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ABSTRACT

Background: Angiogenesis is the formation of new blood vessels, is crucial for cancer growth
and metastasis, including in epithelial ovarian cancer (EOC). Vascular Endothelial Growth Factor
(VEGF) regulates angiogenesis, and its elevated mRNA expression is linked to poor prognosis in
cancer. Genetic variations, such as the rs699947 polymorphism in the VEGF gene, can affect
VEGF expression and contribute to cancer progression.

Objective: Th@primary aim of this study is to examine the distribution of the VEGF rs699947
polymorphism and its correlation with VEGF mRNA expression levels in patients with low-grade
and high-grade EOC at Dr. Cipto Mangunkusumo Hospital, Indonesia.

Methods: This research is a cross-sectional analysis involving 6fgnormal female whole blood
samples and a total of 80ggvarian cancer biopsy samples, including 15 ovariafgysts as expression
calibrators, along with 36 low-grade and 29 high-grade EOC samples. The distribution of
genotypes and alleles of the VEGF rs699947 polymorphism was assessed through ARMS PCR
analysis, while VEGF mRNA expression was quantified using real-time qPCR.

5
Results: Significant diffegjnces were observed in both gcnotype (p<0,01) and allele (p=0.000)
distributions between the normal and cases group. The relative mRNA expression of VEGF was
significantly elevated in both low-grade and high-grade EOC. Individuals with the homozygous
VEGF rs699947 AA genotype exhibited the highest mRNA expression compared to other
genotypes. In contrast, ingfyiduals carrying the CC genotype showed the lowest correlation with
VEGF mRNA expression in both low-grade and high-grade EOC.

Conclusion: This study shows that the A allele of VEGF rs699947 is correlated with increased
VEGF mRNA expression in EOC patients, particularly in those with the AA genotype.
Conversely, the C allele may offer a protective effect against EOC, as the CC genotype is linked
to lower VEGF mRNA expression. Genetic screening for VEGF rs699947 could facilitate early
detection and inform targeted therapeutic strategies.
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INTRODUCTION

Ovarian cancer is one @f the most prevalent malignancies in gynecology affecting women.
According to data from the World Health Organization’s International Agency for Research on
Cancer (IARC) and the Global Burden of Cancer Study (GLOBOCAN), there wifie 324,603 new
cases of ovarian cancer worldwide in 2022.! Additionally, ovarian cancer ranked as the fourteenth
leading cause of cancer-related mortality, with 206,956 reported fatalities. In Indonesia, the
number of newly diagnosed ovarian cancer cases in the same year reached 15,130, making it the
third leading cause of cancer-related mortality among women, with a total of 9,673 fatalities.!
Furthermore, data from 2020, sourced from Dharmais Cancer Hospital, reported that ovarian
cancer accounted for 3.91% of the total 45,422 cancer cases recorded.”> Approximately 90% of
ovarian cancer cases are @ the epithelial type, originating from the invagination of the ovarian
surface epithelium. EOC is classified into low-grade and high-grade based on its progression,
molecular chaffcteristics, and histological type.’ In general, low-grade EOC is associated with a
more vorable prognosis, characterized by slower fbgression and a lower rate of proliferation
compared to high-grade EOC.* Additionally, over 60% of patients are diagnosed at a clinically
advanced stage due to the rapid and asymptomatic growth of cancer cells.*

Cancer is defined by specific traits known as the hallmarks of cancer. One of these hallmarks in
solid tumors is increased angiogenesis, which is referred to as the development of new blood
vessels from existing ones.> Angiogenesis has been identified as a vital component in tumor
growth and metastasis. Tumor cells activate an imbalance between pro-angiogenic and anti-
angiogenic factors, regulating the angiogenesis process through the angiogenic switch.® This
mechanism stimulates endothelial cells to undergo proliferation, migration, invasion, and
adhesion, leading to the formation of new blood vessels.” One of the key pro-angiogenic molecules
that serves as a major mediator of cancer angiogenesis is VEGE.®

