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A study on association of progesterone receptor gene polymorphism
(PROGINS) with Endometriosis
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Purpose : Endometriosis is a steroid dependent disease with a particular genetic background but the
location of possible genomic aberrations are still poorly clarified. This study was designed to investigate
the associations between the polymorphism of the progesterone receptor gene (PROGINS) and endomet-

riosis.

Methods : 100 women with surgically diagnosed and histologically confirmed endometriosis were enrolled
as a patient population and a total of 110 female control subjects undergoing health examination were
enrolled as control population. DNA extraction and polymerase chain reaction (PCR) were used to geno-
type women for the presence of the PROGINS polymorphism in peripheral blood samples. The x2-test
was used to compare genotype distributions between endometriosis and controls.

Results : T1/T2 heterozygote was found to be one patient in each group, and the rest of the subjects
were all T1/T1 homozygotes. There was no difference in the genotype distribution between the endomet-

riosis group and the control group.

Conclusion : These results suggest that the progesterone receptor gene PROGINS is not associated with

the risk for endometriosis.
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Fig. 1. Analysis of the PROGINS 306-base pair intron G insertion
polymorphism of the progesterone receptor gene by PCR strategy.
The wild-type allele (T1) is represented by the 149 bp band while
the mutant allele (T2) is represented by the 455 bp band. The
molecular weight marker (100 bp) is shown in the left part of the
gel. Lanes 2 and 5 show the heterozygous mutant patterns and
lanes 3 and 4 show the homozygous wild-type patterns.



130 a4z

2l - o)

rot

- DXj S

. Z1
=

i

0f0

=
S

=}

Table 1. Genotypes and Allele Frequencies of the Progesterone
Receptor Polymorphism PROGINS in Patients with Endometriosis

and Controls

Endometriosis Controls
PROGINS (n=100) (n=110)
status
N % N %
Alleles T2 1 0.5 1 05
T1 199 99.5 219 9.5
Genotypes ~ T2/T2 0 0 0 0
T2/T1 1 1.0 1 0.9
T1/T1 99 9.0 109 99.1
skt

Ag Ut ool 4 PROGINS thg4 42
2} 1ol AR TYT2 o 31 A2 Hele] 5191 1hvlx]

Aol A= BEF

gene®| JJrJ_
tﬂ— = oq Al oﬂ

=}
F7rshe 3 w+ ana

ZE A

%mM,ﬂb
A ¥ ol e} 2
zygosity) 9] &4 ¢x

ﬂl 2HE FEA T°r

2A4sE

st 7ﬂ
A

T1/T1 @3 Aol gl

= T

AAA 11g22-23 F-Holl =A 3}
A FAAHtumor suppressor gene)?]

Bz gt o oA

2AtHTable 1).

2}, hematopoietic cancer 5 ©|
5 4= 9l AT

o] & A (hetero-
CEZRAZHES X2
ZE2AHE FEA
| ZRA 2
2HE 584-Bo
AAA 7= WHH Z2A~HE F8A-Be AH

a
o
fru
&l
fru
X
b
i
22

£7 £ 2Hprogesterone target gene)
ﬁ%—}ﬂm “iﬂ*ﬂ%~?%ﬂ

2
o
it
o,
ot
ox

(o3
R

94
ghgo] gtk a & 4 YA
PROGINS B84 Z2AXHE F&A4 FHdx¢]
£ GOl EA8k= 306-971 42 PV/HS-1 Alu O]'*‘“ A
T3 0 2 A PROGINSSF ##H ¥ Z2 A ~HE 784 iso-
form A°] +474 a7t AL 285 Ds] & Oi’ﬁ ol
ERA FgA o Z2A~HE 784 isoform B 44

& 2ol FU AL Emm e 2 vag)

fm

o

¢

Wisser 52 Aaul™z ﬂx}o]]/q PROGINS t}3 /4 #}-2]
Apde FHsty”, Lattuada 5% AHZUIE 3Hatol A
T2 A7) RE7E F7hE o], AguetEate] dad S
B Woly Lz 2EE 584 isoform A7}

