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Genetic variationsfor hormonereceptors, tumor suppressor and
vasculation-related factors. correlations with endometriosis,
leiomyoma and hyper prolactinemia

Summary

Background and subject

Endometriosis, |leiomyoma, and hyperprolactinemia are all common gynecological
diseases of pre-menopausal women. All these gynecological diseases are polygenic and
multifactorial diseases. These disorders are all estrogen or progesterone-dependent diseases.
Estrogen or estrogen receptor (ER) and androgen receptor (AR) play rolesin the pathogenesis
of endometriosis and leiomyoma. Cytochrome P450c17 _CYP17) enzyme is involved with
estrogen biosynthesis. Some hormone-related genes, such as progesterone receptor (PR) gene,
might be involved in their pathogeneses. Mutated p53 geneis related with the instability of
cell cycle progression and numerous tumorgenesis. p21 acts as a mediator of the growth
suppressing and apoptosis promoting functions of p53. Single nucleotide polymorphisms
(SNPs) are the most abundant types of DNA sequence variation in the human genome.
Hereine we aimed to investigate the SNP distribution in three common gynecological diseases,
including endometriosis, leilomyoma and hyperprolactinemia. We will detect the cumulative
effects of genetic risk factors upon these disorder susceptibilities, illness severities. The
related synergic, interactive and cumulative effects of these mutant genetic variations upon
the illness devel opment were assessed.

Materialsand Methods

Women were divided into: (1) severe endometriosis; (2) leilomyoma; (3)
hyperprolacinemia; (4) controls. These SNPs included 3 major groups, including (A)
hormone/hormone receptor-related gene polymorphisms; (B) tumor suppressor gene
polymorphisms; (C) vascular -related gene polymorphisms. Genomic DNA was obtained
from peripheral leukocyte of subjects. The variations of DNA fragments were detected by
restriction fragment length polymorphism (RFLP) or DNA sequencing. The
hormone/hormone receptor-related gene polymorphismsincluded: (1) ER* TA repeat, ER
-351 A/G Xbal, ER -397 T/C Pvull; (2) CYP17 A1L/A2; (3) AR CAG repeat; (4) PR
(PROGINS). The ER dinucleotide (thymine-adenine, TA) repeat polymorphism located the
upstream of ER gene. The ER genotypes were classified into ‘A’ through T' (TA repeats:10 to
29). PROGINS is composed a Alu (306-bp DNA) insertion in intron G of PR gene. The tumor
suppressor gene polymorphisms included: (1) p53codon 11, 72, 248, p53 promoter; (2) p21
codon 31. Sequence alignment was used to identify sequence variations in p53 promoter
regions. The vascular/growth factor-related gene polymorphismsincluded: ACE A2350G,
ACE A-240T, ACE intron 16 I/D. llIness severities were divided, including illness stages
(stage 1, IV endometriosis), tumor sizes (myoma<, >5 cm), and hormone levels (PRL<, >50
pg/ml). We assessed the association of combined mutant genetic variations with different
degree of illness severities for individual diseases. The combined percentages of wild/mutant
SNPs between each group were compared. We further assess the association of cumulative
effects of combinant mutant SNPs upon increased susceptibilities for individual illnesses. The
distributions for combined mutant SNPs between each group were detected.



Results

ER*E (TA)14, | (TA)1g and O (TA),4 genotypes are related with higher risk of
endometriosis. Higher percentages of ER mutant genotypes/alleles (-351 G, -397 C) presented
in the endometriosi §/leiomyoma popul ation compared to controls. AR*M (CAG),; and AR*S
(CAG),; genotypes are associated with higher susceptibility of endometriosis and leiomyoma,
respectively. The CYP17* A2 was associated with higher risk of endometriosis, but not
lelomyoma. PR T1/T2 genotypes and allel e frequencies between endometriosis, leilomyoma
and controls were non-significantly different. Higher percentage of PR* T2-related genotype
and allele were noted in hyperprol actinemic women compared to other three groups. P53
codon 72* Pro related genotype/allele were associated with higher risk of endometriosis, but
not leilomyoma. Distributions of p53 codon 11 and 248 and p21 codon 31 polymorphismsin
each groups were non-significantly different. A total of 15 sequence variations within p53
promoter region were identified. Among these variations, 4 SNPs (-250 A/G, -216 T/C, -103
AlG, -33 A/G) were established. Allele frequencies of -250* G/-216* C/-103*G/-33*G in
eiomyoma group and control group 6.9/5.0/5.9/3.8% and 3.8/1.8/2.3/4.0%. Two of them
(-216*C, -103*G) are associated with higher leiomyoma susceptibility. We observed the
distributions of most growth factor/vascular-related SNPs in each group were different,
including ACE A2350G, ACE A-240T, and ACE I/D. ACE* insertion-related genotype and
alleles were associated higher susceptibility of endometriosis and leilomyoma. ACE 2350* G,
and ACE -240* T are associated higher susceptibility of endometriosis.