The VEGF gene belongs to the growth factor family, located on the short arm of chromosome 6
(6p12-p21), and plays a crucial role in stimulating angiogenesis and increasing microvascular
permeability through interactions with specific receptors expressed on vascular endothelial cells.®
When VEGF binds to its receptor, relay proteins are activated, transmitting signals into the
endothelial cell nucleus. This process induces endothelial cells to produce MMPs (Matrix
Metalloproteinases), enzymes responsible for breaking down the extracellular matrix, including
proteins and polysaccharides in the intercellular space.” Once the extracellular matrix is degraded,
endothelial cells can migrate into the surrounding tissue. Subsequently, endothelial cells undergo
proliferation, gradually transforming the hollow space into mature blood vessel structures with the
assistance of adhesion factors such as integrin o or p.'°

Single nucleotide polymorphisms (SNPs) are a type of genetic variation in the human genome that
play a role in regulating cell cycle control, DNA nfmatch repair and metabolism and are linked
to an increased genetic susceptibility to cancer.!! SNPs are located in multiple genetic rfions,
such as promoters, exons, introns, as well as the 5'-UTR and 3'-UTR. As a result, variation in gene
expression and their effects on cancer susceptibility may vary depending on the specific location
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of the SNP.!? Promoter-associated polymorphisms can influence gene expression by modigging
promoter activity, the binding of transcription factor, mRNA stability, translation, DNA
methylation, and histone modification."” In the VEGF gene, one of the polymorphisms located in
the promoter region is rs699947 (-2578C/A). This polymorphism has been associat@ with an
increased risk of developing ovarian'* and breast cancer in Asian populations.'”> A number of
studies have been performed to investigate the relationship between VEGF rs699947 and ovarian
cancer, including research carried out by scientists in China and India.'® Thus far, studies
investigating the association between the VEGF rs699947 genetic variation and ovarian cancer
based on its histopathological subtypes remain highly limited. Therefore, this study aims to
analyze the VEGF rs699947 genetic variation and its mRNA expression in EOC.

MATERIALS AND METHODS
7

This study is designed as a cross-sectional analysis, with the aim of exam{fling ge correlation
between genetic variants and VEGF mRNA expression and their association with the risk of low-
grade and high-grade EOC. Given that VEGF plays a crucial role in the development and
progression of cancer, we hypothesize that VEGF mRNA expression is elevated in both low-grade
and high-grade EOC, and that individuals carrying the rs699947 genetic variant are at an increased
risk of developing EOC.

1
The primary samples utilized in this study were ovarian cancer biopsies obtained fromfomen
who underwent surgery at RSUD Dr. Cipto Mangunkusumo between 2016 and 2021. The samples
were obtained from the Biobank Research IMERI-FKUI and the Department of Anatomical
Pathology FKUI in the form of formalin-fixed paraffin-embedded (FFPE) blocks. To determine
the minimum sample size required for this study, a proportional formula calculation was
performed, resulting in a minimum sample size of 28 samples. A total of 280 ovarian biopsy blocks
were available for the study. However, only 65 blocks met the criteria for epithelial ovarian cancer
and were selected for analysif] These 80 ovarian biopsy blocks were used in the study and
categorized into three groups: 15 ovarian cysts as expression calibrators, 36 low-grade EOC and
29 high-grade EOC. This study also involved 65 whole blood samples from healthy women who
donated blood at the Indonesian Red Cross in Central Jakarta, aged between 40 and 70 years. The
participants had no personal history of @ncer, ovarian cysts, endometriosis, PCOS, and had no
familial history of cancer over the past three ggerations. Blood samples from women meeting
these criteria were used as the normal control group for genotype analysis and rs699947 allele
distribution. This studygeceived approval from the Medical Research Ethics Committee of the
Universitas Indonesia (No. KET-689/UN2.F1/ETIK/PPM 00.02/2022), and all participants were
provided with information regarding the purpose of the study as the normal control group.
Informed consent was signed and obtained from all participants who agreed to take part in the
study prior to their involvement.

