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Genetic Polymorphisms in Patients with Endometriosis in the Korean Population
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To analyze a wide variety of polymorphisms in patients with endometriosis is important since this
disease has a strong genetic component. Until now, more than 30 Korean studies have been performed
in order to elucidate the possible role of specific polymorphisms in the susceptibility to endometriosis. The
most meaningful polymorphisms in Korean patients with endometriosis came from studies investigating
GSTMI1, AhRR, ER—alpha, VEGF, AHSG, and TNF—alpha. However, following studies should be made to
confirm the consistency of the data to have some implications in the prediction of endometriosis. In this
review, we also present the future direction of the association studies in complex trait disease such as
endometriosis.
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1) GSTM1, GSTP1, GSTT1, NAT1, NATZ

Dioxin & 32338 87 =4 719] tf-ito] Yz o= A
174 &4 = cytochrome p450° 98 oz HAAA
(electrophilic) Z=7/HAE thAlE 12 o)A X3} thakA17F
A27 el e A, ainys e AX=dH olu
glutathione—S—transferase M1 (GSTM]I), GSTP1, Z18]
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kel A AF @A I A ek w Ay o) Ak ket 9l
3 2 A-7F ¥ E 3, phase 1 8538} G420 AF 0 24
N—acetylations Z& 3= N—Acetyltransferase (NAT)
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Table 1. Polymorphisms of Genes Encoding Detoxification, which have been Studied in Korean Patients with Endometriosis

; ; Results
Hypothesis Candidate Polymtorpmc ( l;lo. ol
gene site case/contro Association No association
Detoxification ~ GSTM1 null mutation 62/99 Kim JG et al., 2003 (12)
202/99 Song HJ et al., 2004 (14)
194/259 Hur SE et al., 2005 (13)
316/256 Kim SH et al., 2007 (11)
GSTT1 null mutation 194/259 Hur SE et al., 2005 (13)
316/256 Kim SH et al., 2007 (11):
Incombination with AhRR genotype
GSTP1 313A>G 194/259 Hur SE et al., 2005 (13)
NAT2 NAT2 172/205 Choi YM et al., 2003 (18)
genotypes by 202/99 Song HJ et al., 2004 (14)
4810C5T,
590G>A,
803A>G, and
857G>A
CYP1AT 1759A>G (Mspl) 74/93 Shim SS et al., 2003 (22)
202/99 Song HJ et al., 2004 (14)
252/203 Lee GH et al., 2005 (21)
CYP1B1 355G>T, 221/188 Cho YJ et al., 2007 (23)
1294C>G,
1347T>C, and
1358A>G
AhRR 565C>G 316/256 Kim SH et al., 2007 (11):

Incombination with GSTT7 genotype

7o) o] vkl RS AT WS 72.7% v. Ux
T 67.6% Pvalue=0.471)"* 1.

GSTTI1 322 9, Arvanitis 52 2754 9] AF-gujjut
= $2ks} 3467 9] HA A SAE 0% sk GSTTI
AR EAE 2A8] Aol 9l Hud F Hur 55
FAEA 07 {03t Ajo] 5 sk FFrha HEEgiH?
9 1219 2007 Kim S-S GSTT19] null mutationo] A
ukZolq ozt S7hshs A eo] Kolw (P=0.06), aryl
hydrocarbon receptor repressor -+ 2H(AARR) 2} 1 -3]
M & ARl B 98 E fAAE ] A5 A
uhz0] 93 o) stk kAt (P=0.015)"".

o] LAl 35280 #oJshi= NATZ daol tfsh {44}

ul=0] 9] ¢ o= Abgluhar uk gl o 1719
2) CYP1AI1, CYPIB1

A EEe] 49 Bulun 52 AzUus 27 oA
CYP1A17} 7dtof vl =7 whdo] #thar shd A dioxin
59 Ylo® Qldl] 25 CYP1AL®] P—4501A1 enzyme
activity ¥} estrogen< catechol estrogen®. & thAlE 3o
APy YA S Fall B VR 5o Aeu w24 2 A
o0 2 o] W ae HA T WRE e,

o]F 2003 Arvanitis 5°] 2757 2] AFgUB5 $kx)9}

34673 ) Mol = 3 1 ol ofol Z B AAH oYL

o} ZAl= Baranova

=1
€]

