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Abstract

Background: Ovarian and endometrial malignancies are complex diseases, since a defect in hormone balance
can be the most important cause of tumor formation. Aim of study: Examine and identify the association between
ER TA repeats with endometrial and ovarian cancers in Basrah women. Patients: Groups include 50 healthy
controls and 50 cancer patients, divided into 20 endometrial cancer patients and 30 ovarian cancer patients.
Results and Discussion: The result shows TA 11-12 repeats are the most common in endometrial cancer in
68% of cancer patients, followed by TA>10 in 8% and 4% for both 13—14 repeats and <15, whereas TA repeats
11-12 and <15 repeats are the most common in ovarian cancer in 22% for each one, followed by >10 TA in
10% and 13—14 in 6%. The control groups have four groups of repeat numbers: 11-12 TA repeat in 68%, 13—14
in 20%, <15in 10%, and >10 in 2%. Simultaneously, a substantial association exists between the two types of
cancers and the TA repeat length variation of the estrogen receptor type alpha. Conclusion: The length of the

TA repeat in estrogen receptor alpha has a significant risk for ovarian and endometrial cancer.
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Introduction

Endometrial cancer (EC) is a prevalent type of cancer
in Europe, and the infection is managed by professionals
from different health specializations. Nowadays,
significant progress has been achieved in the treatment
of endometrial cancer patients in the fields of molecular
biology and minimally invasive surgery. In 2020, 417.367
cases were recorded and 100.000 deaths, so the ratio
increased with aging and rising obesity rates among
people in high-income countries [1]. Surgery is the first
choice in the early stages, followed by a care follow-up
for many years.

The defect in hormone balance is considered the major
cause of EC infection. The estrogen signaling caused
by estrogen receptor o (ER a) acts as a carcinogenic
indication in some cases, leading to special treatment to
control this signal during infection. In spite of the fact
that there is a correlation between estrogen signaling and
EC cases, the function of ER through molecular aspects
is still poorly identified; however, the research progresses,
increasing the understanding between them [2].
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Ovarian cancer (OC) is the most prevalent malignancies
after cervix and uterine, since it is asymptomatic until it
spread due to more than two-thirds of patients already have
advanced illness at the time of diagnosis. Ovarian cancer is
one of the major complexes in the field of surgery, which
requires serious and complex treatment and depletes the
patient’s mental and physical energy, leading to the highest
death rates among all female genital malignancies [3, 4].
The five years cause-specific survival ranges from (20%)
in stage four and (40%) in stage three to (70%) in stage
two and (90%) in stage one [5].

Fifteen to twenty percent of patients contain germline
mutations, even though over eighty percent of cases
are sporadic and lack a documented genetic tendency.
A significant DNA damage response (DDR) system,
homologous recombination repair (HRR) pathways,
are affected in half of the patients by mutations in these
genes [6].

Hormonal imbalance is one of the many potential
contributing factors to the development of ovarian cancer.
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A class of hormones known as estrogens is involved in
both physiological and pathological processes. They
may control the propagation, invasion, and conversion
of epithelial to mesenchymal in OC patients. Additionally
involved in controlling the biology of the tumor
microenvironment is estrogen signaling [7].

Estrogen (E), is a steroid hormone contain estradiol
and estrone, which mostly secreted by the ovaries. It plays
a vital function in many organs especially in ovaries,
testes, uterus, and the endometrium, by stimulating the
changes in the endometrium through the periodic changes
[8]. Fallowed with mammary glands and skeletal muscles
also in cardiovascular and immune systems [9-11].

