1. 128-3. 442)
Slow acety 34 23.78 40 26. 14 0.436 7 1.133(0.827-1.551)

* Adjust by gender and age

2.2 CYPIAl 5 NAT2 &4 B & & &% E 5

2.2.1 CYPIALNAT2 XHA W AR E> T
CYPIAL B EAi 5 MW/ Wo ik & E b S |4, 5
ML, e A CW / VD #8571 5 B8 i 1 S B T v
2. 487 {5 (OR=2. 487,95 % CI=1. 493 ~4. 142, P<<
0.05), 5 NAT2(rapid) ## # #H [t , NAT2 (inter-
mediate) #5717 & 8B K AG B ETH i 1. 97 £% (OR=
1.970,95%CI=1. 128 ~3. 442, P<C0. 05), LA %

B L BRI SR R R,

2.2.2 CYPIAl 5 NAT2 2 HAFE AL KK E
A8 K CYPIAL(W/W) 1 NAT2 (rapid) [7] I 5
W#HME S B4, CYPIAL (W/M) 5 NAT2 HI4F
] 5 DR L 21 75 405 A5 2 RO 1A B B T s NAT2
(intermediate) 5 CYP1A1 {4 4] 5 [K &Y 4 45 45 17
TR BN T, AR R R 4,

F4 CYPIAl S NAT2 BERE 5 EESBIEMHE S
Tab 4 Analysis of association of genotypes of CYP1A1 and NAT2 with renal cancer susceptibility

Combined genotype

- - Cases Controls XZ P OR(95%CID)
CYPI1A1 NAT2
W/ W Rapid 14 36 -
W,/ W Intermediate 34 34 5.730 2 0.016 7 2.571 4(1.179 8-5.604 7)
W/W Slow 14 26 0.502 4 0.478 4 1.384 6(0.565 1-3.392 8)
W/M Rapid 15 7 10.112 2 0.001 5 5.510 2(1. 854 4-16.372 9)
W/M Intermediate 32 22 10. 185 3 0.001 4 3.740 3(1.644 0-8.509 6)
W/M Slow 17 11 7.918 3 0.004 9 3.974 0(1.494 6-10. 566 4)
M/M Rapid 6 10 0.510 1 0.475 1 1.542 9(0. 471 5-5. 048 9)
M/M Intermediate 8 4 6.218 3 0.012 6 5.142 9(1.333 7-19. 831 9)
M/M Slow 3 3 1.204 5 0.272 4 2.571 40,462 6-14.292 1)
2.3 HME AR LS A E SN KWL LA, A CYPIAT(W/M) K& NAT2(interme-
TR B 95 0 0 R 37, 06 Y, 6 R 4 W R diate) F DA 24 fry W A AN 4 B A7 1598 &) P L CYP1 AL
26.80%, ~H M ERLELE I ¥E X (= (W/MHENAT2(intermediate) Z MAFEZ HLAEH

3.594 2,P>>0.05), 7l AAMK CYPIAL(W/
W) Al NAT2 Crapid) 1 b 2 2% 3 K8, 0 i A
CYP1A1(W/M) }& NAT?2 (intermediate) #5 7t # &
5 9 1) s 8 R 3 T v B B — R DR R B TR L T
W5,

2.4 BB FE LR KN R MO,
CYPIAT B K 2 NAT2 He PR 3445 55 B Ok i m] Ag
PR 2 AT JE 4 1F Logistic I 2041, K 6

3 %

H AT 50 5 MR S 8 A O 1R 350 4 A U g ik
AR, T AR IS CYP450 BEAT [T AHEE N-2&
T 5 2 % i L 3K P IS T %) 9 Mk DA R O 1R P A G R
SR B P AR R, A BUE WA S
B g 5 8% 1) AH OC i 38 % >, X Longuemaux %517
KB CYPIAL 5 £/ 1 A58 45 A7 JE ] (1) 5 (X
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oA B EM NG E M E N KNKE (OR= 2. 1,
95%CI=1.1~3.9); % CYP1A1 5875 I X & ¥ [

NAT2(slow) B 7R 0 & K £ (OR=2. 5,95 % Cl=
1.1~5.5),

£ 5 CYPIALNAT2 EREFMREHEEERS BB HEXME
Tab 5 Distribution of CYP1A1 and NAT2 genotypes in renal cancer according to smoking status