2 Aol slow ace-
tylators¥ 7}s/d o] s5th= 547} Nakago 52l 5% Az
ul==o]| 4 9] fast acetylatord B]& A% 5o

A71E R 21, Choi 53 Song 52 3= oA <llM = A2

g 7o)

0% ko] Msplell st A& HAFste] CYPLATL wt/wt
FRAG O] ATk W of A ojnE 7hx| 1 9tk
L CYPIAIWE] Msple] w873 3} Az vtz 32] A o]
ARG ATHOR. 0.62; 95%CI; 0.4400.883)'7, 20054
Lee 5, 2004'd Song %, 18] 21 2003d Shin Sl 2Jahd 3t
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3) AhRR

4 dioxin FEA?1 aryl hydrocarbon <& (AhR) =
Hspl0¥ A#E o] A3 Yol A8t Aoz defA it

20054 Tsuchiya
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°. ]2 3 AhR O] HALA 8952

o AA

7]+ polypeptide<- aryl hydrocarbon receptor repressor
A2+ (ARRR) Codon 18549l 3= G/C th3d & ZAsto]
C/GeLG/G At o] AFg 53} Avado] Qltkar shlvt
oo AR Bos O A (allele
frequency) 7} AFg 2ol &A1 4 0. = o] shrtar s3lvk

29 o]e]] 2007 Kim

(P=0.047)'Y,

2. 222 &3 K8 XHTable 2)

1) CYP17, CYP19, COMT

AHEo|E Mol #Hosk= CYP179} CYP19 f-dA g} of
AEZA tiaket v e #odsk= Catechol—O—methyl-
transferase (COMT), 17beta—hydroxysteroid dehydro-
genase type2 (17HSD type2) ¥ S| ~E 270 &4 f-2t
o] tFA S As o] A F v o] Sl & Sl ey
2002\d Kado ‘&< CYPI7 324 W Mspl ©@37d& ZAkst
o FrAE o] o} - xke] 3 Apo] €] Apol & b
abx] Eakgicha waE g up QoY

20059 Hur 5 F=2 IR1E T35 AsWes 1949 7
2097 9] t S Ul Z CYPI7 34 Yo A MspAl 4
H g 2E AHEEte] f-93t 2o o] & Byskgl o oz
T el FAF X o2 Hardy—Weinberg Equili-
brium (HWE) ¢4 Blojus= $2AtHAL/AL of 20.1%,
A1/A2 of 54.6%, A2/A2 of 25.3% vs. A1/A1 of 29.2%,

Table 2. Polymorphisms of Genes Encoding Sex Hormone, Hormone Regulators, and Vascular Function, which have been studied in Korean Patients with

Endometriosis

: : Results
Hypothesis Candidate Polymorphic site ( l;lo. ol
gene case/contro Association No association
Hormone related CYP17 —34T>C (MspA1) 194/209 Hur SE et al., 2005(27)
CYP19 TTTA repeat, 279/218 Kim JJ et al., 2005(28)
224/188 Hur SE et al., 2007(29)
115T>C, 224/188 Hur SE et al., 2007(29)
240G>A, 224/188 Hur SE et al., 2007(29)
1531C>T, 224/188 Hur SE et al., 2007(29)
comT 472G>A (Nialll) 136/251 Lee SR et al., 2004(31)
ER-a —397T>C (Pvull) 160/142 Choi YM et al., 2003(33)
100/110 Ko HE et al., 2006(34)
—-351A>G (Xbal) 160/142 Choi YM et al., 2003(33)
100/110 Ko HE et al., 2006(34)
TA dinucleotide 156/137 Kim SH et al., 2005(35)
ER-3 1872G>A (Alul) 239/287 Lee GH et al., 2007(37)
PR PROGINS 100/110 Ko HE et al., 2006(34)
Vascular function  VEGF —2578C>A 260/199 Lee SY et al., 2008(42)
—-634C>G 100/100 Lee HA et al., 2005(40)
—460C>T 215/219 Kim SH et al., 2005(39)
405G>C 215/219 Kim SH et al., 2005(39)
260/199 Lee SY et al., 2008(42)
936C>T 105/101 Kim JG et al., 2008(41)
260/199 Lee SY et al., 2008(42)
Endostatin - 4349G>A 105/101 Kim JG et al., 2008(41)
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A1/A2 of 38.8%, and A2/A2 of 32.1%, Pvalue=0.005)"".

