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Objective: To investigate whether polymorphisms of gene encoding CYP1BL1 is associated with the risk of endometriosis

in Korean women.

Methods: We investigated 199 patients with histopathologically confirmed endometriosis rAFS stage IlI/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*%C, 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/CC/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

endometriosis in Korean women.
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Table 1. Summary of Genotyping Methods of CYP1B1 polymorphisms

Polymorphisms PCR primers Enzyme Alleles ﬁ_;l{gislt;itsi(()gp)
Go.T 5-TAAACC CGC TGT CCATCC A-3' (F) NGOMIV Ala(G) 314,62
5'-GAG TAG TGG CCG AAA GCC AT-3' (R) Ser(T) 376
G 5'-CAC TGC CAA CAC CTC TGT CT-3' (F) Acul Leu(C) 187,107
5'-GCA GGC TCATTT GGG TTG-3' (R) Val(G) 294
T 5'-CAC TGC CAA CAC CTC TGT CT-3' (F) Fokl T 149,109,36
5'-GCA GGC TCATTT GGG TTG-3' (R) C 258,36
ABLG 5'-CAC TGC CAA CAC CTC TGT CT-3' (F) Mwol Ser(G) 147
5'-GCA GGC TCATTT GGG TTG-3' (R) Asn(A) 294

M123456 78910111213

<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, GQG), 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).

ehol] H7ksto] 95CollA 2323 MR F, 95°C
ol 4] 3023} denaturation, 60°Cl4] 30%7} annealing,
727 Co Al 120%3F extension 3= S 353] ks
sk & 72Col A 7E3F elongation 3F3ITh Aghai
o] v} A (restriction fragment length polyme-
rase, RFLP)A &2+ 242 10 U/ul ARE8F3A 3L, ol
G AF AL 50 mM KCH;CO,, 20 mM Tris-acetate,
10 mM C,HO;Mg - 4H,0, 1 mM DTTI (pH 7.9y A}
3] 37°ColA RAIRE wjFalGlt Agai= A
218 PCR 2H=2 ethidium bromide”} E3HE 2%
agarose geloll X H7199F 3] Uvslel #4313t}
FAAEL 314, 62 bpY band’t EAY HSE
homozygous wild type -2+ (G/G)°l2} skl 376
bp PCR AHZo] NgoMIVoll 2lsle] #a]#] ke H
$-Z homozygous variant type T4+ (T/T)S. & &}
Qo™ 314, 62, 376 bp2| band7} BT =4 H$-
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heterozygous variant type 1A+ (G/T)o|2} 3} TH
(Figure 1).

2) CYP1B1 G**~C |&xIE &4

0.1 pg genomic DNAE Z}7}°] 10 nmol/L primers,
5 mmol/L dNTP, 0.5 Units Taq polymerase (Promega,
Madison, WI), 200 mmol/L Tris-HCI (pH 8.3), 500
mmol/L KCI1Z} 30 mmol/L MgCLE 20 ul¢] PCR &
el H7kste] 95ColA 223 MAAIZ] #- 95°C
o 4] 3037} denaturation, 60°ClA] 307} annealing,
727l A 120%3F extension = HG-S- 35%] Wb
sk & 72Co|A 783} elongation 3}%t}. RFLPE
ekl aa 77 5 uul ARl a, viRA] ¢
%NS 50 mM NaCl, 10 mM Tris-HCL, 10 mM MgCl,
1 mM DTTI (pH 7.9), S-adenosylmethionine=- A}-8-5}
o] 37°CoA 1271t vl Felet. Algtaie Ad
PCR =2 ethidium bromide”} 3+ 2% agarose
geloll Al 2719 F3te] uvalell 4383t A}
%2 294 bp PCR ;HE©] Acul 9]ato] ZeE]A] &
7d$-E homozygous wild type F+AAE (G/G)o.=
3}a1, 187, 107 bp2] band7} &A1 7-9-5 homozy-
gous variant type A8 (C/C)°]2} dlaL 294, 187,
107 bp2l band’} EF EAE 7-$- heterozygous
variant type 224 (G/C) & 3FIT} (Figure 2).