1
The study to analyze the genotype utilized ENO types of DNA samples were used: whole blood for
the normal subjects and FFPE biopsies for the cases. DNA was isolated from whole blood using
the salting-out technique. This process starts with the lysis of red blqg cells using red blood cell
lysis solution (RBC), followed by the lysis of cells and nuclei using a cell lysis solution containing
Tris HC1 1M, EDTA 0.5M, and 10% SDS, as well as protein precipitation using 5M ammonium
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acetate. For the extraction of DNA and RNA from FFPE ovarian biopsy saifgples, paraffin blocks
were cut to a thickness of 6x5 pm, and then microdissection was performed to separate cancerous
tissue from other tissues. The samples were subsequently deparaffinized with xylene to dissolve
the paraffin, and then rehydrated using ethanol. Following the deparaffinization process, the
samples were further processed using the gSYNC™ DNA Egraction Kit protocol. The DNA
purity was assessed using a NanoDrop spectrophotometer (Maestrogen) at a wavelength of
260/280nm, with DNA extracted from these blocks expected to have a purity ratio between 1,7—
19.

1

VEGF rs699947 was identified Esing T-Arms PCR with primers designed uthrough the Primerl
application, accessible at http://primer | soton.ac.uk. The reference sequence used was sourced
from the NCBI GenBank Database. The primers were subsequently analyzed using BLAST
(NCBI) to evaluate their specificity. The expected PCR product sizgwas less than 200 bp due to
the degraded nature of the DNA extracted from FFPE blocks. Once the primers were obtained, T-
ARMS PCR optimization was carried out to identify the optimal conditions of PCR. Ampligfjcation
was carried out using three separate tubes, each containing a set of primers was used: forward
outer and reverse outer for the internal control, forward outer and reverse inner for the alternative
allele, forward inner and f§verse outer for the wild-type allele. The master mix (25 L) contained
12,5 uL of MyTaq™ HS Red Mix (Bioline) 2x, 1 L each of forward and reverse primers, 100 ng
of DNA template, and water free of nuclease. DNA samples were processed through 35
amplification cycles, startingjwith a pre-denaturation step at 94°C for 5 minutes. Next,
denaturation was performed at 94°C for 30 seconds, annealing at 63°C for 30 seconds, and
elongation at 72°C for 30 seconds. The extension time was prolonged at 72°C for 7 minutes at the
end of the cycles. The amplified DNA molecules were separated bged on their size using gel
electrophoresis. The amplification products were pooled into a single tube and visualized through
agarose gel electrophoresis at 3%, dissolved in 50 ml of TAE buffer. Bioline HyperLadder™
(Bioline) 50bp was used as a DNA marker. Finally, the bands formed after electrophoresis were
visualized using an ultraviolet (UV) illuminator with a UV longlife™ filter from Spectroline.

1

RNA was extracted from paraffin-embedded samples following the protocol of the guick—RNA
Miniprep Plus KgJ(ZymoResearch) for FFPE. A total of 100 ng of RNA was then converted into
¢DNA using the ReverTra Ace™ qPCR RT Master Mix with gDNA Remover kit (Toyobo). The
resulting cDNA template was used for PCR. VEGF gene expression was assessed relative to
GAPDH gene expression. The PCRglnaster mix was prepared on ice and made according to the
manufacturer’s instructions using SensiFAST SYBR Lo-ROX Mix® (Meridian Biosdfince).
Primers for VEGF were designed using the Primer Quest™ Tool (IEf’ DNA), with the primer
sequences listed in Table 2. Amplification was performed using the 7500 Fast Real-Time PCR
System, with two replicates for each sample. The relative VEGF expression values were
qualitatively categorized based on the cycle threshold (Ct) values obtained: <20 (high expression),
20-25 (high), 25-30 (moderate), 30-35 (weak), and 3540 (very weak). Thﬂelative expression
level of the gene will be compared with the internal control, calculated using the Livak method.