CYP19 %72 2] TTTA repeat th4d -7+ 4+= Kado
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53 Hur o= CYPI9 32 W9 115T>C, 240 G>A, 11

231 1531 C>T ffé*é—% ZAbsto] AR o] AL o}

Uz}, AujAE 22 Pl = 2ol 7k vk skl
Wieser o< 2002\d oA AEZ A thAlo] #oJsl= COMT

A2k exondell EASHE T 7] tHd S Atk &

3k 2o & kA Jek3l o, Lee B HIS et A2

30, 3
(}aq_o 1).

m—j 5]_

2) ER-alpha, ER-beta, PROGINS

Estrogen receptor (ER) & ER—alpha 718]1 beta® Z}7};
U ), 53] ER—alphat o~ E=ZAlef| high affinity= X
o)™ normal endometriume®l] predominantshA] <A gl &
# 4 glom, o213t ER—alpha -3 Aol th3t thadA] 47}
19994 Georgiou ol 2J&f o]Fo|#] 577 2] Ag =52
57 2] v}o] matching¥ o] = hETS 2.2 Pvull e}
(TA)n polymorphisme ZAFsF =0 Pvull T84 9] allele
2] Z}o] (positive allele 0.72 vs. 0.49) £} TA repeat ] median
number 7} Azl BFE0] Sl 01432 15 TA repeat® 34 o
Z23+9] 20 repeatell W]l Yrba BHE ST, oo] 2003
Choi 5 ER—alpha®lA &] Pvull t}8/Jo] A-guj2h5-5
< 2 1609 3} th 2= 145785 AR 9] 8 2po] 5 2
AsHA] ol oa Eiatgl o o]% 2006 Ko 5 ER—
alphaol| 41 9] Pvull thd 4 ©] A9 7Hs2d & Al A ahaie™ Y.
2004d Choi 59 I1&oX+= ER—alpha® TA dinucleo-
tide repeat W84 2] -7, 59 AFgHerSol = 12-15
repeats 7H= 4571 67.6% % )21 (53.6%) Rtt o] =9k
&S H3FITH67.6% vs. 52.9%, P=0.010 odds ratio=
1.860)™.
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ot %o
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1) VEGF

g o2 57U 9] angiogenic activity 7} 571 ] 9
11, endothelial cell®] proliferation, migration, extension
© 2 %= angiogenesis7F G shE o] Qlth= A2 FA]
9] Alalolt}. E3] vascular endothelial growth factor
(VEGF) 9] 74 Eutopic endometrium®] 73-$+= & Az
0] HAU el A o] HuA ATute S5
AFE ] Qi dHAAA, VEGE A ol ot o8 B
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O% VEGF B134+& Akt —4609 T allele$}t T/T
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o 781} 20054 Lee 52 VEGF —634 C>G tH3A
T2} 2008'd Kim 58] VEGF936C>T th34d Aol A
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1) AHSG

A 2lell A Q1 2l
alpha 2—Heremans Schmidt glycoprotein (AHSG) ¢ 7
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N7 =] 47
heterozygous< R thal W st oh'?”,

2) TNF-a

A A= A A w7 2 A HAA 2 oA,
53] @At ] Al Zol A F2 A4EE = eytokine T skt
¢ tumor necrosis factor—alpha (TNF—a) 2] 7% H A A|
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Table 3. Polymorphisms of Genes Encoding Tissue Development, Immunologic Factors, and Tumor Suppressor Gene, which have been Studied in

