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To determine the frequencies of the genotypes of estrogen metabolising enzyme (CYP17, CYP1A1, CYP1B1, and
COMT) and to identify the high-risk genotypes of these metabolic enzymes to breast cancer in Korean, the
author has analysed 115 breast cancer patients and corresponding age and sex matched heathy controls using
polymerase chain reaction-restiction fragment length polymorphism (PCR-RFLP). A2/A2 genotype in CYP17
polymorphism, m2/m2 genotype in CYP1A1 polymorphism, and Val/Val genotype in CYP1B1 had 0.95, 1.40
and 0.76 relive risks to breast cancer comparing with reference genotypes of each polymorphism, respectively.
Among the genotypes of COMT enzyme polymorphism, L/H and L/L genotypes had 0.97 and 1.54 relative risks
to breast cancer, respectively. According to the number of high risk genotype, the patients with one or two puta-
tive high risk genotypes had 0.95 and 1.94 relative risks to breast cancer, respectively. This study have demon-
strated the unique frequency of genotypes of estrogen metabolizing enzyme in Korean healthy women, which
will provide the basic data and insights to study the estrogen related conditions in Korean women including
breast and endometrial cancers. And it also indicates that the well-known high risk genotypes of estrogen
metabolizing enzymes are not significantly associated with the development of breast cancer in Korean women.
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frajate] Al gle) Q1Ezke] Wit Aol ofu] 2 oF
g4 ode. & 3=, B A = 59 Fokle] wqle
Hlg] 22 wlE=E Bo|il QJck(Parkin e al, 1985). ol
gk Apololl= 7] Q9le] FAFE Aoz odeiA glen,
olzg] gglez sk ol 3, 53] WA 2 &dA
estrogen®] =% AXE, estrogen WAF 4 X DNA
FEA 2] A, ofe] FF T ARk WolE 52 A
ofoll e & 7oz 7R} o]E F estrogen HAF B
20 e fAA R ARHH, 5o o 9 vy
el E4le] DNA®E Agsle] WolE d2717] ¢3iA o]
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5 Bavel ofs] BAEIE7] wiEel|, et EAYel] digt A
Nele] ZpAd=t WAd A7 e ALE AdBA i
(Hulka, 1991; Perera, 1987, 1997; Perera and Mooney,
1993). 229 o]F Hael ozt A=l WA AWl
e w8 ARSI dei o2, o F estrogeniAL
A A fapske] A wl=e) sfele] A ZRpAd
(individual genetic susceptibility)#}2] AHIAE gH3]2i=
A7t gs) AeE 3L Qlet. estrogen HiAtell Fefdh= &
4 FAARE =, phase 1 34, & estrogen AAdol] FHoid)=
FA=, cytochrome P450 family(CYPs)?] CYP 1Al, CYP
IB1, CYP 17¢] 9l2™, Phase 1T Al catechol-o-
methyltransferase(COMTY5-¢] 8 EAEE oEA gl
JelA = Wl estrogens phase 1 ThAlol 2]s] 24
st= 32 A 3HE estrogene DNASL ZA¥3sle] DNA
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adducts A8, o2 Ikl W2 phase I
tatel] ojs wiZAEel. olA DNAS &4 o Holx
estrogen?t ZAFE DNA adduct Ao o3 dAHR=
phase 13} phase T A} EA9 FAd o] W& DNA
adduct ol S8l s LA = A 2 o=
Az} M (Review; Dunning et al., 1999).