Chi-square analysis was conducted to evaluate the correlation between genotype and Fisher's exact
test was applied to examine allelic frequency distributions within the EOC groups. Differences in
the relative mRNA expression levels of VEGF across groups were analyzed gsing the non-
parametric Kruskal-Wallis test due to the non-normal distribution of the data. The correlation
between genotype and relative mRNA expression of VEGF was assessed through Spearman's
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correlation test. Statistical analyses were conducted using SPSS version 25, with a p-value of less
than 0.05 considered statistically significant.

RESULTS
1
In this study, endometrioid carcinoma was the most common histological type in the low-grade
EOC group, whereas the high-grade EOC group was(grimarily composed of High-grade Serous
Carcinoma (HGSC), as shown in Table 3. The mean age of participants at the time of diagnosis
for low-grade EOC was 51,61 years, while for the high-grade EOC group, it was 52 51 years. In
comparison, the mean age of subjects in the healthy normal group was 51.1 years.
3

According to the Chifgjjuare test results shown in Table 4, there was a significant difference in the
genotype frequency (p < 0,01) and allele type (p = 0,000) of VEGF rs699947. The AA genotype
was found in 61,5% of the case group and showed an odds ratio (OR) greater than 1, indicating
that individuals carrying the AA genotype are 8,8 times more likely to develop ovarian cancer,
with a 95% confidence interval (CI) of 3,803-20.361, comparedn) the CC and CA genotypes.
Allele A, as the alternate allele, had an allele frequency of 28,5% in the normal group and 63,8%
in the case group. Additionally, allele A showed an OR greater than 1, suggesting that individuals
with allele A have a 4439 times higher likelihood of developing ovarian cancer, with a 95%
confidence interval of 2,632-7,486, compared to allele C, which is protective against ovarian
cancer ¢fjindicated by an OR less than 1. In contrast allele C, as the reference allele (wild type),
showed a protective effect, yielding an odds ratio of 0,225 (95% CI 0,134-0,380).

The data presented in Table 5 indicates that the distribution of the VEGF 15699947 genotype in
both the normal and case groups is not consistent with Hardy-Weinberg equilibrium, as the HWE
p-value is <0.05. This suggests that the genotype frequencies in this sample are not stable or are
not in equilibrium from one generation to the next.

The relative mRNA expression of VEGF obtained is the result of calculations using the Livak
method, c@paring the RNA expression levels in the case group with ovarian cfts as the
calibrator. The Kruskal-Wallis test was used for the statistical analysis to determine the relative
mRNA expression of VEGF. The results showed a significant difference in the relative mRNA
expression of VEGF across the ovarian cyst, low-grade, and high-grade EOC groups, with a p-
value of 0,000. The relative mRNA expression of VEGF in low-grade EOC (3,92 + 2,12) was
significantly higher compared to the ovarian cyst group (1,10 + 0,51). Furthermore, high-grade
EOC showed a significantly greater VEGF mRNA expression (12,52 + 3,34) when compared to
both low-grade EOC (3,92 + 2,12) and the ovarian cyst group (1,10 £ 0,51).

Based on Figure 1, it can be concluded that in the low-grade EOC group, the VEGF rs699947
genotype has a significant effect on the relative mRNA expression of VEGF (p-value = 0,000).
The AA genotype shows the highest relative mRNA expression at 5,19, vllile the relative mRNA
expressions for the CA and CC genotypes are 2,86 and 2 09, respectively. The correlation between
the VEGF rs699947 genotype and the relative mRNA expression of VEGF in the low-grade EOC
group is classified as strong positive as evidenced by a Spearman correlation coefficient of 0,824,
indicating a high level of correlation between genotype and expression levels.
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Based on Figure 2, it can be concluded that in the high-grade EOC group, the VEGF rs699947
genotype significantly affects the relative mRNA expression of VEGF (p-value = 0,000). The AA
genotype demonstrates the highest relative mRNA expression, with a value of 14,03, whilefihe
relative mRNA expressions for the CC and CA genotypes are 9,48 and 10,37, respectively. The
correlation between the VEGF 15699947 genotype and the relative mRNA expression of VEGF in
the high-grade EOC group is classified as strffpg, as evidenced by a Spearman correlation
coefficient of 0,742, indicating a strong positive correlation between the genotype and the levels
of mRNA expression.