Korean Patients with Endometriosis

) Candidate Polymorphic No. Results
Hypothesis it ( / trol)
gene site case/contro Association No association
Tissue development AHSG AHSG haplotype 79/105 Kim JG et al., 2004(43)
130/224 Kim JJ et al., 2008 (44)
IL—6 174G>C 70/202 Lee MK et al., 2002 (47)
IL—10 —592A>C 254/236 Hwang KR et al., 2006 (46)
—1031T>C 246/248 Lee GH et al., 2008 (49)
Immunological —863C>A 246/248 Lee GH et al., 2008 (49)
o ¢ TNF—a ~857C>T 246/248 Lee GH et al., 2008 (49)
238G>A 70/202 Lee MK et al., 2002 (47)
308G>A 70/202 Lee MK et al., 2002 (47)
HLA—DRB1 100/108 Whang DH et al., 2006 (50)
HLA-A, B 50/200 Whang DH et al., 2008 (51)
-
UMor SUPPIessor g 215C>G (Pro72Arg)  74/93 Hur SE et al., 2002 (53)

gene




(MHOC) ©] ¢ QAFZA T A2 2/ she} 32 W A Al
3 A A Aol Bojsh= Aoz oA Qe o] 3 MHCS
MHC 1 (HLA-A and HLA-B) 2} MHC 2 (HLA-DPBI,
HLA-DQBI1, 18] i HLA-DRB1) ©. & W oA =1,
2008 whang 52 o]213+ HLA -A, —B 121l DRB 1 t|¥
TR} Agetsy} eo] glrkar wEsTY oY,

6. P53

Chang 52 2002\ P53 codon 729l &A43= vt} A
1182 T5 5% A vt 2k 1409 & Al &=
BA7e At dixzt s A eR FAME Sl
Arg/Arg vs. non Arg/Arg®] Odd ratio”} 2+2}+ 3.9 (95% CI;
2.0-7.6)olg}a B33kl o, Hur 52 2002 =72 U]
o A Aol ol d xjo) & L skA] Frapdups oY,

N
=
=

2 B

7% ZALo A DNA PHAE B3l T Bl Jas 5
g2t ek f-14E 2= o) vlz o
analysis) ]t} ©]2] gt #2492 Mendelian?] -4 B 44

34
A e w2 9= complex trait disease? 73-5-°]
[e)

r o
M
i
5
B
a
0Q
0]

genetic markerS <ol 41 & highly polymorphicdF 252 o]
gato] ARl RS AMAEelA mappingsh= QL
positional cloning BPHS o]&-3tch. UHFAQl linkage

[e}
analysisE+ G628 A B o) g7 vy &
s

3 i, 5
A g 9] Ag-oll= SAI7E Sl 1 o)de] o] 3k 7}
S5 YO sfo] FAs A A W‘%Wxﬁx}(allele)% A
1 = AA 5ol o] Fo X = affected sib—pair (ASP) H+

S ARg-shtt
ek e A (association study) 2F 8- A —tj 27 4
T 2+ o2 A e §AAF RIEE dAsto 24
AA o g 2 F Abo] 8] ARAIE o 1} Sh= A1s
ook, A utael 32 e @4 Agks i o ® sl
A AT A, A F R sl o] Sab—uj 2Tt o
g} 2AHE FallA ko] e fr ke XA gk o) E ghest 4
Atk 2y 7] ArellA v ok e v - 4
7} FE5HA] B8 oAk 5= (sample size), 2743 th 27 A%
A= o] "415} ¥ l"i*ZH, QAE4] zfo] T2 o] & QI3 55
=

e
—H
=2
X
=
et
)
N,

w %
of
o
rr

ol
o
N
-~

H

=4

O
=
s
i}
=
rO
-
oL
ok

i,
o
r% o
m =2
bl
e o
by
ol
i; o
oo
rO
—U
=2
>
of
o
i3
)
i)
i
o
it
rigt
=2

@A) - ZizE Qe BE

(Linkage study)©] o]#th= #, 183 ]_%L]ﬂg}

N T o Akl A o] ghE thd 71 el

Aol A AR 74 2o AU !
L AS ok 1= Al Y Alo) o] o] 3k

A W7} old AW Ak 157} %5—0]-{11:]-

re
-
o MooH

2N 2 Hoo1x e

ﬁol}l
o Lo

2
]

rsl
[-[11‘,

mﬁ

i

=2

flu)
do o rif

Ml

o 2

&

=
lr{ kol
[r ol
o
o)
2

_L“},F
=

L) BEgh vhek 2 gl Ol Skl :@ZF~ 7}»h

< Hulst B8t = A o] Bol= recall bias

!