3) CYP1B1 T"—C |uxiy 24

CYPIBI T*¥-C9] #§:2+4¢] PCR 42 ¢
CYPIBI G*-C¢} U433tk RFLPE 9l5te] d4
= Z7F 10 Ul AFE-3FL AL, viEA] 2h5 92 50
mM KCH;CO,, 20 mM Tris-acetate, 10 mM C,HsO,Mg
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Figure 2. Electrophoresm of the digested PCR pro-
ducts showing CYP1B1 G**-C polymorphisms. Homo-
zygous for CYP1B1 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.
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Figure 3. Electrophoresm of the digested PCR pro-
ducts showing CYP1BI T*-C polymorphisms. Homo-
zygous for CYP1B1 FokI 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)& AF&38}e] 37°Col| A
12A17F vjFslit) Algtas® A2]¥ PCR AHES
ethidium bromide”} X348 2% agarose gelol| 4] #17]
Q-&3te] uvalel A8tk 4212 294 bpol
PCR AHE- 3= 149, 109, 36 bp2] band7} EA13H= Q1
= %5 homozygous wild type A (T/T)°]
2} &}z, 258, 36 bp] band7} EAET
zygous variant type -+ A1AFE (C/C)o]Ek
258, 149, 109, 36 bp<] band’} EF &
heterozygous variant type XA (T/C) .2 A7
Eiea=s (Figure 3).

4) CYP1B1 A®*—G |&xIH 24

CYPIBI A™-G9] 3213 ¢] PCR #74L2 9]¢
CYPIB1 G**-C9} 539tk RFLPE $l3le] &
2 ZH7E 5 Ul AFE3ESIAL, widA] 5912 100
mM NaCl, 50 mM Tris-HC], 10 mM MgClL, 1 mM
DTTI (pH 7.9)= AFHE-3Fe] 60Tl A 4A17F vl 3}

73$-Z homo-
sotom,

A% A3
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Figure 4. Electrophoresis 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.

St Algtai= A2]¥ PCR AHE2 ethidium bro-
mide7} 23 2% agarose geldllAl #7]3 53}
uvatel] A8kl 232 294 bpe] PCR 4t
Eo] Mwol FAl| ofsf ] &= 495

zygous wild type 2148 (A/A)ol2) FaL 294, 147
bp2] band7} EF &

homo-

a7 T
type A (A/G)ol} Bkl 147 bpo] band¥r &
AeH= 795 homozygous variant type A+
(G/G)o.2 AR} (Figure 4).

EAE 739~ heterozygous variant

3. 4 =4

1= [e)
B

AFATe] FA SPSS version 12.0 =7
3}7]4] (SPSS Inc., Chicago, IL)Z AF&3F0] o2 testo}
PHE AMESIRAL, p

A folgo] v

logistic regression analys1s«]
#kel 0.05 mwel 4
aalck.

A 8k=
of

7

E‘ﬂ—% 3324 (19~53
2 3404 (17~55A))
© iﬂ' ]’ ]t‘ w\%q

It CYP1B1 G'-T ctay 2k

=7

O

1. AUt
=

[

B ool A CYPIBI G'™-T¢] homozygous wild
type allele (G/G)= x}%lﬁmz ShA}rtol M 66.3%,
AR hETFAAE 623%E "R A 7
S35 - x}& o], heterozygous variant type allele

\__



EOIH, 54

el

ro

o
(=}

, 0IXg, &5, =018,

2oy, Jalld

Table 2. The distribution of CYP1B1 G'"°-T genotypes and alleles in patients with endometriosis and controls

Group
CYP1B1 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) 0411
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

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

Table 3. The distribution of CYP1B1 G**-C genotypes and alleles in patients with endometriosis and controls

Group
CYP1B1 G*2-C Controls (n=183) Endometriosis (n=199) OR (95% CT) 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)9} homozygous variant type allele (T/T) A&
Weks SAbell A 33.7%, 87 tlzell A 37.7%
2 AglH53 tizat Abelol] o3 Zpeol= gl
ATt G allele?} T allele?te] AgWl=59] A=
HA] {28 2kl 7F JUSAT (Table 2).