The estrogen receptor (ER) is a group of proteins in the
cell that gives them the ability to absorb estrogen which
is a group of female hormones from the blood stream of
a fertile woman. The ER is divided into two groups: the
intracellular nuclear receptor family comprises the nucleus
estrogen receptors, ERa and Erf3, as well as the membrane
estrogen receptors, ER-X, GPER, and Gg-mER, which
are G protein-coupled receptors [12]. The ESR1 gene is
responsible for coding ERa at locus 6q25.1 [13, 14]. There
is a large isoform (66 kDa), in addition to multiple shorter
ones of ERa (36 kDa, 46 kDa), leading to the presence of
alternative starting codons or being identified as another
graft product (Figure 1). Some of these shorter isoforms
lack the NTD-----, leading to a lack of the AF-1 domain
that enables transcription. Rather, they can join together
to form heterodimers with full-length ERa, preventing it
from controlling transcription. After binding to estretrol,
estriol, and estradiol, the shorter isoform, ERa-36, has
been demonstrated to start signaling events through the
membrane. It does this by lacking the transcriptional
activation domains of both AF-1 and AF-2 [15].

The study aimed to examine and identify the
association between ER TA repeats with endometrial and
ovarian cancers in Basrah women.

Materials and Methods

Samples Collection

Fifty of blood samples were collected from endometrial
and ovarian cancer patients from Basrah Oncology and
Hematology Center, their age range between (37 to 80)
years old. On the other hand, fifty blood samples of female
with no cancer were collected as a control group their ages
between (27 to 75) years old. Two ml of peripheral blood
was drawn by sterilized syringe from the two groups then
they have been kept in sterilized EDTA tubes for DNA
extraction.

Extraction of DNA from peripheral blood

Genomic DNA from peripheral blood was extracted
according to the instructions provided with genomic
DNA mini kit (Geneaid, Taiwan). The isolated DNA was
examined by agarose gel electrophoresis (0.8%).

Amplification of TA repeats in Estrogen receptor gene
The fragment was amplified using forward primer
5'-GCAGAATCAAATATCCAGATG-3" and reverse
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5'-GACGCATGATATACT TCACC-3" by using 12.5 ul
of master mix (Promega, USA), 1 pl from forward and
reverse primers (Pioneer, Korea), 2 ul of template DNA
and 8.5 pl of nuclease free water (Bioneer, Korea) than the
mixture mixed and subjected to thermocycler (Bioneer,
Korea) using the following program: denaturation at
94°C, annealing at 58°C and extension at 72°C for 35
sec. to each step [16]. The amplified fragments detected
by 2% agarose gel electrophoresis when the fragment
ranges from 140 to 160bp. Fifteen pl of PCR product
were subjected to Macrogen company in South Korea for
sequencing. The sequences were processed and analyzed
using Basic Local Alignment Search Tool BLAST’ to
search for homologous sequences in the National Center
for Biotechnology Information database [17].

Statistical Analysis

Descriptive statistics have been used to describe
patient’s characteristics by using percentage. ORs and the
95 % CLs were calculated online, the value considered
significant when OR> 1.5. Also Q square was used to
evaluate significant differences for some parameters.

Results

Amplification of target fragments

The accuracy and integrity of PCR for ERa were
determined using agarose gel electrophoresis, where the
band was seen and documented at 140—160 bp on the
agarose gel (Figure 2).

Sequencing of the ERa gene in control and patient

The frequency of TA repeats for ERa amplicon was
determined by the sequence of the fragment, as shown in
(Figure 3), which shows the variance length of TA repeats.

Frequency of TA-repeats length polymorphism of ERa
gene

The frequency of TA repeats in ERa gene was assessed
depending on the sequence analysis that divided the

NTO/ AF-1 DBD hinge LBD/ AF-2
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Figure 1. Structure of Estrogen Receptor o and Their
Isoforms. The domain arrangement of the full-length 595
amino acid ERa (67kDa) and truncated shorter isoforms
(62kDa, 53kDa, 46kDa, 45kDa, and 36kDa) resulting
from alternative splicing and/or alternate translation
initiation sites is illustrated. Protein domains are labeled
A through F, with the number indicating the amino
acid sequence number based on the full-length protein
(595 aa). ERa domains include N-terminal (NTD, A/B
domains, AF-1), DNA binding domain (DBD, C domain),
hinge (D) domain, and C-terminal region containing the
ligand binding domain (LBD, E/F domain, AF-2).
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Table 1. Association of the ERa TA Repeats Length with the Endometrial Cancer