A A 5B ] S WS 9
oPWP)“ﬂ&mmwm%°?%%?ﬂﬁ3%ﬂ%ﬂﬂ

R RS EE R R RN RS
44w%5%44wm34>
Mo R 4 T

o O}h <l X} sl EH?I S ?i?(asso—
ciation study) & A7A} FEZ AR O 7 A3)sto] 2]m|Q)
= AAE WG o 55 ATRellA A g o] WA e
= 797} @) olol Zondervan §2 #-4AF thEAd 1} =}
S AJolo] AT E 7] 919 71 £

== A a7 =], A A As S 7H ShAfel] v gt
7S A5k 53 AR, BA Fakel oA e %
B oA, Al AdE o4 xS AHgske] wRhHS

= B W Se AEsA Aaed e Al Fol 11 ool

_>,i
X
=1
rE
o FE

O3 %A

pro)ts Ahcd e BEcil |

2 AFUREOIA vl P FHAE B
3RS ADIHE Aol 5892 &



S F7HA Q1 Ulke] A -t A Q] Qe A
(linkage disequilibrium) &A1l = A FRAAES
oI - Bink opu g} el AP S Bl @A S S E 5 9l

AAG FEHE ok frim AL Hr),
#AR =

HARAR BA R EATABA ) A9 9
Z A2 (01-PJ10-PG6—-01GN13-0002).

AR e 4 29SS w e fuA) v

4 ZARE w9 T a9k onE Zheth AA7EA] oF 3097 7Hﬂ
= }6}04 Asesit 574

A} skdek. 7 Lmlgl

AR T & gkl Z}%LH‘%‘—? FAp M) GSTTI,
AhRR, ER—alpha, VEGF, AHSG, 12) 31 TNF—alpha A2}
o), vt Ayt F2A o 7 AF Y% slo] b

< B8l A AFYS THsloF & B0 Am T whx|ut
O 2 Agulutsg oo R FA; Ao A 9] F5- A it
&S AAstaAt st

s

1) Lee IH, Baek JK, Woo HJ, Hong JS, Chun YK, JSH. A
case of perineal endometriosis at the site of episiotomy
scar. Korean J Obstet Gynecol 2004,6:1232—5.

2) Shin JE, Na YJ, Lee C, Jung SG, Park HR, Kim TH, et al.
A case of intestinal obstruction caused by intestinal
endometriosis. Korean J Obstet Gynecol 2008;11:
1389—-95.

3) Simpson JL, Elias S, Malinak LR, Buttram VC. Heritable
aspects of endometriosis. 1. Genetic studies. Am J
Obstet Gynecol 1980;137:327—-31.

4) Hadfield RM, Mardon HJ, Barlow DH, Kennedy SH.
Endometriosis in monozygotic twins. Fertil Steril
1997;68:941—2.

5) Moen MH. Endometriosis in monozygotic twins. Acta
Obstet Gynecol Scand 1994;73:59—62.

6) Treloar SA, O'Connor DT, O'Connor VM, Martin NG.
Genetic influences on endometriosis in an Australian
twin sample. Fertil Steril 1999;71:701—10.

7) Roberts CP, Rock JA. The current staging system for

endometriosis: does it help? Obstet Gynecol Clin North
Am 2003; 30:115-32.

8) Treloar S, Hadfield R, Montgomery G, Lambert A
Wicks J, Barlow DH, et al. The International Endogene
Study: a collection of families for genetic research in
endometriosis. Fertil Steril 2002;78:679—85.

9) Zondervan KT, Treloar SA, Lin J, Weeks DE, Nyholt

DR, Mangion J, et al. Significant evidence of one or

more susceptibility loci for endometriosis with near—

Mendelian inheritance on chromosome 7pl13—15. Hum

Reprod 2007; 22:717—28.

Baranova H, Bothorishvilli R, Canis M, Albuisson E,

Perriot S, Glowaczower E, et al. Glutathione S—

transferase M1 gene polymorphism and susceptibility

to endometriosis in a French population. Mol Hum

Reprod 1997; 3:775-80.