2. RI2UET CYPIBT G™-C Cragy pa
At

B Agtell - CYPIBI G*2-C2] homozygous variant
type allele (C/C)E A-gU@g Al A= 79.4%,
B oA = 847%E T+ o R4 7HE
&3k A8 o], heterozygous variant type allele
(G/C)9} homozygous wild type allele (G/G)2 AgU]
2E SRl A 20.6%, A7t A 153% %

ABuEEt g Aolel] froldt Aol gl

C allele?} G allele7Fe] AFgH52] Y%= HA
Frolgh zto] 7t YISATt (Table 3).
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3. AFZLET CYPIBT T-C Cray &
A7

2 ltell Al CYPIBI T*-C codon 4492] homo-
zygous varient type allele (C/C)= Alg-ul9hs Al
ANAME 80.9%, A tlETelA = 852%% F
Bl A 71 &5k 510218 o] M, heterozygous var-
iant type allele (C/T)$} homozygous wild type allele
(TT)2 AFSWS ShakrollA] 19.7%, A% tha
oA 14.8%= Arg WSt tizat Alololl frol gt
ztol= §lR1th C allele?} T allele?te] AFguUjets2]
= A Frel g zkel7h {ISUT (Table 4).

4. 2SI CYPIBI A™-G CHeY &
oI

B o15tol A CYPIBI A**-G2] homozygous wild
type allele (A/A)= AgU =g Srlroll A= 98.0%,
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Table 4. The distribution of CYP1B1 T**-C genotypes and alleles in patients with endometriosis and controls

Group
CYP1B1 T*-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( 1.1%) 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
C allele 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 CYP1B1 A**-G genotypes and alleles in patients with endometriosis and controls

Group
CYP1B1A*™-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 izl A= 984% R 7 ot Bl A 7Hg et SRS ek B8 gtol 305kl Z1E W)
&3k A8 o], heterozygous variant type allele o ool A ALQAIZT E 1809, Az At

AG)= AFsUTF SRl A 2.0%, Fd
AN L6%=z Aguvsd} vzt Atolol #-2f g
ztol= YA Hgk AguetE AT A E ho-
mozygous variant type allele (G/G)= EAE 4= §l3
t}h. A allele?} G alleleite] AgU2t5e] ¢ o
Al Frelgk ZFol 7t fIATH (Table 5).

5.CYP1B1 G'"°~T, G*2-C, T*9~C, A®-G29|
8 KRS et o1

oAt CYPIBI2] 247}k9] codon®] Y2
AzF 23 F 81714 & 2 AFelAe]
T, Ae et Eaklel A wE Ak 23
% 127k 91t

olgld %3 F GG/CC/ICC/AAE Tzl A

ES
o

fo BN 3o

=
=13
=

ul=
176

(¢

54.4%, AgHS SRl A 50.5% = F o B
oA 7pd &3k FAAF 3ok thEaty) A

-90 -

19685 %S & GG/CC/CC/IAA FHAE 7]
= sto] AglierEe] A YIS vluste] B
ATt olml GG/GCHGG/TCHTT/AAS] A8 2k
£ AL tizaelA 7.2%, Al Saktol A
13.8% 2 AgW a5} gz Alolo] 9137} 2.06
(95% CI: 1.003~4.216, p=0.049) 0.2 FAH O 2
oatA F7hE o & = QAT (Table 6).
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Table 6. The distribution of the combination of CYP1B1 G'°-T, G¥*2-C, G*’-C, A*3-G genotypes and odds ratio of

individual genotypes

CYPI1BI genotypes Group

G'UT .G T A%G ﬁfj&‘gi En‘(lgr:nf;‘g;”is OR (95% CI) p-value
GG cc cC AA 98 (54.4%) 99 (50.5%) 1