TA-repeats Control group EC Patients OR 95% CI p-value
N=(50) N=(20)

11-12 34 (68%) 12 (24%) -
>10 1 (2%) 4 (8%) 11.33* 1.15-111.692 0.013
13-14 10 (20%) 2 (4%) 0.57 0.108 - 2.964 0.497
<15 5 (10%) 2 (4%) 1.13 0.194 - 6.633 1

OR, Odds ratio; 95 % CI, 95 % confidence interval; * statistically significant

Table 2. Association of TA-repeats Length of ERa Gene with Grades of EC
TA-repeats Grade I-11 Grade I1I-1V OR 95% CI
11-12 8 (40%) 4 (20%) e
>10 4 (20%)
13-14 4 (20%)

v%,3.33; p,0.18

Table 3. Association of the ERa TA Repeats Length with the Ovarian Cancer
TA-repeats Control group OC Patients OR 95% CI p-value

N=(50) N=(30)

11-12 34 (68%) 11 (22%) e -
10> 1 (2%) 5 (15%) 15.45% 1.625 - 146.938 0.003
13-14 10 (20%) 3 (6%) 0.92 0.216 - 3.986 1
15< 5 (10%) 11 (22%) 6.8% 1.935 -23.898 0.001

%% 16.6; p,0.001*; OR = Odds ratio; 95 % CI = 95 % confidence interval; * statistically significant

individuals into four groups, including: a- TA repeats <10;
b- TA repeats of 11-12 repeats; c- TA repeats of 13—14
repeats; and d- TA repeats of >15. In healthy controls, the
length of TA repeats ranged from 10 to 20 repeats.

Most of the control individuals had 11-12 TA repeats
(68%), followed by people with 13—14 TA repeats (20%)
and people have <15 (20%) .While only one sample
(2%) belonged to group (a), which had 10 TA repeats.
On the other hand, most patients had 11-12 repeats
(46%), followed by patients with TA repeats of <15
(26%), TA lengths of > 10 and 13—14 repeats, which were
(18%-10%), respectively.

The comparison between ovarian and endometrial
cancer according to TA repeats showed that the most
prevalent groups in ovarian cancer patients are 11-12
and <15 repeats in 11 out of 30 patients for each group,
while the most prevalent groups in endometrial cancer
are TA repeats lengths of 11-12 with a frequency of 12
out of 20 (Figure 4).

Association of ERo. length polymorphism with endometrial
cancer

A significant correlation was found between the two
variables when the length of TA-repeats was compared
in the control and endometrial populations. In other
words, statistical analysis revealed a relation between the
length of TA-repeats and a higher risk of EC (p=0.048).
Furthermore, it came to light that patients with TA-repeat
count of fewer than 10 had an estimated 11.33-fold higher
risk of EC than those in the healthy control group (repeat
counts of 11-12). The other TA-repeat length did not,

however, appear to be correlated with a higher risk of EC.
A statistical analysis of endometrial cancer risk and the
ERa TA-repeats length variation is presented in (Table 1).

Association of ERa length polymorphism and grade of EC

The statical analysis showed that no significant
association (p=0.18) between the grade of endometrial
cancer and the variation of TA repeats length in spite of
most of the patients (80%) had grade I-II as shown in
(Table 2).

