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Association of the CYP1B1 Gene Polymorphism with the Risk of
Advanced Endometriosis in Korean Women
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Objective: To investigate whether polymorphisms of gene encoding CYP1B1 is associated with the risk of endometriosis
in Korean women.

Methods: We investigated 199 patients with histopathologically confirmed endometriosis rAFS stage 1ll/IV and 183
control group women who were surgically proven to have no endometriosis. The genetic distribution of four different
CYP1B1 polymorphisms at G'"*-T, G*4C, T*%-C, and A**.G were analyzed by polymerase chain reaction (PCR) and
restriction fragment length polymorphism of PCR products.

Results: We found no overall association between each individual CYP1B1 genotype and the risk of endometriosis.
The odds ratio of genotype GG/GC+GG/TC+TT/AA compared to GG/CC/ICC/AA (reference) was calculated as 2.06
with a 95% confidence interval of 1.003~4.216.

Conclusions: This results suggest that CYP1B1 genetic polymorphism may be associated with development of
endomelriosis in Korean women.
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AN2UHASI CYPIBT |AX CIEA
AR o)A AgHeF
, TEZALHE B =R
‘9‘111’ j‘—::‘AX-] X‘]/\]Z’}O
FRAE F3A A3tz
o} 45

3 Rier %] dioxin®l
Rhesus monkey©ll ~] dioxin®] E%F +
AguetEe] WA Aert o AEE Bugk o
oje] A7Ee] 2t Aol dioxin?t #7
7F gl Bl

NAEZ] S (estradiol)Z o 2~EF (estrone)
A} 24 F CYP1A1# CYPIBIS B3t C2 &
£ C4oll A hydroxylation®|©] catechol estrogens 3
Azl CYPIAIL F&2 29149 hydroxylation
F151, CYPIBIS T2 C4%A estradiol (E,)
9} estrone () 4-hydroxyEy/E, 0.2 E3§lch o]
3 CYPIB12 Apgolvt F1 53 o] o 2EZ7
T 7)ol Bo] EAjge}?

CYPIB1 f3xbz 281 GAA|] whetol] 9ix]sta
Ao 2p21-22) 3702 exon E 2719 intron2 2
FA5o] Atk #A CcYPIBl SR BEAS
Intron1-13C—T, codon 48C—G, codon 119G—T, codon
432G—C, codon 453A—G 57 nucleotide 1719911 4]
T—Ce A&o] dojupA|qt opmjizite] Wske= gle
449T—C silent mutation 5, 67]¢] F-4=} t}aiA]o]
B TS0} Qo) 2

o]2i3 CYPIB19] #3xF 33} HHAS,
o, e, AFSUHEY F3e] @Al dsiMe
AT7F APH[U T oy 7hH B
o oa] ulA ZEZA ALE wisfst
CYPIBI &4V} @43t 2 4 e, ol8% &4
E49] o2& polycyclic aromatic hydrocarbons (PAH)
9} benzoypyrene 5°] oW, o] Ay T4
A A 14 542 cytochrome p450S E/33HAIZ1
ok £3] dioxin
(promotor)E &4l A1A €738 IFE Al 2
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P450 & 1Al, 1A2, 1B19] =& Folx, IvF 2
el ojaA] Azt $48 FEgdes
A AsUEEE

(o] ul—zﬂ- o) 1;]_ 19
Azt

EABAS

zAoH o 2EE
¢%qu7} g Roin]
Ao] rEZ

494 Age A

24
B

g H R &
]_

TR

=
O 2
_T_

b

=1
w
]

_4

)

=4
o
A=
2] 1

T

J
=

6’

il

o
YP1Al, CYPIAZJ BAE ¥

e

=2 CYPIAL 1A2, 1B12} ATH

-86 -

S
&

S0l

9

o

e

B Qo o}A7kA] CYPIBIY #312} ohy
A3 ApguiEkge] Aol Al dig AT B
= 9= 2 A& o]c}

CYPIB12 Azueh3e] wA #
2719 thAl E dioxin®] A} 259}
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1996'd 92HE 2003 12€ 7HA| o] dpoizeyEt
W EEHEY AFAAE TS 17~55419) g1l
44 F & T3 HyxATHow gl
%S 813k #xlo| A4 Revised American Fertlhty
Society” &7 wal mrl< 7] < 19942 o
Jo 2 Bk tRTe Ui BF 5o Y A#
o8 &g NPT #Ax F Aol e