fraksre] WAl 9o estrogen WAF Eao] H¥A H
33 AA s HE W ATt o= JFelA
AP 3 glon, o] WAt BAES] A 2 3l
ofs frite) o] B FTe] BF E AF0e s
o) wmIw o] zlo] 58 AYsP] g A7t Hel Al
3)5 32 9]oH( Dunning ef al., 1999)

aEg B dFerie A el fst Rkl
estrogen AL} Y phase I % phase 11 tHARS] 3
Aol &4l CYPIAL, CYPIB1, CYP17 ¥ COMTel o
& §3 wlxe] E¥E PCR-RFLP WHE ol43le] ¥4
sk, 72t fAal F3el whe A HEEE SHTeEH
5 fRAke) G3Ade) gareloll A sk A e dBA
< skt skl

o]

e oy

chat Eche| M™

O Sk A A4 fuske s Ahs w2 115
o] RS AT Aoz syl

@ Az=F AA: e Gt HdelA 7 ARk
WSS 937 SeiM oAbk o] gl 954
ARl FAAL Wik BAME Algsiden, A4 2T
02 AFHE Folr] slel AT Aol whE FE

2 Azl slgiet. 42 Ay A dE2To 2 RY 24
bz P g AF sl AR ARSI T2 FYo
2Xe|e] DNA F52 WizardTMGenomic DNA purification
system(Promega, Madison, W1, U.S.A. il &J3l AJa8a}3ict.

2) estrogen A} E4 S3AAE 943 AR B4 2A
uH

FARY A EA S SRS AuRE-AlgRES A
Zo| T} 3AHPCR-RFLPP] o3 #3519l en, S
$13t PCR M2 913 primerd] Q71MD2 & 1o L2F
st

ZEq A 9S(PCR)E 1xPCR buffer(50 mM Kcl, 10 mM
Tris-cl(pH=8.0, 0.01% gelatin, 0.1% Triton x-100, 1.5 mM
Mgcl,), 200uM dNTPs, 1unit®] Tag DNA polymerase
(Takara, Tokyo, Japan)?] &E3telell Z42}] primer 20 pmol
2 02 ugd DNAE &35t & 20l £33 5H F

o4l

F T

DNA thermal cyclerZ ©]4-3}] PCR ¥H-5- AlZH.

@ CYP 179] MspAll w34l sk PCR v+ % 2
o #A:

CYP 179 MspAll A wid PCR &
Denaturationr® 95°Col|A] 13 2 annealing 55°Cel|A 1
27 QA ubgsigich. PCR AFEE SWE 2% agarose
gelell A7193% sk PCR -H-7-% &RIsl9et. PCR Hhg-o]
gkl F PCR AHE 15, 1x enzyme buffer, MspAll &
25 unit/ul) 0.5 piS- & 20 plell 2= Fol] 37°CellAM 1Y
7+ Hokslelel. BoFE 60-70°ColA 587 hdsle] A|gt
42 B8N I F 2% agarose gelllA 7] <33}
of ANk FAe] ot 1A F9l {7l wel CYP 179
Msp 1 THAS AAIgIT. AlgEEA 2] Aol PCR At
B9 947) =71 421bpel F W9 allele EFoll A&k
FA9] Q14 29y} glem 291, 130bp 2719 band’} b
elm] (A2/A2 type), &F N9 alleleqt Q12w 421, 291,
130bp7t YERPIEHAL/A2 type). T N2 allele 57} Al
a3} fhe] Q1A F9)7} ¢S W 420bpe] band o] 1}
ehdohAL/AL type)(Fig. 1).

@ CYPIA1Y] Msp I k3ol gk PCR g ¥ 2
I 54 '

CYPIAI®] Msp I Aol wid PCR "<
Denaturationr2 95°Co4] I+ 2 annealing 60°CellA] 1
27 dAA wkgslodel. PCR A2 S5ulE 2% agarose
gelll A7]93F s} PCR 75 &Iskdet. PCR k3]
&l & PCR AME- 15ul, 1x enzyme buffer, Msp 1 &
A5 unitpl) 05uks & 20 wel 2E Fo 37CeHA 1
o7} Roksloirt HoFF 60-70°Cel A 57k 74dsle] At
§42 B3ASAZF 2% agarose gelol|A Z17] 353}
Ak Fael 23t 1] F9] f-5<l mel CYP1A1S] Msp
1 534S AAsliet. AlgtEs A= Aol PCR AH9] ¢
7] Z71%= 340bpel® F N allele BT A3 &9
Q1A ey} g)om 140, 200bp =719 band’} vehdo]
(m2/m2 type), & 7N alleledt 91oH 340, 200, 140bp