Association of ERa length polymorphism and ovarian
cancer

The chi-square test revealed a substantial difference
(p=0.001) in TA repeat length distribution in OC,
indicating a possible correlation between TA repeats and
OC. According to the risk estimate analysis, patients with
TA-repeat lengths of >10 and < 15 had a 15.45 and 6.8 fold
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Figure 2. Agarose gel Electrophoresis of the ERa Gene.
The amplification bands are observed at 140-160 bp. M;
100 bp DNA marker, S; samples, N; negative control
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Figure 3. The Sequence of ERa Gene in Some Studied
Subjects. The TA-repeats length polymorphic region was
marked.

higher risk of OC, respectively, compared to the reference
group (11-12 repeats), as shown in (Table 3).
Association of ERa length polymorphism and grades of
ovarian cancer

There is no significant association between the TA-
repeat length and grades and OC (p=0.21), as found in
(Table 4).

Discussion

Endometrial and ovarian cancers are two common
tumors among women worldwide, leading to around
340000 and 140000 deaths annually [3,18]. As with
many other cancer types, these ones may have a number
of environmental and genetic variables linked to their
onset and progression. Consequently, the researchers
are looking at the reasons that intrinsic and extrinsic
risk factors play in the development of ovarian and
endometrial malignancies. To that end, we sought to define
in this work the impact of genetic polymorphisms on the
occurrence of ovarian and endometrial malignancies in a
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Figure 4. Frequency of Different TA-repeats Length
Polymorphisms of ERa Gene in the Studied Population
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group of women from Basrah, Iraq.

The estrogen role is recorded in many types of cancer,
including breast, prostate, and endometrial. One of the
reasons for that is that the genetic alteration affects the
expression level of estrogen, increasing the chance of
developing cancer. For example, estrogen has an effective
role in the proliferation of the cells of endometrial cancer
[19].

A rare and limited study on the role between the
polymorphism in the promoter of Era and cancer, one of
these studies in the Swedish women population shows
that there is a strong linkage between the length of TA-
repeats in ERa and endometrial cancer, and that the short
repeat is linked significantly with disease [20]. All of the
previous studies agreed with the present research because
there is a strong correlation between the length of repeats
and EC. Additionally, patients with TA repeats of >10 had
an estimated 11.33-fold higher risk of ovarian cancer.

Intron I SNPs in the ERa gene promoter are in linkage
disequilibrium with the upstream TA repeat polymorphism
[21]. As a result, the genetic polymorphism in the
proximal region of the promoter affects the regulation of
the transcription of these genes, and the TA repeat number
may be affecting the transcription [22].

The promoter of ERa gene have multiple functions
including regulation of gene transcription, the TA length
polymorphism located between promoter A and B effect
on promoter function and the transcription [23]. As
previously mentioned, the change in the expression of
ERo may lead to the formation and progression of more
than one type of cancer.

Cancer of the ovary is a significant worldwide health
issue because of the delayed detection and absence of an
effective treatment plan [18]. Since there is no proven
and trustworthy method for screening for ovarian cancer,
pre-screening high-risk patients based on their genetic and
epidemiological traits is taken into consideration [18].
While certain screening measures are available, such
as transvaginal ultrasonography and the measurement
of the biomarker CA125, they are not thought to be
useful prognostic tools for the condition and have not
yet shown significant improvements in patient mortality
[24]. An essential role for estrogen in ovarian cancer leads
to a significant link between ovarian cancer and ERa TA
length polymorphism.

Additionally, the number of TA repeats doesn’t have a
link with the grades of ovarian and endometrial cancers;
in other words, the previous polymorphism doesn’t have
arole in the disease severity.

In conclusion, the length of the TA repeat in estrogen
receptor alpha has a significant risk for ovarian and

Table 4. Association of the TA-repeats Length with Grade of Ovarian Cancer

TA-repeats Grade I-11 Grade III-1V OR 95% CI p-value

11-12 6 5

10> 5 0 - e

13-14 2 1 0.6 0.041 - 8.732 0.706

15< 5 6 1.44 0.269 -7.714 0.669
1’,4.49; p,0.21
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endometrial cancer, while the TA length doesn’t have a
role in the grades of these cancers.
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