.

gelgh o4 1838 S o= Stk B A+
AAAE AL (Institutional Review Board)oll A]
o) & wigtom 7tzhol Fxtel tia AH T E
Sirt.
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AFHAAFES] genomic DNAY &-5-142 EDTA

LA8 AMgsle] HAAZTEH HETE AL 20T
WEao| Bsthrl 200 pie] EHA A QIA
amp Blood kit (QIAGEN Inc., USAYE AH&3le] &
31912 o] DNAE 260 nm9} 280 nmol A F3=
H]g0] 1.7~1.9% 5313t Fa AR
-2 (polymerase chain reaction, PCR)S ©]-§-3f] &4
spom ARES a4 E allele, AT AL olT%t

2% %

2T} (Table 1).
1) CYP1B1 G'"°-T REXE =M
0.1 pg genomic DNAE 712t} 10 nmol/ml primers,

5 mmol/L dNTP, 0.5 Units Taq polymerase (Promega,
Madison, WI), 200 mmol/L Tris-HCl (pH 8.3), 500
mmol/L KC1#} 30 mmol/L MgCLE 20 wl¢} PCR &
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Table 1. Summary of Genotyping Methods of CYP1B1 polymorphisms

. . Restriction
Polymorphisms PCR primers Enzyme Alleles fragments (bp)
1o 5-TAAACC CGC TGT CCATCC A-3' (F) Al(G) 314,62

G-T NgoMIV

5-GAG TAG TGG CCG AAA GCC AT-3' (R) Ser(T) 376
G 5'-CAC TGC CAA CAC CTC TGT CT-3' (F) el Leu(C) 187,107

e cu
5'-GCA GGC TCATTT GGG TTG-3' (R) Val(G) 294
5 5'-CAC TGC CAACAC CTC TGT CT-3' (F) 149,109,36

T™-C Fokl

5'-GCA GGC TCATTT GGG TTG-3' (R) 258,36

5 5'-CAC TGC CAA CAC CTC TGT CT-3' (F) Ser(G) 147

A™-G Mwol

5'-GCA GGC TCATTT GGG TTG-3' (R) Asn(A) 294

M12345678 3810111213

<376 bp
«314bp

Figure 1. Electrophoresis of the digested PCR pro-
ducts showing CYP1B1 G"°-T polymorphisms. Homo-
zygous for CYPIB1 NgoMIV polymorphisms (lanes
6-13, GG), heterozygous for the polymorphism (lanes
2-5, GT), and without the polymorphism (lane 1, TT).
M=100 bp DNA marker (62 bp not seen in this picture).

el H7ksto] 95 CollA 283 MAAIRL F, 95C
ol 4 30237} denaturation, 60°Co 4] 3027t annealing,
72Coll A 12027t extension 3= RS 353] HHE
3 & 72ColA 727} elongation dFSiTt. AdhE A
dHZo] T8A (restriction fragment length polyme-
rase, RFLP)A] &4 Z}2ZF 10 U/l AR8-8131 , Wil
U] =ML 50 mM KCH;CO,, 20 mM Tris-acetate,
10 mM C,H:O:Mg - 4H;0, 1 mM DTTI (pH 7.9 A}
B3t 37TAA 1A visleit AdEaE A
2]gk PCR 4AHE-2 ethidium bromide”} 3 2%
agarose geloll X H7|9E3te] UVatel| &433ith
FHAE L 314, 62 bp2] band7t EAY HSE
homozygous wild type 28 (G/G)ol2} 8laL 376
bp PCR 4HE-¢] NgoMIVol ol3te] Hel#] ¢k 7
& homozygous variant type T2 (TR 3
%om, 314, 62, 376 bp2] band’} BF EAE A

heterozygous variant type 3218 (G/T)ol=t sF4ith
(Figure 1).