Fig. 1. Genotyping of the CYP17 in Msp 1Al polymorphism. Lne
8, predominant homozygotes of Al; Lne 1, 5, 6, 7, heterozygotes
of A1/A2; Lane 2,3,4, rare homozygotes for A2 (M: molecular
marker).
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Fig. 2. Genotyping of the CYP1A] gene in Msp I polymorphism.
Lane 9, homozygotes with (+) restriction site of Msp I (m2/m2);
Lane 2, 3, 4, 5, 7, 11, heterozygote (m2/ml); Lane 1, 6, 8, 10,
homozygotes with (=) restriction site of Msp I (ml/ml) (M:
molecular marker).

7} Vebdetml/m2 type). F 7H9] allele 2F7F A|g &
40} <12 2207} ¢1-& W= 340bpe] band Te| viehdct
(ml/m] type)(Fig. 2).

® CYPIBI12| Eco 57 1 ©}3jAdo gt PCR ubS- 2
Azt A

CYPIB18} Eco 57 I+3Ae] wigk PCR ¥h&2
Denaturation 95°CellA] 18-, annealing 60°CollA 1%, 12
0 extension 72°CollA 132 35 cycle A gHF x|
2 72°ColA 10% Ak wkgEkich. PCR W #l F
PCR AME 15pl, 1x enzyme buffer, Eco 57 1 &E&(5
wnit/ul) 0.5 kS & 20 ulel] 2= F 37°CelAM 197 FoF
slgdet. FoFE 70°CoA 5E3E 7HEF 2% agarosee]] A7)
oFEsled AT ol 3 <A F-4] FFel whet
CYPIB19] Eco 57 1 ©}8AS ZAAslgnt. Alg &4 A
2] He) PCR AFEY 971 =7|&= 650bpel™, F 742
allele 257} AgE F40] <14 F47F 92w, 340bp,
310bp =719] band7} “ERF (Val/Val type), & 7HRE Sl
2 650, 340, 310bp2] band’} YlehoI(Val/Leu type),
T A9 allele ZF7F AZE B 1A F97t Al ol
= 650bprt HeldTh(Val/Val type)(Fig. 3).

@ COMT Hsp 92 1 ©}3JAdell igt PCR Hhs- 2 2
I 2A:

COMT Hsp 92 I Ao =g PCR wH&
Denaturation 95°Cell4] 18, annealing 60°ColAM 1%, 2]

< 130bp

Fig. 3. Genotyping of the CYPIB1 gene. Lane 4, 5, 6,
homozygotes with (+) restriction site of Eco 57 I(Leu/Leu); Lane 1,
2, heterozygotes of Eco 57 I polymorphism (Leu/Val); Lane 3,
hemozygotes with (—) restriction site of Eco 57 1 (Val/Val) (M:
molecular marker).

M 1.2 34 567

Fig. 4. Genotyping of the COMT gene. Lane 6, homozygotes with
(-) restriction site of Hsp II(H/H); Lane 1, 2, 3, 5, heterozygotes of
Eco 57 I polymorphism (L/H); Lane 4,7, hemozygotes with (+)
restriction site of Hsp II (L/L) (M: molecular marker).

3 extension 72°CollA] 18- 35 cycle A133t ¥ w2t
o2 720celM 108 94 4keslodeh. PCR uRE- #EelF
PCR AFE 15ul, 1x enzyme buffer, COMT Hsp 92 10
FAG it/ pl) 05w & 20 piell FEF 37°CHA 19
Zb Roksigdeh FFFE 70°CelM 583 AAF 2%
agaroseel] A7) <353t} AlF Hobol] 2J3E oY F4 fF
o w} COMT Hsp 92 I B34S AA3. A &
4 A2] Aol PCR AHES] 97] &7)% 114bpeld, F 71
9] allele 57} AIgE T4} Q1A F-97F glem, 92bp
band7} YR (L/L type), & 7HRE 9l 114, 92 bp2]
band7} FER (H/L type), F 702 allele 571 Ag &
49 <A 271 & dellx 92 bprt vebdohHH
type)(Fig. 4).