=4
2ERA F8AS L2ALHE $84-Be g4 E o
3]

o[N

2

AN A B3FozM o| ~EZA v} &3}t gy eE
S Yo7 Ro7 AHyZrHAY)
AT AgWES gl A PROGINS tHa A #he] <

BYE Fad Ak AT A3t BATH RETE F
3 wE APl 192 ALE A AA TI/TIS) 53
Aol dssin ol sk g & Aol 3
oAg Aol Bel NEo|ne A FAF fAAWL 7}
A7) WA Aoz Az Tk Bk AFow o] %ol
A A7l0l 4 £¥E PROGINS thg Aol 2 aAolA 1
o4 ¢r& & PROGINS th At Ap3luhzate] oleha
e A% mE WEY WY A i Feste 4
Azte) 2 5 Q9T o8l ATl A freld AL U
A BYAR 54 AR FAH ANPS FPsHe AT
= 2A7te) QFoh} WY B4o] Fasthe AL &
AT F O TR AFA iR A7t Basin
o



IS5 PROGINS2IQ| odzkdol 25t o7 131

S FAFUEEe f44 duel B8 7Y~
B A EEZA o]EA Agtolr). 1L ATl tiste] W
5] Hexl AL glov A A4 A7 AyeES AyEd
AgUeFol ZRZALHE F8A Fd2e 54 oA
ook AAEe] USS & F Ak & A ZEA2H
E F8A FHxe] ¥4 (PROGINS)E &4 3te] 2z
5 ghape} thxatell Afol7t =AE FarAl ajbH AT

B s 2 ¥z LA ATdess gzl
who- 1009 o] gatel AFAXE Al ¥ ARE Q15 110
Hs dido R stk iy A5 wx dollx DNA
& FE% $ ZEA2EHE FEAY A B8 AALE
PCR-SSP (Sequence specific primer) ¥ o2 A|3)5}31 L
e ies Bk AR oA 54 A o
o] Mo 2ol7k QlEA X HAL Fale] A £A48
Ak

2 o} Al
PROGINS t+@7d /o]
aL ye A TRAel A = B
At

2 B Asdinsd Z2A2HE FE8AY Ak
%73 (PROGINS)ZHE] Avbd2 s ##] eFgkont tit i
AT B uE FAAe) AT AgleSel Wels st

o 8 Ao Az,

415
,%
=
,%
—
offt
ot
I
s
X
o
o
ot
0
4,

ES T

o

1) Bergqgvist IA. Hormonal regulation of endometriosis and

the rationales and effects of gonadotropin-releasing hor-

mone agonist treatment: a review. Hum Reprod 1995;10:

446-2.

Simpson JL, Bischoff FZ, Kamat A, Buster JE, Carson

SA. Genetics of endometriosis. Obstet Gynecol Clin North

Am 2003;1:21-40.

3) Cramer DW, Hornstein MD, Ng WG, Barbieri RL. Endo-
metriosis associated with the N314D mutation of galacto-
se—1-phophate uridyl transferase (GALT). Mol Hum Rep-
rod 1996;2:149-52.

4) Morland SJ, Jiang X, Hitchcock A, Thomas EJ, Campbell
IG. Mutation of galactose-1-phophate uridyl transferase

2

~

and its association with ovarian cancer and endometriosis.
International ] of Cancer 1998;77:825-7.

5) Hadfield RM, Manek S, Weeks DE, Mardon HJ, Barlow
DH, Kennedy SH et al. Linkage and association studies

of the relationship between endometriosis and genes en-
coding the detoxification enzymes GSTMI1, GSTT1 and
CYP1A1l. Mol Hum Reprod 2001;7:1073-8.

6) Nakago S, Hadfield RM, Zondervan KT, Mardon H,
Manek S, Weeks DE et al. Association between endo-
metriosis and N-acetyl transferase 2-polymorphism in a
UK population. Mol Hum Reprod 2001;7:1079-83.

7) Georgiou I, Syrrou M, Bouba I, Dalkalitsis N, Paschopou-

los M, Navrozoglou I, et al. Association of estrogen re-

ceptor gene polymorphisms with endometriosis. Fertil

Steril 1999;72:164-6.