2) CYP1B1 G*™*-C REXE 24

0.1 pg genomic DNAE 7}2}¢| 10 nmol/L primers,
5 mmol/L dNTP, 0.5 Units Taq polymerase (Promega,
Madison, WI), 200 mmol/L Tris-HCl (pH 8.3), 500
mmol/L KCI3} 30 mmolL MgCLZ 20 pl2] PCR &
ool Hrkated 95CollA 283 HAGAIZ F 95T
oA 3027} denaturation, 60°ColA] 3037} annealing,
72°ClA] 12037} extension 3t FAE 353 vkE
5 & 72Col| A 7%#3L elongation 3191t} RFLPE
Aste] EaE 47 5 Ul AREaHS T, wlekA] ¢
%912 50 mM NaCl, 10 mM Tris-HCI, 10 mM MgCl,,
1 mM DTTI (pH 7.9), S-adenosylmethionine-2 AH&-3}
o] 37ColA 12213 sl Adate Aefd
PCR &2 ethidium bromide”} X3 2% agarose
gelol Al 7] 9E 3k Uvatel 24 3k3ich f3=k
%2 294 bp PCR AHEC] Acul 9J3le] ZejA] g2
73$-& homozygous wild type F3AE (G/IGLZE
Bka1, 187, 107 bp2] band7} EAY Z$E homozy-
gous variant type A& (C/C)ol2} dfal 294, 187,
107 bp2 band’} EF EAE % heterozygous
variant type A4 (G/C)2.2 3+t (Figure 2).

3) CYP1B1 T*°-C |TRIE 24

CYPIBI T*-C9} frdxt& e PCR #E2 919
CYP1B1 G**-C} EL&3ith RFLPE 93t a4
= 78z 10 Ul AHE38kd o, vl kAl 59 50
mM KCH;CO,, 20 mM Tris-acetate, 10 mM C,HsO:Mg
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M1234567 8 910111213

& 294 bp

« 187 bp

<107 bp

Figure 2. Electrophorems of the digested PCR pro-
ducts showing CYP1B1 G*2-C polymorphisms. Homo-
zygous for CYP1B!1 Acul polymorphisms (lane 1, GG),
heterozygous for the polymorphism (lanes 2-3, GC), and
without the polymorphism (lanes 4-13, CC). M=100 bp
DNA marker.

M1234567891011213
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« 258 bp
. < 149 bp

<109 bp

Figure 3. Electrophoresis of the digested PCR pro-
ducts showing CYP1BI T*-C polymorphisms. Homo-
zygous for CYP1BI1 Fokl polymorphisms (lane 13, TT),
heterozygous for the polymorphism (lanes 11-12, CT),
and without the polymorphism (lanes 1-10, CC). M=
100 bp DNA marker (36 bp not seen in this picture).

-4H,0, 1 mM DTTI (pH 7.9)2 ARg&8lod 37°ColA
12417 ofgslode). Aldta4a® A2jE PCR AME-E
ethidium bromide”} ¥ &8 2% agarose gelof| A 7]
BE3k] uvalel #A8dtt HAAE S 294 bpe]
PCR *H2 3 149, 109, 36 bp2] band”} EA8H= )
= 74-$%& homozygous wild type R-HAE (T/T)ol
2} 331, 258, 36 bpQ] band’} EAE
zygous variant type -2} (C/C)elg}t e,
258, 149, 109, 36 bpe] band’} T EAE Ay
heterozygous variant type %@ﬂ?ﬂ (TIO) 2.8 HA
SISt} (Figure 3).

4) CYP1B1 A™*~G |S8x1E 24

CYPIBI A*™-G9] #3482 PCR #H2 99
CYPIB! G*.C9} 593l%ith. RFLPE st &
22 47 5 Upd AHE8E L, slkr] 98 100
mM NaCl, 50 mM Tris-HCI, 10 mM MgCl,, 1 mM
DTTI (pH 7.9y& AH&-3te] 60°Coll A 4413F w3t

79 homo-

- 88 -

M1 234567 8910111213
"'Muuuwuuuuhuuw

« 147 bp

Figure 4. Electrophore51s of the digested PCR pro-
ducts showing CYP1B1 A**-G polymorphisms. Homo-
zygous for CYPIB1 Mwol polymorphisms (lane 1-12,
AA), heterozygous for the polymorphism (lanes 13, AG).
M=100 bp DNA marker.