EAIx2|

Z47} estrogen HIAF EAEL] wiEiAdel o3t 38 X
ool Hat 7t B Al AT zho]9] H7HE 8 chi-
square tests ARE31TE. Odds' ratior} 2F 44k 73 2
Z+ AR #8 7he] EFl uhE A AEE 53S9
3 AHeE4 25 A A2l: computer softwared)
SPSS program(SPSS Inc, Chicago, IL, US.A)E °]-4-3}
et

2 H

ZAMRI0A Estrogen LA E4AE9| CIEMe /Y BX

952] A} gHEQle|A] estrogen THAF &S F CYP17
o] MsplA 1 B4 #3 BE& AUAL Al/A2, A2/A2
S-3o] 247t 242%, 52.6% 18I 23.2%92L™, CYP
1a12] Msp 1 Al 28iME ml/ml, ml/m2, m2/m2
838J0) 2+t 484%, 40%, 12T 11.6%%F CYPIB19]
Eco 57 oF&iAdell w3t F3-2Leu /Leu, Val/Leu, Val/Val
3lo] Z+zt 779%, 20% 1E|T 2.1%%3°m, COMTS
Hsp 92 11 ©¥Adell ¢]siA= H/H, HL, LL §3°] 27
53.7%, 41.0%, 18] T 5.3%3H(Table 2).
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Table 1. Primer sequences used for PCR of CYP1A1, CYPIB1, COMT, and CYP17 genotyping

Annealing Temp. PCR products

Gene Sequences ©C) (bp)
CYP17 55 421
Sense 5-CCATTCGCACTCTGGAGTCAT-3'
Anti-sense 5'-GACAGGAGGCTCTTGGGGTA-3'
CYP1A1 60 340
Sense 5'-CAGTGAAGAGGTGTAGCCGACT-3'
Anti-sense 5-TAGGAGTCTTGTCTCATGCC-3'
CYP1B1 60 650
Sense S-TCACTTGCTTTTCTCTCTCC-3'
Anti-sense S-AATTTCAGCTTGCCTCTTG-3'
COMT 60 169
Sense 5-ACTGTGGCTACTCAGCTGTG-3'
Anti-sense 5-“CCTTTTTCCAGGTCTGACAA-3'
PCR : Polymerase Chain Reaction, Temp. : Temperature
Table 2. Estrogen metabolizing enzymes polymorphism in healthy control and breast cancer patients
Genotype of estrogen No. of cases No. of controls OR
Metabolizing genes (%) (%) (95%Cl)
CYP17 Polymorphism
Al/Al 31(24.8) 23(24.2) 1.00
Al/A2 64(51.2) 50(52.6) 0.95(0.49-1.83)
A2/A2 30(24) 22(23.2) 1.01(0.47-2.19)
CYP1A1 Polymorphism
ml/ml 54(43.2) 46(48.4) 1.00
ml/mi 53(42.4) 38(40) 1.19(0.67-2.11)
m2/m2 . 18(14.4) 11(11.6) 1.40(0.60-3.25)
CYP1B1 Polymorphism
Lew/leu 97(77.6) 74(77.9) 1.00
Leu/Val 26(20.8) 19(20) 1.04(0.54-2.03)
Val/Val 2(1.6) 2(2.1) 0.76(0.10-5.54)
COMT Polymorphism
H/H 66(52.8) 51(53.7) 1.00
H/L 49(39.2) 39(41.0) 0.97(0.56-1.69)
L/L 10(8) 5(5.3) 1.54(0.49-4.80)