DISCUSSION

Ovarian cancer is infrequent in women below the age of 40, and the risk of developing ovarian
cancer increases with age. In this study, g average age of women in the low-grade EOC group
was 51.61 years, while the average age in the high-grade EOC group was 52.51 years. These
findings are consistent with studies showing that the incidence of ovarian cancer increases in
women afff} menopause.'” Several factors may influence the development of ovarian cancer,
including the use of Hormone Replacement Therapy (HRT) and environifffihtal factors, such as
exposure to carcinogenic agents.'® Therefore, women over the age of 50 are at a higher risk of
developing the disease.

Research on the correlation between the VEGF rs699947 genetic variant and ovarian cancer has
been conducted across various populations. In this study, the AA genotype of VEGF rs699947 in
the case group exhibited a higher frequency compared to reports from China and India. These
findings alfn with previous studies conducted by Li et al. and Zhang et al. in China, which also
identified a higher prevalence of the AA genotype in ovarian cancer patients.'® Hoggver,
contrasting results were reported in two earlier studies. One by Jia et al. demonstrated a higher
frequency of the CA genotype in the casggroup compared to the control group.'® Similarly, a study
by Janardhan et al. in India reported a higher frequency of the CC genotype in the case group
relative to the control group.'?

These discrepancies in the research findings regarding the VEGF rs699947 genetic variant and
ovarian cancer can be attributed to several factors.”’ Primarily, differences in ethnic backgrounds
and genetic diversity across the studied populations may influence the distribution of genotypes.
Furthermore, lifestyle and environmental factors, including exposure to carcinogens or other
external agents, may interact with genetic predispositions in complex ways, contributing to
variations in the risk of ovarian cancer across diverse populations.”” These factors emphasize the
importance of considering both genetic and environmental influences in the study of cancer risk,
as they may interact to modulate the development of the disease.
5

The A allele of VEGF rs699947 is gssociated with a higher risk and potential for the development
of EOC compared to the C allele, which appears to have a protective effect against EOC. The
findings of this study are consistent with three previous studies @pnducted in China, which
demonstrated that the frequency of the A allele of VEGF rs699947 was higher in the EOC caf§
group compared to the control group. Conversely, the C allele was found at a lower frequency in
the case group compared to the control group.'® However, a different result was observed in a
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study from India, where the frequency of the C allele in VEGF rs699947 was higher in the EOC
case group compared to the control group.'” The discrepancy between the findings of this study
and the previous studies conducted in India may be attributed to several factors, including
differences in etfhic backgrounds within the populations studied, the sample sizes used, and
variations in the clinicopathological characteristics of the ovarian cancer patients included in the
research.

In this research, the genetic variation of the VEGF rs699947 polymorphism in both the control and
case groups did not adhere to Hardy-Weinberg equilibrium (HWE). The Hardy-Weinberg law is a
principle in genetics that states the allele frequencies in a population will remain stable across
generations, provided no evolutionary factors affect the population.?! The deviation from HWE
observed in this study indicates that factors influencing the distribution of alleles and genotypes,
such as gene mutation, natural selection, non-random mating, genetic drift, and gene flow, may be
at play.”! Gene mutation occurs when the DNA sequence changes, either creating new alleles or
altering existing ones, which can affect allele frequencies in the population. Natural selection leads
to changes in allele frequencies as individuals with more advantageous traits are more likely to
survive and reproduce. Non-random mating happens when individuals select mates based on
certain genetic factors, influencing allele and genotype distribution. Genetic drift refers to random
changes in allele frequencies, particularly in small populations, which can cause certain alleles to
become more dominant or disappear. Gene flow involves the movement of individuals between
different populations, introducing new alleles and altering the genetic structure of the population,
which can result in deviations from HWE.?!