Atk ATEAZ M2 PCR AHE-S ethidium bro-
mide”} EZ3HA 2% agarose gelollA A 7|53} o]
uvste] #4310t} 1482 294 bpe] PCR 4k
Eo] Mwol §_/t°ﬂ o A g 4
zygous wild type A (A/A)ol2} 3FL 294, 147
bp9] band’} EF &
type 22 (A/Gyelg}t Bl 147 bpe] band3t &
A8H= 795 homozygous variant type -7 A
(G/G)2.2. AAFIT} (Figure 4).
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s}7] %] (SPSS Inc., Chicago, IL)Z AR&3te] 2 testo}
logistic regression analysis®] WS A3, p
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Table 2. The distribution of CYP1BI G'"-T genotypes and alleles in patients with endometriosis and controls

Group
CYPIRI G'-T Controls (n=183) Endometriosis (n=199) OR (95% CI) p-value
GG 114 (62.3%) 132 (66.3%) 1
GT 62 (33.9%) 61 (30.7%) 0.850 (0.551~1.311) 0.461
TT 7( 3.8%) 6( 3.0%) 0.74 (0.242~2.266) 0.598
GT+TT 69 (37.7%) 67 (33.7%) 0.839 (0.551~1.275) 0.411
G allele 290 (79.2%) 325 (81.7%) 1
T allele 76 (20.8%) 73 (18.3%) 0.857 (0.599~1.226) 0.713

*Odds ratio of GG genotype/G allele were considered as reference

Table 3. The distribution of CYPIBI G**-C genotypes and alleles in patients with endometriosis and controls

Group
CYPIBI G*-C Controls (n=183) Endometriosis (n=199) OR (95% CI) p-value
cC 155 (84.7%) 158 (79.4%) 1
GC 26 (14.2%) 40 (20.1%) 1.509 (0.878~2.593) 0.136
GG 2( 1.1%) 1( 0.5%) 0.491 (0.044~5.465) 0.562
GC+GG 28 (15.3%) 41 (20.6%) 1.436 (0.846~2.430) 0.177
C allele 336 (91.8%) 356(89.4%) 1
G allele 30 ( 8.2%) 42 (10.6%) 1.321 (0.808~2.160) 0.264

*Qdds ratio of CC genotype/C allele were considered as reference

(G/T)$F homozygous variant type allele (T/T)<
Weks koA 33.7%,
2 AguleEdt iz Alele
Atk G allele¥ T allele?t] AFsWierEe] fEe

Al T 2ol 7} HATH (Table 2).

b=3t CYP1B1 G™2-C Cra

AR izl A 37.7%
93t ol ¢l

A

zygous varient type allele (C/C)=
NM= 80.9%, B dEToAME 852%E F T

4 e

[

o= CYPIBT T*°-C i

A

AT A CYPIB1 T*-C codon 4492] homo-
AU A

2. ABLH
A7

£ Aol A CYPIBI G*2-C2] homozygous variant
type allele (C/C)E A3 eHE BARFl A= 79.4%,
B HETAME 847%E F T EFA 7P
S8 FHAE o™, heterozygous variant type allele
(G/C)2F homozygous wild type allele (G/G)S A
23 ShRpol A 20.6%, A OlZTNA 153%E
At iz Alolel o3t zpel=
C allele™} G allele7te] AFdUEtEe] Y A
o gk 2bo]7t AATH (Table 3).

AATE

-89-

EFolA 7 £ F- 1A 0™, heterozygous var-
iant type allele (C/T)9} homozygous wild type allele
TMye AFSHE FakrolA 19.7%, B4 iz
MM 148%Z AT HHTIH 2T Atolo] Fofg
Zrol QIATE C allele} T allele?te] A2 a5
AP A FoI3 2pol7h GlRATH (Table 4).