CI : Confidence Interval, OR : Odds' Ratio

et BXI0IM Estrogen CHAL E489| ClEMe| &
=X ¥ XXt R0 02 Aoy T

11589 4 sAelM CYP 179] MsplA 1 ©HEA]
3 BEE Al/AL AUA2 2 A2/A2 3] Z=
42.8%, 512% 2 240%2]om, AAkele] ¥l wlwsls]
S o AVAL A ZF f3e] A SRR AUA2
A2/A2 F3ol 27 095 2 1.01 & A P=E
iair:}. CYP1A19] Msp T A4 3 £¥E= ml/ml,
ml/m2 @ m2/m2 §3°] 77 432%, 424% 2 144%
Rew, Aele] Fxel v 2ElS W mi/miell 3t Z+
39 AAE ¥EE miUm2 ¥ m2m2 §3e] Zbzt
1.19 % 140 =8 ANA HIAEE Bl o) 95% 4l

7k 22t 0.67-1,83 & 0.60-3.25 2 29 giglv}.

0.2'.'

Em\

12]3 CYPIB1Y Eco 57 H8Adell wigt 834 #-31
I 5t Aol A Lew/lLeu, LewVal, Val/Val $+30)
27t 77.6%, 208% 216%™ LeuwLeu 3ol tist
Lew/Val, Val/Val f352 Z+2 1.04 2 0.76%) *kﬂzq 9
FEZ Bydrt. COMTS Hsp 92 18] 984 #3 Bxs
HH, HL, L/Le] 27t 52.8%, 392% 2 8%l HH
fregel g A A¥=s /H 9 Lie] 247 097 ¢
1.549) A A P EESE ¥edo}. 2=t 95% 413 F-7lel|A]
HH f3ell Ak LIL 332 A3 H38=E 049-4.802
2 99 slsivh(Table 2).

I9IE FNX fE€e Jliol WE A T Wt
7} estrogen THAF EAC] T HAA 539 A4 at
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Table 3. Relative risks to breast cancer according to number of high-risk genotypes of estrogen-metabolizing genes

No. of high-risk genotyps No. of cas (%) No. of control OR (95% C1)
No putative high-risk genotypes 76(60.8) 59(62.1)
One putative high-risk genotypes 39(31.2) 32337 1.00
Two putative high-risk genotypes 9(7.2) 4(4.2) 0.95(0.53-1.69)
Three putative high-risk genotypes 1(0.8) (V)] 1.94(0.58-6.50)
All four putative high-risk genotypes 00 [(®)

CI : Confidence Interval, OR : Odds' Ratio

E A AYEE F7) s & 3 oA Hiulel 7ho)
298 AR 3] sl Al ds vl == ViE
731 9l Aol 7 095 9 1.94u)2) AlA SYEE
Baou 709 IEE 22 e AR 95% 41
TF7re] 0.58-6.502F FAISHA 2Joe et

o #

Aol RS HFEL] o2 o = 2R E F

25 dsielxkel ol 23t Wkalzlell Hi3t 2 7))
8 A} Atolo] Abmago] o8 WA gt (Hulka,
1991; Perera and Mooney, 1993). o] 2222 9|4-o] Wi}
EAFE, d71ed, A Tl At =E325Y A
o] Higk ZHpAde] ztelzt Sl Aoz AztEe] §ie. o]
3 7i/NQ1e] 73Ad Zpol: Xenobiotics THAF EAe] A
%, DNA 8418 A%, Ukl Fod3h= FF 42t
2 FeF 9A FAA] Helg 5 zlelolA] viEHd &
o 238 F29} s el dist Ao uhiew
Xenobiotics®] HAFEA~(phase 1 X el =3k A 918
EF AAA o] 2HE A2 ARXE & oAl olgstE e
AT7}F o8 FEFSelM ABHI Qokldle 1991; Perera,
1987, 1997; Schulte and Perera, 1993; Raunio et al,
1995).