Kim SH, Choi YM, Lee GH, Hong MA, Lee KS, Lee BS,

et al. Association between susceptibility to advanced

stage endometriosis and the genetic polymorphisms of
aryl hydrocarbon receptor repressor and glutathione—

S—transferase T1 genes. Hum Reprod 2007;22:

1866—"70.

12) Kim JG, Kim SH, Choi YM, Moon SY, JY L. Relationship

between glutathione S transferase M1 gene poly-

10

Nl

11

~

morphism and endometriosis. Korean J Obstet Gynecol
2003; 3:581-6.

13) Hur SE, Lee JY, Moon HS, HW C. Polymorphisms of the
genes encoding the GSTM1, GSTT1 and GSTP1 in
Korean women: no association with endometriosis. Mol
Hum Reprod 2005; 11:15—9.

14) Song HJ, Jun JH, Choi HW, Hur G, Kang IS, Koong MK,
et al. Association between Endometriosis and Poly-
morphisms of N-—acetyl Transferase 2 (NAT2),
Glutathione S—transferase M1 (GSTM1) and Cyto-
chrome P450 (CYP) 1A1 Genes in Korean Infertile
Patients. Korean J Fertil Steril 2004;31:141-7.

15) Ertunc D, Aban M, Tok EC, Tamer L, Arslan M, Dilek S.
Glutathione—S—transferase P1 gene polymorphism
and susceptibility to endometriosis. Hum Reprod 2005;
20:2157-61.

16) Arvanitis DA, Koumantakis GE, Goumenou AG,
Matalliotakis IM, Koumantakis EE, Spandidos DA.
CYP1A1, CYP19, and GSTM1 polymorphisms increase
the risk of endometriosis. Fertil Steril 2003; 79 Suppl
1:702-9.

17) Baranova H, Canis M, Ivaschenko T, Albuisson E,
Bothorishvilli R, Baranov V, et al. Possible involvement
of arylamine N—acetyltransferase 2, glutathione S—
transferases M1 and T1 genes in the development of
endometriosis. Mol Hum Reprod 1999; 5:636—41.

18) Choi YM, Yoon JS, Ku SY, Lee KS, Park SH, Chang ER,



ASUHUS Atel X Chdd S

)

129

19)

20)

2D

22)

23)

24)

25)

26)

27)

28)

29)

30)

et al. N—acetyl transferase 2 gene polymorphisms in
patients with endometriosis. Korean J Obstet Gynecol
2003; 11:2113-7.

Nakago S, Hadfield RM, Zondervan KT, Mardon H,
Manek S, Weeks DE, et al. Association between endo-
metriosis and N—acetyl transferase 2 polymorphisms
in a UK population. Mol Hum Reprod 2001;7:1079—83.
Bulun SE, Zeitoun KM, Kilic G. Expression of dioxin—
related transactivating factors and target genes in
human eutopic endometrial and endometriotic tissues.
Am J Obstet Gynecol 2000;182:767—75.

Lee GH, Choi YM, Lee TH, Ku SY, Jun JK, Park SH, et
al. CYP1A1 gene polymorphism in Korean women with
endometriosis. Korean J Obstet Gynecol 2005;6:
1484-9.

Shim SS, Hur SE, Lee KS, Moon HS, Ahn JJ, Yu HK, et
al. Association studies of the relationship between
endometriosis and polymorphism of the detoxification
enzymes GSTTI1, GSTMI1, and CYP1Al. Korean J
Obstet Gynecol 2003;2:403—9.

Cho YJ, Hur SE, Lee JY, Song 10, Moon HS, Koong MK,
et al. Single nucleotide polymorphisms and haplotypes
of the genes encoding the CYP1B1 in Korean women:
no association with advanced endometriosis. J Assist
Reprod Genet 2007;24:271-7.

Wieser F, Schneeberger C, Tong D, Tempfer C, Huber
JC, Wenzl R. PROGINS receptor gene polymorphism is
associated with endometriosis. Fertil Steril 2002;77:
309-12.

Tsuchiya M, Katoh T, Motoyama H, Sasaki H, T'sugane
S, Ikenoue T. Analysis of the AhR, ARNT, and AhRR
gene polymorphisms: genetic contribution to endo-
metriosis susceptibility and severity. Fertil Steril
2005;84:454—8.