4. XA2UUE3D CYPIB1 A% -G Y

o1

g A

B Aol A CYPIBI A*-G2] homozygous wild
type allele (A/A)T R3S ZRlatol A= 98.0%,
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Table 4. The distribution of CYPIBI T**-C genotypes and alleles in patients with endometriosis and controls

Group

CYPIBIT*-C Controls (n=183) Endometriosis (n=199) OR (95% CI) p-value
cC 156 (85.2%) 161 (80.9%) 1
TC 25 (13.7%) 37 (18.6%) 1.434 (0.823~2.493) 0.201
TT 2( 11%) 1( 0.5%) 0.484 (0.043~5.397) 0.556
TC +TT 27 (14.8%) 38 (19.7%) 1.364 (0.795~2.341) 0.258
Callele 337 (92.1%) 359 (90.2%) 1
T allele 29 ( 7.9%) 39 ( 9.8%) 1.262 (1.763~2.088) 0.362

*Qdds ratio of CC genotype/C allele were considered as reference

Table 5. The distribution of CYPIBI A**-G genotypes and alleles in patients with endometriosis and controls

Group
CYPIBI A®-G Controls (n=183) Endometriosis (n=199) OR (95% CI) p-value
AA 180 (98.4%) 195 (98.0%) 1
AG 3( 1.6%) 4( 2.0%) 1.231 (0.272~5.575) 0.787
GG 0( 0.0%) 0( 0.0%)
Aallele 363 (99.2%) 394 (89.4%) 1
G allele 3( 0.8%) 4( 1.0%) 1.228 (0.273~5.526) 0.788
*Qdds ratio of AA genotype/A allele were considered as reference
A ETANE 9BA%ZE F o EFA 7 Ws BTs e ZE gro] 3018k AL H|
&3t §22go|H, heterozygous variant type allele o oA ALAIZ] F 180, AFgWEE AT
o

(A/GYE A2 akE 2xbol A 2.0%, AAF 2T
oM 16%Z AZHGZH 2T Aboldl] FoI@
Aol YAk E3 AFURZ BATAAE ho-
mozygous variant type allele (G/G)= TAYL F §1%
th A allele? G alleleZte] AFgEH5e] AEE o

Al §re18 Aol7} QST (Table 5)

5.CYP1B1 G'"°—T, G*-C, T*°—C, A®-G2
281 XpILjets 2 At

[e]

—

A7l CYPIB19] Z79] codon®] Y&
v FAR 2% F U F £ ATl Y
&, AFNEE AN BaE f4% 28
% 127}A1 3k

o]#H 23+ F GG/CCICCAAE tﬂz—‘&oﬂH
54.4%, A-gEt FrolA 505%E F o 25
oA 7H E3F fa 2ol EHZ?‘A Al
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1965& Ao 2 GG/CC/ICC/AA FRARE 7|50
2 3t AU YA HEEE Hudte B
2ttt ol GG/GCHGG/TCHTT/AAS A S 2t
£ Qe Tl 7.2%, WS kel A
13.8%2 AFUeEs} gz Alolel]l YEE7} 2.06
(95% CIL: 1.003~4.216, p=0.049)2.2 EAH o=
A S7HEY g & F AUAATH (Table 6).
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(=3

AFUEREL AERA F2E o&A AFO
24, YA AHRol= A AelzlEo] A}
ZUslze) WAl BFng, 2 RoE 2R
o 9, A, s Bl zt @rAlel Bl
= 8217} AFUE=e] wrie] dxto] 98 AR
o7 ZAETL? ZyAHE

_‘QEE

E5-E] pregnenolone, an-



Table 6. The distribution of the combination of CYP1BI G-

individual genotypes

T, G*-C, G**-C, A*™.G genotypes and odds ratio of

CYP1B1 genotypes Group
GT G T APG fn"jl“g‘:)l)s En‘ggfle&ifSiS OR(95%CI)  p-value
GG cc CC AA 08 (54.4%) 99 (50.5%) 1
CC  AG 2( 11%) 4(20%) 1980 (0.354~11.058) 0436
GC+GG TC+TT  AA 13(72%)  27(138%)  2.056 (1.003~4216)  0.049
- CC  AA  54(300%)  S55(28.1%)  1.008(0.631~1.610) 0973
GC  TC+TT AA 13(72%)  11( 56%)  0838(0358~1960)  0.683