CC  AG 2( 1.1%) 4(2.0%) 1980 (0.354~11.058) 0436
GC+GG TC+TT  AA 13(72%)  27(13.8%) 2056 (1.003~4216)  0.049
arorr € CC  AA 54(30.0%)  55(28.1%)  1.008(0.631~1.610)  0.973
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, estrones A estradiolo] ¥ =H o]
3= CYP11A, CYP17, CYP19 % 17B-hydroxysteroid
dehydrogenase (178-HSD) “5°] R}g-u2l5-2] A}
A Qe AR AFEIL o, dEERTY
hA B 5 ol ~EZ719] 2-hydroxylation¥} ¥
o] 91 CYPIAL, 1A2 53} 2-, 4-hydroxyestradiol
9] O-methylation®} ## 1= COMT (Catecho-O-
Methyltransferase) &= Agul9hse] =AY} 7
A= FHAE AR QIopoHS

SFAEA dioxind} AFWEEe] WAE B
A7 A=dl® oA ARguErEe] 37 89l
2 A e)le g d7te SHA o= KgE o
Skeh

Benzo[a]pyrene®|t} TCDD (2,3,7,8-tetrachlorodi-
benzo-p-dioxin) & 2 FHEHE CYPIBIS
%342 Aryl hydrocarbon receptor (AhR) ¥HaHd &
QZrl A At Hm o] AbglietzAlel &

)3k, AhR 2 AhR translocator (ARNT)2] mRNA

A AbgHEo] feh ARl AbaiEtel] A
&2 o7 A3l TCDDY dioxin FAHE 22 A

E4o|| 91X+ Aryl hydrocarbon ReceptorE &3l Hl
A=} (ligand)7t &A1l o wHA-FEA &
3] (Ligand-Receptor complex)E ©]5™ AhR tran-
slocator (ARNT)ell &olA] A| 174 dl=38} a4 5
CYPIAL, CYP1A2, CYPIB1S 2438} AIZ1th* CYP-
1Bl f72Fe] 7% -8349} 8539] 5' flanking -]
ol xenobiotic responsive element (XRE) 97} $1¢]
AhR/ARNT E3A17} A3kste] CYPIBloO] =¥
t® webd FxE¥ CYPIBIOl 28] A E 4-hy-

droxyestradiol©] o|~E=Z73} dioxinol] 23] Ak
= AW Belo] 98 sPsAel Erhu 47}
& & 4 3l

CYPIBIO] ZFgal= Aol thal 34 Foll A
CYPIBIS] #4E7} 71719 mhe} Aol & ol
AL FAA HEAS Foel AP 5 g
Dioxin thAFS} CYPIB19] 4% tigdAdate] 4
of &gt A7+ Landi o] Hx Qo] x|
TCDDY| S A7k I Es =3 RS o &
o]3}Al CYPIBI1 codon 4322] G/C - A& ol A qt
CYPIBI mRNA®] #&lo] =55 uhglrh® o]ejdt
TCDDE AAol|A] pro-carcinogens: &4 3} A]7]H,
o| ~ERZC] 3 H tiakE W7 AL, oy 7}
A ZARNAET Aol EFIRIS sk, tiAket 2
A oy 71A] EAES HEkE doyle T oY
oA Aguakze] W) o] gink g
1 o}&742] TCDD®l 28] CYPIB12] codon 432
o]9]e] t}E Aol o5 CYPIBIo] oA &4 3}5
A gk A= |k

CYPIB19] estrogen hydroxylation %= 4]
CYPIB19] thg Aol me} dAs #ol& Hel
Hanna 5 wild type CYP1B12] hydroxylation €43
=% codon 48, 119, 432, 4532] T}&Addl| u}2 24
wo} v skl e codon 11990 ThEAde] = 5
2-4-hydroxylation B4 =7} 71 ¥ Ao UE
Wk ® gk ol el 4-OH-E,9} 2-OH-E,2] 1] 94
wild typeoll A1+ 2.0Q1H] H]3] 2+2}+9] variant type,
= codon 48, 119, 432, 4539 Tt} Ao] = 9ol
T I ¥]E 30004 387K &= F718HS KHo] 4-0H-
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