We observed the association of combined mutant genetic variations with higher degree
of illness severities for individual diseases. In endometriosis, leilomyoma, and
hyperprol actinemia cases, the combined percentages of wild/mutant SNPs were 80.1/19.9%
(stage Il endometriosis), 66.8/33.2% (stage IV endometriosis), 76/24% (myoma<5 cm),
64.1/35.9% (myoma>5 cm), 77.6/22.4% (PRL<50 pg/ml) and 57.1/42.9% (PRL>50 pg/ml),
respectively. We observed the cumulative effects of combinant mutant SNPs upon increased
ilIness susceptibilities. In endometriosis/leiomyomal/hyperprol actinemia/controls group, the
distributions for combined mutant SNPs were listed as following: 5/3/3/2% (0 mutant),
5/1/2/3% (1 mutant), 13/13/53/20% (2 mutant), 25/32/36/34% (3 mutant), 30/27/6/29% (4
mutant), 13/18/0/12% (5 mutant), and 9/6/0/0% (6 mutant), respectively.

Conclusions

ER -351*G, ER -397*C, and ACE* insertion-genotypes/alleles are associated with
higher risk of both endometriosis and leiomyoma. ER* (TA)14, 18, 24, AR*(CAG)21, CYPL7*A2,
P53 codon 72* Pro, ACE 2350* G, ACE -240* T and GSTM 1* null related genotype</alleles
are related with higher risk of endometriosis. AR* (CAG),; genotypes/alleles are associated
with higher susceptibility of leilomyoma. Some sequence variations were observed within p53
promoter region. P53 promoter -216* C and -103* G are associated with l[eilomyoma
development. Higher percentage of PR* T2 and ACE* insertion-related genotype and allele
were noted in hyperprolactinemic women. We observed an association of combined mutant
genetic variations with higher degree of illness severities. We observed the cumulative effects
of combinant mutant SNPs upon increased ilIness susceptibilities. We observed the
cumul ative effects of mutant genetic factors upon disorder susceptibilies and severities. It
suggests a crucial contribution for these mutations upon the induction or progression of these
tumors or hormone changes. These associated polymorphisms might become useful markers
for predicting their susceptibility.

Keywords. endometriosis, hormone, hyperprolactinemia, leilomyoma, polymorphism, tumor
Suppressor gene.
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Distributions of wild/mutant allele for individua genes between individual
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Fig 1.

Fig 2.

Fig 3

Fig 4

Fig5

Fig6

Fig7

Fig 8

Fig9
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Polymorphism of p53 codon 11, 72, and 248. (A) Electrophoresis of p53 codon 11
(marker 1. Glu homozygote; 2. GIn/Lys heterozygote) (* signals from non-complete
reaction of the primers). (B) Electrophoresis of p53 codon 72 (marker 1. Arg/Pro
heterozygosity; 2. Arg homozygosity; 3. Pro homozygosity). (C) Electrophoresis of pt
codon 248 (marker 1. Trp/GIn heterozygosity; 2. Arg homozygosity).

Frequency distributions of TA repeat polymorphism for estrogen receptor in patients
with and without endometriosis. The PCR products ranged in length from 160 bp
(20 repeats, genotype A) to 198 bp (27 repeats, genotype T) (*difference existed in
the genotype between both groups) (The logistic regression method was used in the
analyses of all genotypes. The Fisher’s exact test was used in the analyses of
genotypeB, C,O,P,Q,R,and T.)

Frequency distributions of androgen receptor CAG repeat length polymorphismin
patients with endometriosis (n=110) and without endometriosis (n=99). The PCR
products ranged in length from 168 bp (9 CAG repeats, genotype A) to 234 bp (31
CAG repeats, genotype W). The number demonstrates the percentage of individual
genotype in each group (*difference existed in the genotype M between both
groups). (The Fisher’s exact test was used in the analyses of genotype A, B, C, D, E,
F,H,S T,U,V, and W. The y* test were used in the analyses of genotypel, J, K, L,
M, N, O, P, Q, and R).

Frequency distributions of androgen receptor CAG repeat length polymorphismin
patients with leiomyoma (n=159) and without leiomyoma (n=129). The PCR
products ranged in length from 168 bp (9 CAG repeats, genotype A) to 234 bp (31
CAG repeats, genotype W). The number demonstrates the percentage of individual
genotype in each group (* difference existed in the genotypes between both groups)
A total of 15 sequence variations identified in the p53 promoter region. These SNP
located at —408 T/C, -382 A/G, -359 A/G, -325 T/C, -250 A/G, -216 T/C, -205 G/A,
-198 G/A, -177 T/C, -103 A/G, -81 G/A, -7T1 G/A, -51 T/A, -33 A/G and —17 T/C.
Four single nucleotide polymophisms (-250 A/G, -216 T/C, -103 A/G, and —-33 A/G)
were identified within the promoter region of p53 gene.

Distributions of cases numbers for endometriosis patients with different mutant
genetic numbers

Distributions of cases numbers for |elomyoma patients with different mutant genetic
numbers.

Distributions of cases numbers for hyperprolactinemia patients with different mutant
genetic numbers.

Distributions of cases numbers for controls with different mutant genetic numbers
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ACE

AR

CYP17

ER

SNP

# OB R P

: Angiotensin I-converting enzyme
: Androgen receptor

: Cytochrome P450c17

. Estrogen receptor

: Single nucleotide polymorphism