VEGF is recognized as one of the key angiogenic factors involved in various physiological and
pathological conditions. The evaluation of VEGF product expression in cancer tissue is crucial for
understanding its role in tumor angiogenesis. In this study, the relative mRNA expression of VEGF
was significantly higher in patients with high-grade epithelial ovarian cancer. These findings are
consistent with previous studies conducted in India, which demonstrated that 42 out of 50 (84%)
cases of epithelial ovarian cancer tested positive for both VEGF protein expression and mRNA
expression, which were significantly higher in carcinomas compared to benign and borderline
neoplasms.?? The increased VEGF expression is attributed to a shift in the balance between pro-
angiogenic and anti-angiogenic factors through a mechanism known as the "angiogenic switch."
This refers to the transition of tumors from an avascular phase to a vascular phase, which then
triggers hypervascularization in cancer cells.”

Various factors regulate the increased expression of VEGF, one of which is the hypoxic condition
of the tumor microenvironment’, along with cytokine influences via the PI3K/AKT pathway.**
Hypoxia is a condition where the tumor microenvironment experiences oxygen deprivation, which
is closely associated with the angiogenesis process that facilitates tumor growth.” HIF-la
(Hypoxia-Inducible Factor l¢) is degraded by the VHL (von Hippel-Lindau) protein under
normoxic conditions, preventing it from dimerizing with HIF-1p and binding to the VEGF gene
promoter. However, in cancer cells under hypoxic conditions, VHL is inactive, leading to the
stabilization of HIF-la. The stabilized HIF-1o then dimerizes with HIF-1p to form a heterodimer,
HIF-1.2¢ When cellular oxygen concentration decreases, HIF-1 activates a number of genes that
contain hypoxia response elements (HRE) on their promoters, including VEGF, to enhance oxygen
supply as a response to hypoxia. This HIF-1 dimer binds to the VEGF gene promoter, resulting in
increased VEGF expression and further driving the process of tumor angiogenesis.”®
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The increased expression of VEGF can also be triggered by cancer cell proliferation induced by
hypoxia.?” In the tumor microenvironment, uncontrolled cancer cell proliferation may surpass the
capacity of existing blood vessels to meet the oxygen demands of the tumor cells, which typically
occurs when the tumor diameter exceeds 1 mm.?® In response to decreased oxygen levels, tumor
cells adapt by increasing VEGF expression to promote the formation of new blood vessels”®
Additionally, cancer cell proliferation can be facilitated by survivin, a protein involved in cancer
progression by enhancing angiogenesis. The expression of survivin is regulated by the activity of
the B-catenin/Tef-Lef transcription factor through a signaling mechanism dependent on the
PI3K/AKT pathway, which in turn upregulates VEGF gene expression.”* Increased VEGF
expression can also be influenced by the interaction between CD40 and its ligand, which is
elevated in inflammatory conditions and is believed to enhance tumor growth and development
through the activation of the RAS signaling pathway.?® RAS activation, in turn, links to the
PI3K/AKT pathway, inducing VEGF activity as a key mediator in the process of new blood vessels
formation within the tumor microenvironment.”

The highest mRNA VEGF expression was found in high-grade epithelial ovarian cancer, primarily
due to the fact that the majority of the samples in this group were from high-grade serous
carcinoma, with a total of 27 samples. High-grade serous carcinoma is often associated with
mutations in the TP53 gene.*® Several previous studies on multiple myeloma, pancreatic cancer,
and renal cancer have shown that TP53 mutations can increase VEGF expression through
angiogenesis induced by CD40 ligation.”' Further research also explains that TPS3 mutations play
a crucial role in enhancing VEGF expression, as mutant TP53 collaborates with the subunit of the
chromatin remodeling complex Switch/Sucrose Non-Fermentable (SWI/SNF).*> This complex
functions to alter nucleosome and DNA structures during transcription. In this way, mutant TP53
can bind to the transcription initiation sites on the VEGF gene promoter through the activation of
the "angiogenic switch," ultimately leading to an increase in VEGF expression.*