Estrogen> ko] A2} 71 sk Wk 842 o
X222 Estrogen WA} EAx0] S =e whel 34 Al Eu)

) estrogen & Axrt AR & I 731
H}EF e A L el Qo] 8

g Li, CYP 17 4% Steroid £22 A& T3}
= F ZA ZA(rate limiting enzyme)el™, CYP1Al1 3}
CYPIBI= estrogen= hydroxylationol|2]al| &A13}l =F&d},
o] HA o} HeJsl= BAEM, 77} 2, 4-hydroxy estrogen
AL Zajsicl, A3 estrogens FE COMTEA)
ofsl] v o] BAE B4 AT AFe] ol
t FAH w¥Ade] o dA 9len, o|d
estrogen WA} B4 AL FIAL Q1] W} xle)7}
e A2 Ad2IX| L I} (Dunning et al., 1999)

CYP17 H3 A= steroid 17 o-hydroxylase] A xs}
A7} 9= cytochromeP450 family?] 3 84702 2
ol 2] ] gl FHEH.oH, MSPIA 1
Agtase] gt o FAHA 3, Al(wild type),
A2(variant type) &°] &&A Q) (Feigelson et al,
1998; Zuber et al, 1986). A27} AlRY} CYP17 EAe]
o] FrlEe] BRI ¥oER, AVAIRHC 8
A2/A28] AR o] kY] AR HE =TT SR
Aoz A=, & d7elMe AYA2 AP 1.019)
A HEEE Bolen, o3t A A%l fA%el
10-159] AdA AJEE Hel: ZAe} A3
(Feigelson et al., 1997; Haiman et al, 1999; Huang et al,
1999). ¥ <7<k 7189 o8 I 2AAE S o,
QEol Aol CYPIT B4 oAl ety st

HAolie 2 2ol vla oo] QU Belahx] Qe AL
= A7,

CYP1A1 A= aryl hydrocarbon hydroxylase®] &4
X9} BA|7} = cytochrome P450 family®] 3 472
2, PAHe 9|3t IA = Aol o3l 34 o] slsol £
=9 HGonzalez, 1989; Nebert and Gielen, 1972;
Thomas et al., 1972). WIF T FRITAIM AF2E
o Zbo|7} Qlee] XA HI itk fHstelA CYPIAL
MSP I g8 =) AMeld 44 Aol gt 9771 B
Ha gl o]&2] ¥are] sy 1Fol FAIgle]l m2/m2
fr3de]l ml/mlel wfsl] 1.0-1.59 A AP=E 2ot
(Bailey et al, 1998a; Huang et al, 1999). °]&2] B3
s} vz, & ATIME g=lellA CYPIALY] H3iA
o &gt FAA ZFpAd-2 st 3Rl mlml 3ol
A3} m2/m27} oF 1409 A PSS Hele Ho=
et}

CYPIBI #AAE CYPIAL #AAks}t vwldslx =2
hydroxylatione] Fe8l= 42 4-hydroxy estradiol®] 3
A& EFvslch(Hayes ef al, 1996; Shimada er al, 1996).
B 4o ule)} Ze], gl met 339 vl RBxv)
u-- Aeldict 3TN FHEI} AU w2 34
Leu/Leu 532 F3<lollA 13.0%e1™, WA 30%, &
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Qe 5%2] W= FEE Rl ch(Bailey er al,
1998b; Zheng et al 2000). ¥ 72| Aol oJshd, A
A DA LewLeu 3 BEE 202 o]$- e W=
£ Ho|X glet. o] F7H] Aol Rt Me Lew
Leu 3¢l 34 A9 QE71e] Aol2 vehbed,
FTHANME Lewleu 8ol oF 23w (95% AF T3
12372 ZAA 2o} Qs w2 AdH Ad=E 2
o] ol whHell, vhE AFelM= 07-1.49 A 98
=2 2 A7 59l AdA 3=t vk vh(Bailey
et al., 1998b; Zheng et al., 2000).