Kado N, Kitawaki J, Obayashi H, Ishihara H, Koshiba H,
Kusuki I, et al. Association of the CYP17 gene and
CYP19 gene polymorphisms with risk of endometriosis
in Japanese women. Hum Reprod 2002;17:897—902.
Hur SE, Kim MK, Lee SR, Lee JY, Moon HS, HW C.
Association of the CYP17 gene polymorphism with the
risk of advanced endometriosis in Korean women
Korean J Obstet Gynecol 2005;3:695—=700.

Kim JJ, Choi YM, Hur JY, Ku SY, Jun JK, Kang SB, et al.
CYP19 gene polymorphism in patients with endome-
triosis. Korean J Obstet Gynecol 2005;3:726—31.
Hur SE, Lee SR, Lee JY, Moon HS, Kim HL, HW C.
Polymorphisms and haplotypes of the gene encoding
the estrogen—metabolizing CYP19 gene in Korean
women: no association with advanced—stage endo-
metriosis. J Hum Genet 2007;52:703—11.

Wieser F, Wenzl R, Tempfer C, Worda C, Huber J,

3D

32)

33)

34)

35)

36)

37)

38)

39)

40)

41)

Schneeberger C. Catechol—O—methyltransferase
polymorphism and endometriosis. J Assist Reprod
Genet 2002;19:343-8.

Lee SR, Lee SH, Lee WJ, Hur SE, Lee JY, Moon HS, et
al. Association of the COMT gene polymorphism with
the risk of endometriosis in Korean women. Korean J
Fertil Steril 2004;31:51—7.

Georgiou I, Syrrou M, Bouba I, Dalkalitsis N, Pascho-
poulos M, Navrozoglou I, et al. Association of estrogen
receptor gene polymorphisms with endometriosis.
Fertil Steril 1999;72:164—6.

Choi YM, Ku SY, Hwang KR, Lim YT, Park SH, Jun JK,
et al. Estrogen receptor gene Pvull and Xbal
polymorphism in patients with endometriosis. Korean J
Obstet Gynecol 2003;8:1531—6.

Ko HE, Whang DH, Noh JH, YB. K. Association of
progesterone receptor gene polymorphism (PROGINS)
and estrogen receptor gene polymorphism with
endometriosis in Korean population. Korean J Obstet
Gynecol 2006;7:1471-80.

Kim SH, Choi YM, Jun JK, Kim SH, Kim JG, SY M.
Estrogen receptor dinucleotide repeat polymorphism
is associated with minimal or mild endometriosis. Fertil
Steril 2005;84:774—7.

Wang Z, Yoshida S, Negoro K, Kennedy S, Barlow D,
Maruo T. Polymorphisms in the estrogen receptor beta
gene but not estrogen receptor alpha gene affect the
risk of developing endometriosis in a Japanese
population. Fertil Steril 2004;81:1650—6.

Lee GH, Kim SH, Choi YM, Suh CS, Kim JG, SY. M.
Estrogen receptor beta gene +1730 G/A polymor-
phism in women with endometriosis. Fertil Steril
2007,;88:785—8.

Hsieh YY, Chang CC, Tsai FJ, Yeh LS, Lin CC, Peng CT.
T allele for VEGF gene—460 polymorphism at the 5'—
untranslated region: association with a higher susce-
ptibility to endometriosis. J Reprod Med 2004;49:
468-"72.

Kim SH, Choi YM, Choung SH, Jun JK, Kim JG, SY M.
Vascular endothelial growth factor gene +405 C/G
polymorphism is associated with susceptibility to
advanced stage endometriosis. Hum Reprod 2005;
20:2904-8.

Lee HA, Jeon GH, Choi JW, Kim SH, Chae HD, Kim CH,
et al. Analysis of C(=634)G polymorphism in the
promotor region of the vascular endothelial growth
factor gene in Korean women with endometriosis. .
Korean J Obstet Gynecol 2005;1:119-25.