Vigano P, Infantino M, Lattuada D, Lauletta R, Ponti E,

Somigliana E, et al. Intercellular adhesion molecule-1

8

=

(ICAM-1) gene polymorphisms in endometriosis. Mol

Hum Reprod 2003;9:47-52.

Wieser F, Schneeberger C, Tong D, Tempfer C, Huber JC,

Wenzl R. PROGINS receptor gene polymorphism is asso-

ciated with endometriosis. Fertil Steril 2002;77:309-12.

10) ASRM (1997) Revised American Society for Reproductive
Medicine classification of endometriosis: 1996. Fertility
and Sterility, 67, 817-21.

11) Lancaster JM, Berchuck A, Carney ME, Wiseman R, Tay-
lor JA. Progesterone receptor gene polymorphism and risk
for breast and ovarian cancer. Br J Cancer 1995;71:341-5.

12) Bergqvist A, Borg A, Ljungberg O. Protooncogenes in
endometriotic and endometrial tissue. Ann N Y Acad Sci
1991;626:276-83.

13) Brinton LA, Gridley G, Persson I, Baron J, Bergqvist A.
Cancer risk after a hospital discharge diagnosis of endo-
metriosis. Am J Obstet Gynecol 1997;176:572-9.

14) Rousseau-Merck MF, Misrahi M, Loosfelt H, Milgrom E,
Berger R. Localization of the human progesterone receptor
gene to chromosome 11¢22-¢g23. Hum Genet 1987;77:280-2.

15) Jiang X, Hitchcock A, Bryan EJ, Watson RH, Englefield
P, Thomas E]J, et al. Microsatellite analysis of endomet-

9

=

riosis reveals loss of heterozygosity at candidate ovarian
tumor suppressor gene loci. Cancer Res 1996;56:3534-9.

16) Kastner P, Krust A, Turcotte B, Stropp U, Tora L, Gro-
nemeyer H, et al. Two distinct estrogen-regulated pro-
moters generate transcripts encoding the two functionally
different human progesterone receptor forms A and B.
EMBO ] 1990;9:1603-14.

17) Vegeto E, Shahbaz MM, Wen DX, Goldman ME, O'Malley
BW, McDonnell DP. Human progesterone receptor A form
is a cell- and promoter-specific repressor of human pro-
gesterone receptor B function. Mol Endocrinol 1993;7:
1244-55.

18) Misao R, Iwagaki S, Fujimoto J, Sun W, Tamaya T.
Dominant expression of progesterone receptor form B
mRNA in ovarian endometriosis. Horm Res 1999;52:30-4.

19) Misao R, Sun WS, Iwagaki S, Fujimoto J, Tamaya T.



132

. Z1

2ISA - K| 2|

[= Jraayii}

i

- DXj S

=}

0f0

=
S

rot

20)

21)

Identification of various exon-deleted progesterone recep-
tor mRNAs in human endometrium and ovarian endomet-
riosis. Biochem Biophys Res Commun 1998;252:302-6.
Attia GR, Zeitoun K, Edwards D, Johns A, Carr BR, Bulun
SE. Progesterone receptor isoform A but B is expressed
in endometriosis. J Clin Endocrinol Metab 2000;85:2897-
902.

McKenna N]J, Kieback DG, Carney DN, Fanning M,
McLinden J, Headon DR. A germline Taqgl restriction
fragment length polymorphism in the progesterone recep-
tor gene in ovarian carcinoma. Br ] Cancer 1995;71:451-5.

22) Tong D, Fabjani G, Heinze G, Obermair A, Leodolter S,
Zellinger R. Analysis of the human progesterone receptor
gene polymorphism PROGINS in Austrian ovarian car-
cinoma patients. Internat J Cancer 2001;95:394-97.

23) Lattuada D, Somigliana E, Vigano P, Candiani M, Pardi
G, Di Blasio AM. Genetics of endometriosis: a role for
the progesterone receptor gene polymorphism PROGINS?
Clin Endocrinol 2004;61:190-4.