COMT WAl &4 A estrogens H|EAHCZE djAA]
7= 8 B42H codonl85] GO ASE 9] X|3lof wlet
249 =7} zlol7b WekH, L F3)Bertocci et al,
1991; Lachman et al, 1996; Zhu et al, 1993). ¥ gl2]
o 28%7F BV W2 LIL 322 e glem,
A7) Asist 37 el Azl sk S
A e 3:5%) WEE Mol glovk, Ak PE:
ZFANE o a2 B3 3 glom, wel Y FolA]
t 08-1.0 22 vehiet £ d7lM <0 LLFH ol
159 A<l AEEE B, S50 98 A F
7] AdA AP=EE YelS ok (Huang et al, 1999,
Millikan et al., 1998).

H o YR HE] T2H estrogenS phase T HAES
(CYPs)2} phase T PHALEA(COMT)] Aol 28] 1A
WellM BA=r} AR o] X2 o]2igt F HAlAd
Teehe o8 B0 H3Ad o3t 3& 2¢E 9

o5 -

z 7
S04 7 AL B8 S Aols, St ool 3lo]
A 9 e ARG AT S ode 20T AR

£ AEE £ 9L o2 Y4"Eci(Mooney and Perera,
1996; Perera, 1997). % 32 398 XA #3¢] ztx
o= Aol whel sk o] Al A HEAE AT,
estrogen AL EAEo] gH=¢le] et st Ao m]X]
+ S AR 2l ot 9y fAA 1S
VhE 2 Ak oF 2o AA =S rHod §
AT Qo= st £ A7 FHeo] o}, W, 5
738 &%, Av A=, BMI AR wiel M E3te
estrogen THAREA 33} el detate] FAE 2ARHA|
E3153 A5, estrogen THAF BA0] Zbzke] 1E #3el of
3, = 3 2 o8t B 2Tl estrogen HALE
Axe} gkl el et kAT oY sle d3A el ¢l
AR A=Y

E dolM e A =99 estrogen HAF A FA
2; 32 BEE ZARBKIC £ 40llA B AN, AN
QA gl TR 1F7H estrogen HHAREAS] fAlA}
3¢ 225 Qokslgt) 3u] gl AL estrogen A
A(CYP17) = #A3HCYPIAL, CYPIBIYl 293 &
3Jo] AAel EEX, CYPI7Y A2VA F39) B3 =
2 JRolo|ME 27} 28%, 21932, 391 2 HglefA]

13%, 15%3.2, & A7eA g=5lelMEs 23%]H,
g CYPIAl m2/m2 & 8¢l 9 Salolla] oF 1291}
olo} wiele 13902, wiol Wl ZclojAe] fulgte)
o R M E7} 2 Al vlE] 2318 Tkl 29

p

i odev 1Bl

H

Table 4. Ethinic Difference in Genotype Frequencies of the Estrogen Metaboling Enzymes

Enzyme Genotype (%) Reference

CYP17 Polymorphism A/A; A/A; AyA,
Caucasian 22 50 28 Haiman et al (1999)
African-American 39 48 13 Feigelson et al (1997)
Chinese 22 50 28 Huang er al (1999)
Korean 24 53 23 This study

CYP1A1 Polymorphism m,;/m; m;/m, my/m;
Caucasian 84 13 3 Bailey et al (1998 a)
African-American 56 39 5 Bailey et al (1998 a)
Chinese 34 53 13 Huang et al (1999)
Korean 49 40 11 This study

CYP1B1 Polymorphism Val/Val Val/Leu Leuw/Leu
Caucasian 12 58 30 Zheng et al (1999)
African-American 44 51 5 Bailey et al (1998 b)
Chinese 22 63 15 Bailey er al (1998 b)
Korean 78 20 2 This study

C%MT polymorphism Millikan et al (1998)

aucasian 22 50 28 -
African-American 27 47 26 Millikan et al (1998)
Chinese 53 44 3 Huang er al (1999)
This study

Korean 54 41 5
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A COMTe dat 298 $3(LLPIME Rl = &
A=, e P Il 28% 2 13%2] b &=l
# F=LeAM A2 3% D 5%t olE3 AFzkAM
estrogen A} 8 AAEO WIE By = wjgl 1 o]
Aol freke] w2 A et ¥ ’ﬂ‘"*’ﬂ BRI
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