In this study, a strong positive correlation and significant relationsp were found between the
VEGF 15699947 genotype and the relative mRNA VEGF expression levels in both low-grade and
high-grade EOC groups. Additionally, the VEGF rs699947 AA genotype plays a role in the
increased 1RNA VEGF expression in ovarian cancer patients. To date, no other studies have
reported a correlation between the VEGF rs699947 genotype and VEGF mRNA expression in
ovarian cancer. Two previous studies conducted on colorectal cancer patients in Australia and
Japan showed similar results, where the VEGF rs699947 AA genotype was associated with
increased VEGF mRNA expression in colorectal cancer patients.”® This is because VEGF
rs699947 is located in the promoter region of the VEGF gene, which can influence the promoter's
activity in binding specific transcription factors, thus controlling the initiation of transcription and
inducing a quantitative increase in VEGF expression in ovarian cancer.™*

CONCLUSION

this study, significant differences were observed in the distribution of the VEGF rs699947
genotype and allele between the normal group and the EOC case groups. The relative VEGF
mRNA expression levels were significantly higher in both the low-grade EOC and high-grade
EOC groups compared to the ovarian cyst group. Moreover, a significant difference in relative
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mRNA expression was observed between the low-grade and high-grade EOC case groups. The
elevated VEGF mRNA expression in EOC cases was associated with the AA genotype of
rs699947, which was reflected by a higher frequency of the A allele in the case groups. This
genotype was linked to an increased risk of EOC, with an odds ratio of 4.439, indicating a 4 .439-
fold higher likelihood of developin@EOC. In contrast, individuals possessing the CC genotype
exhibited the lowest levels of VEGF mRNA expressiffl in both the low-grade and high-grade EOC
case groups. These findings are further supported by the odds ratio of 0.225 for the C allele, which
suggests a protective effect against the development of EOC.
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TABLE
Table 1. Primers used in ARMS PCR
3 -
3] . . ™ GC  Amplicon
Primer Sequence (5’ = 3°) ©C) (%) size (bp)
VEGF (rs699947)
Forward Outer AAATTGAGGGAAATTGCTGCATTCCCATTC 65 40
Reverse Quter GAACAAAGTTGGGGCTCTGAGGCCTG 67 57 150
Forward Inner (A allele) GCCAGCTGTAGGCCAGACCCTGGTAA 69 61 94
Reverse Inner (C allele) ACCAGTCAGTCTGATTATCCACCCAGACCG 68 53 111
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Table 2. Primer used in gPCR

Primer Seq 5—=3) Amplicon size
VEGF
Forward CTGTCTAATGC CCTGGAGCC 94 by
Reverse ACACGTCTGC GGATCTTGTA P
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Table 3. Histological Types of EOC in the Study Subjects

Histological types Total cases Percentage (%)

Ebw-grade

Low-grade Serous Carcinoma 2 (5.56)
Mucinous Carcinoma 9 (25)
Clear Cell Carcinoma 11 (30.56)
Endometrioid Carcinoma 14 (38.89)
High-grade

Carcinosarcoma 2 (6,9)
High-grade Serous Carcinoma 27 (93,1)
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Table 4. Genotype and Alleles Frequencies of rs699947 in the VEGF

rs699947 Normal(n fg“"““’ G o ap-value YOR (95% CI)

Genotype

cc 58.5 338 0,005% 0,364 (0,178-0,741)
CA 26,2 46 0,001% 0,137 (0,038-0,493)
AA 154 61,5 0,000% 8,800 (3.803-20361)
Allele

c 71,5 36,2 0,000% 0,225 (0,134-0,380)
A 28,5 63.8 0,000% 4439 (2.632-7.486)

Note: a = Chi-square test, b = Odd ratio, ¢ = 95% confidence interval, * =p < 001
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Table 5. HWE Analysis of rs699947 in the VEGF gene

Normal Case
rs699947 Expected Observed p-value Expected Observed p-value
Genotype
cc 3327 38 8.3 2
cA 2647 17 0015 30,01 3 0,000
AA 527 10 265 40
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Figure 1. Correlation between the VEGF rs699947 genotype and VEGF mRNA expression
levels in low-grade EOC
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Figure 2. Correlation between the VEGF rs699947 genotype and VEGF mRNA expression
levels in high-grade EOC
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