*Qdds ratio of GG-CC-CC-AA genotype was considered as reference

drogen, estronee 7% estradiol®] F=5 = o
3= CYPI1A, CYP17, CYP19 2 17B-hydroxysteroid
dehydrogenase (178-HSD) %-°] Az u2h=-2] i)
#A e FRARE d7HI o, dqAER
g1} 34 5 N ~E2A9] 2-hydroxylation®} &
o] %1& CYPIAL, 1A2 53} 2-, 4-hydroxyestradiol
2] O-methylation®} ## 9l COMT (Catecho-O-
Methyltransferase) &< Ag-lohso] WAy A3

KR

=

AE F Vh% LA Q)20

#FEAQ] dioxin® ATUHFTY HAE B
A-7H ‘Zl%tl ™8 olgEdA AFEEe] FHE 29
2 844 g2lol g ArE EYHoz Aol
kot

Benzo[a]pyrene®]t} TCDD (2,3,7,8-tetrachlorodi-
benzo-p-dioxin) 53 2-& FHEZAT CYPIBIE #
2302 Aryl hydrocarbon receptor (AhR) THi A &
QUZkell A At e o]l AbsugrAlel] &
A5, AhR ¥ AhR translocator (ARNT)S] mRNA
A AFglrEe] fe #FAlgle] Al
HH o2 EAstt. TCDDY dioxin FAMHER S A
FZol 928 Aryl hydrocarbon ReceptorZ E38l )
AR (ligandy’t FE-Aell £ wiA-TEAH 5
3] (Ligand-Receptor complex)E ©] %™ AhR tran-
slocator (ARNT)oll EolM A 14 =53 54 &
CYPIAL, CYP1A2, CYPIBI- & &43} A|ZICE? CYP-
1B1 F37ke] 39 8349} -8539) 5 flanking £
ol xenabiotic responsive element (XRE) #¢{7} 1]
AhR/ARNT 5§47} Z23tste] CYPIBlIo] =49
0% weba 28 CYPIBION 28 AAE 4-hy-

-91-

droxyestradiol®] | A~EZ 77 dioxino 2]a] 243}
€ AguEs #e] gle FeAel srha Az
3 & 4 ok

CYPIB1°] ZHg-3t= H#e] tia} B FollA
CYPIB19] 4 %7} 7712 wult) 2o]& Rol:=
AL A2 dP4E Bt AT 5 dg”?
Dioxin thAke} CYPIB1] 34 thaAd el 77

of #e AT E Landi 50 Lx o] x|

TCDDOl| &L A7l 31 EE 2 AL W &

°]3lAl CYPIBI codon 4322] G/C frdA}& ol xgk
=990 3

CYPIBl mRNA2| Z& 0] FRCE? olefgt
TCDD<= &AM pro-carcinogenS A3} A7),
o|AEZAL] 34 2 taE WAy, o8 7}
x] QAN ST} Alo|EFIIS FAdshy, ojAke} T
° o] kR 5450 H3E dodle F o
?L"ﬂ’q AN tEe] whE ) gedol 9\)\‘:}.31 o
} ob=744 TCDDe 98 CYPIBI] codon 432
o]2le] traE o) o)s] CYPIBlo| oj@A &4 sty
=Xl dig A= §lck
CYPIB19] estrogen hydroxylation A% A
CYPIB19 ©r@4ol el A& 2to]& Bl
Hanna 52 wild type CYP1B19] hydroxylation 24
=& codon 48, 119, 432, 4539 T Ae] W &4

o= @2

o} v wsksl o™ codon 1199 thEAle] e 75
2-4-hydroxylation B =7} 71 H& Rog e

WTh? ik olug), 4-0H-E, 9t 2-0H-E,9] H] 94]
wild typeol| A= 2.0 WE| Z4z}2) variant type,
Z codon 48, 119, 432, 4539 t}&Ado] U 7 -0l
5 I ¥]E 30004 387HA 2 F71he Hod 4-0H-



=2 (4 0IM SSA3aULE CYPIB]
B9 24 W] FE7h S04 vAel Sl A
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