Kim JG, Kim JY, Jee BC, Suh CS, Kim SH, YM C.
Association between endometriosis and polymor-
phisms in endostatin and vascular endothelial growth



42)

43)

44)

45)

46)

47)

48)

49)

factor and their serum levels in Korean women. Fertil
Steril 2008;89:243—5.

Lee SY, Chang EM, Shin EA, Hur SE, Lee JY, Moon HS,
et al. Vascular endothelial cell growth factor (VEGF)
polymorphisms and haplotypes in Korean women with
advanced endometriosis. . Korean J Obstet Gynecol
2008;5:544—54.

Kim JG, H K, Ku SY, Kim SH, Choi YM, SY M. As-
sociation between human alpha 2—Heremans Schmidt
glycoprotein (AHSG) polymorphism and endometriosis
in Korean women. Fertil Steril 2004; 82:1497—-500.
Kim JJ, Chae SJ, Kim JM, Lee GH, Choi YM, Kim SH, et
al. Association between Endometriosis and Human a
2—Heremans Schmidt Glycoprotein (AHSG) Poly-
morphism. Korean J Fertil Steril 2008;35:267—74.
Kitawaki J, Obayashi H, Ohta M, Kado N, Ishihara H,
Koshiba H, et al. Genetic contribution of the inter-
leukin—10 promoter polymorphism in endometriosis
susceptibility. Am J Reprod Immunol 2002;47:12-28.
Hwang KR, Choi YM, Kim JM, Kim JJ, Park KA, Ji BC,
et al. Interleukin—10 gene —592 promoter polymor-
phism in patients with endometriosis. Korean J Obstet
Gynecol 2006;7:1501-7.

Lee MK, Park AJ, Kim DH. Tumor necrosis factor—
alpha and interleukin—6 promoter gene polymorphisms
are not associated with an increased risk of endo-
metriosis. Fertil Steril 2002;77:1304—5.

Asghar T, Yoshida S, Kennedy S, Negoro K, Zhuo W,
Hamana S, et al. The tumor necrosis factor—alpha
promoter —1031C polymorphism is associated with
decreased risk of endometriosis in a Japanese pop-
ulation. Hum Reprod 2004;19:2509—-14.

Lee GH, Choi YM, Kim SH, Hong MA, Oh ST, Lim YT,
et al. Association of tumor necrosis factor—{alpha}t
gene polymorphisms with advanced stage endo-

50)

51)

52)

53)

54)

55)

56)

57)

metriosis. Hum Reprod 2008;23:977—81.

Whang DH, Kim SH, Choi YM, Park MH, Noh JH, YB K.
No association between HLA—DRBI1 alleles and sus-
ceptibility to advanced stage endometriosis in a Korean
population. Hum Reprod 2006;21:129—33.

Whang DH, Kim SH, Park MH, Choi YM. Association of
HLA—-A, B antigens with susceptibility to advanced
endometriosis in Koreans. Korean J Lab Med 2008;
2:118-23.

Chang CC, Hsieh YY, Tsai FJ, Tsai CH, Tsai HD, Lin
CC. The proline form of p53 codon 72 polymorphism is
associated with endometriosis. Fertil Steril 2002;77:
43-5.

Hur SE, Shim SS, Lee KS, Moon HS, Yu HK, HW. C.
Association study of the relationship between endo-
metriosis and polymorphism of p53 codon 72. Korean J
Fertil Steril. 2002;29:311—6.

Di W, Guo SW. The search for genetic variants pre-
disposing women to endometriosis. Curr Opin Obstet
Gynecol 2007;19:395-401.

Treloar SA, Wicks J, Nyholt DR, Montgomery GW,
Bahlo M, Smith V, et al. Genomewide linkage study in
1,176 affected sister pair families identifies a signi-
ficant susceptibility locus for endometriosis on chro-
mosome 10g26. Am J Hum Genet 2005;77:365—76.
Zondervan KT, Cardon LR, Kennedy SH. What makes a
good case—control study? Design issues for complex
traits such as endometriosis. Hum Reprod 2002;17:
1415-23.

Lohmueller KE, Pearce CL, Pike M, Lander ES,
Hirschhorn JN. Meta—analysis of genetic association
studies supports a contribution of common variants to
susceptibility to common disease. Nat Genet 2003;
33:177-82.