Smoking status Genotype Cases Controls %2 P OR 95%CI
— CYP1A1 W/W 40 70 - - -
— CYP1A1 W/M 39 29 7.457 8 0.006 3 2.353 4 1. 268 6-4.366 0
- CYP1A1 M/M 11 13 0.743 8 0.388 4 1. 480 8 0.606 9-3.613 0
+ CYP1A1l W/W 22 26 1.248 9 0.263 8 1. 480 8 0.744 2-2.946 2
+ CYP1A1 W/M 25 11 11.934 9 0.000 6 3.977 3 1.771 8-8.927 8
+ CYP1A1 M/M 6 4 2.148 4 0.142 7 2.6250 0.698 8-9. 860 4
— NAT2 rapid 20 40 - - - -
— NAT?2 Intermediate 49 44 5.481 9 0.019 2 2.227 3 1.135 6-4. 368 6
- NAT2 slow 21 28 1.033 0 0.309 5 1.500 0 0.687 7-3.271 9
+ NAT2 rapid 15 13 3.227 2 0.072 4 2.307 7 0.923 0-5.769 6
+ NAT2 Intermediate 25 16 7.459 0 0.006 3 3.1250 1.368 5-7.136 2
+ NAT2 slow 13 12 2.558 5 0.109 7 2.166 7 0. 837 4-5.606 0
*o6 BEREME EZRIELM Logistic B 5HH
Tab 6 Multivariate regression analysis for independent factors for risk of renal cancer
Group B P OR(95%CD
Sex 0.246 6 0.413 2 1. 280(0. 709-2. 310)
Age 0.008 1 0.359 3 1.008(0. 991-1. 026)
Smoking 0.768 8 0.014 7 2.157(1.163-4. 000)
Drinking —0.420 6 0.205 9 0. 657(0. 342-1. 260)
CYPIA1l W/W -
CYPIA1 W/M 1.394 1 0.000 2 4.032(1.933-8.407)
CYP1A1 M/M 0.568 1 0.153 1 1. 765(0. 810-3. 848)
NAT?2 rapid - - -
NAT2 Intermediate 0.976 5 0.004 6 2.655(1.351-5. 218)
NAT?2 slow 0.209 4 0.544 4 1.233(0.627-2.426)
CYP1A1 W/M % NAT2 Intermediate —1.104 2 0.032 6
Constant —1.8510 0.016 6

CYPLAT DX 9 i 057 2 B AL . Msp T 2 & 47
MR 3 AR AL X T6235C, i AR A4l & 1, A
Rt TR A R Al & T3 B A Msp T W50 8
P RIS R R CYPIAL (W/M) #7 #
A e B BE T, AR BB B b X, Pandey
SV IR A (W /MD S TR R AR 2 9 1) fE I T T
H(OR=2.4,95%CIl=1.2~4.7,P=0.011), [A it}
R 5 ) fe B — 2P T (OR = 4. 1,
95% CI=1.3~11.9,P=0.012) ; Mittal 25" fE 7
HI R A T, CYPTAT (W /M) 2 AR IR HH 4 B
[ {E H (P<<C0. 005), Shah ZEM [ Jili i | Gallegos-
Arreola 2N 20 vk T 40 A 1 g5 1 BI85 R I
A S DRI Y 0 RS s I kL 8B DR BRI g P A
CYP1A1 (W/MD)EL(M/M) i 7 5 3509 (1) fé B P T
H(OR 435 3. 7.8. )M, MRWAEEHZ A —

ESRE TR R N € S TR DN = 3 AN K
CYPIAT(M/M) ¥4 i & B ¥ (OR = 3. 142, 95% =
1. 481~6. 668, i 7E 7 7 A M 2 R HE
S R I BIE R R R R R AR R fE RS B2 L OR
S35 0.42.0.43,95% CI 4 0.27~0.69,0. 19~
0. 98, MbAb 2 W P JIFAEF R BURE D LM e e L LR
AR SRR R R Msp | Z8F K,
X LEAE 5T 45 S 0 H B, AT RE AN (R B RN B b
AT A S 40 28 AN [) BT 3,

NAT2 JEPH 5848 ] 5 i) NAT2 #3208 Fa e
PE A AGTE M AR BE BT IR TUIM 3 AN JE DN 2 1y 3 3K
WA BE ) R B AR5 R L NAT2 (inter-
mediate) 4% 47 # Sy B, 0 H A7 R GE A2 2
NAT2(slow) RE 58 0 & F s iE 1 f& B PR, ok Ak
5 38 B 7~ NAT2 (Intermediate/slow) f8 1 0 /&
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AR P A R R R

ZHNEBA 2T Bon i CYPIAT(W/M) &
NAT2 (intermediate) & K B4 (1) W JH AN 44 2 A5 5 96 5
YL AT R R B A AT e A S, K
g IR0 B R g BB 9T b JRAT AR P R X

BE 55 A A% I 7= A (R 00 n R 0F T AR BUR I R A
fle 9 1 F AT 50

AW FINAFAEVE Z AR Z AL, B 5, ) 5 i
FEARPRRMEAR SRR, — 288 = F RIGIE 1) B8 £
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FUs I FEAR NI T M AR E
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