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ABSTRACT

Yavas, G. (2021). Determination of Epidermal Growth Factor Receptor (EGFR)
Polimorphism In Patient With Prostate CancerYeditepe University, Institute of
Health Science, Department of Molecular Medicine MSc thesis, istanbul.

Cancer isassociated with increased mortality ratioworldvide while, prostate cancer
(PC),possess the most prevalentdeath ratio among male population. The metastatic form
of PC is the second leading cause of cancer-related death. Epidermal Growth Factor
(EGF) receptor (EGFR), is one of a member of ErbB family of receptor tyrosine kinases
(RTKSs) that encodes 170 kD glycoprotein. Studies have revealed that single nucleotide
polymorphisms (SNPs) occurring in the EGFR gene cause different types of
carcinomas, such as prostate adenocarcinomas and gliomas [1]. For better
understanding of how EGFR polymorphism lead to cancer development, case-control
study has been conducted in Turkish male population with 61 patient and 62 healty
individuals. Genotype analysis was performed with Real-Time PCR method for both
patient and control groups and statistical data were obtained from SPSS. Based on the
eveluated results, CC homozygous genotype 24 (38.7%), CT heterozygous genotype
53.2(%33), TT homozygous genotype 5 (8.1%) has been detected in patient group. On
the other hand, CC genotype 30 (49.2%), CT genotype 26 (42.6%) and TT genotype 5
(8.2%) has been recorded in control group. Consequently, there is a non-significant
association between patient and control groups depend on genotype analysis (p=0.475).
This study aims to detect EGFR rs1468727 SNP in patient with prostate cancer is

Turkish population and improve new aspects to clinical trials.

Key words: Cancer, prostate cancer, EGFR
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OZET

Yavas, G. (2021). Prostat Kanseri Hastalarinda Epidermal Buylime Faktori
Reseptorii Polimorfizminin Incelenmesi,Yeditepe Universitesi, Saghk Bilimleri

Enstitusi, Molekiler Tip Departmani,Master Tezi, istanbul.

Kanser, diinya ¢apinda artan 6liim oram ile iliskilendirilirken, prostat kanseri (PC),
erkekler arasinda en yaygin maligniteye sahiptir. PC'nin metastatik formu, kansere bagl
6limlerin ikinci nedenini olarak gosterilmektedir. Epidermal Blyume Faktoru (EGF)
reseptorii (EGFR), 170 kD’lik glikoproteini kodlayan ErbB reseptdr tirozin kinaz (RTK)
ailesinin bir Gyesidir. Calismalar, EGFR genindeki tek niikleotid polimorfizmlerinin
(SNP'ler), prostat adenokarsinomlari ve gliomalar gibi farkli tipteki karsinomlarin
ilerlemesine yol agtigini ortaya ¢ikarmistir[1]. EGFR polimorfizminin kanser gelisimine
nasil yol ag¢tigiin daha iyi anlasilmasi i¢in Tiirk erkek populasyonunda 61 hasta ve 62
saglikli birey ile vaka kontrol c¢alismasi yapilmistir. Hem hasta hem de kontrol
gruplarina Real-Time PCR yontemi ile genotip analizi yapilmis ve SPSS'den
istatistiksel veriler elde edilmistir. Degerlendirilen sonuglara gére hasta grubunda CC
homozigot genotip 24 (%38.7), CT heterozigot genotip 53.2(%33), TT homozigot
genotip 5 (%8.1) tespit edildi. Kontrol grubunda ise CC genotip 30 (%49.2), CT genotip
26 (%42.6) ve TT genotip 5 (%8.2) olarak kaydedildi. Sonug olarak, genotip analizine
bagl olarak hasta ve hasta bireyleri icermeyen kontrol gruplar1 arasinda anlamli bir
iliski ortaya konmadi (p=0.475). Bu ¢alisma, Tirk populasyonunda prostat kanserli
hastalarda EGFR rs1468727 SNP'yi saptamayi1 ve klinik arastirmalara yeni yonler

kazandirmay1 amaglamaktadir.

Anahtar kelimeler: Kanser, prostat kanseri, EGFR
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1. INTRODUCTION AND PURPOSE

Nowadays, cancer is releated with increased human mortality in all over the
world. One of the most hazardous type of this disease, prostate cancer (PC),possesses
the highest malignancy ratio among male population in worldvide. In particular, the
metastatic form is shown as the second cause of cancer-related deaths. Several various
types of remedies such as radiotheraphy, surgery and anti-androgen therapy (ADT) are
frequently used inclinic in order to treat PC. Researchers could not have higlighted the
molecular mechanism of prostate cancer progression completely, however, several
findings indicated that various pathways including growth factor receptors have a

crucial role in PC progression.

The ErbB family, also known as EGF receptor family composed of four
members; epidermal growth factor receptor (EGFR) or with other word ErbB1/Her1,
ErbB2/Her2, ErbB3/Her3, ErbB4/Her4, respectively. ErbB1l is the first discovered
member of the ErbB family and the first to be found in the development of
cancer.Because of that, ErbB1 has the most comprehensivelyinvestigated member
compared with other Receptor Tyrosine Kinases (RTKs). ErbBl is a 170-kd
glycoprotein that consist of N-terminal extracellular ligand-binding domain, a single
transmembrane helix, and a cytoplasmic part including a tyrosine kinase part followed
by a C-terminal regulatory domain[1l]. EGFR also acts in many biological events
including cell proliferation, initiation of signals that controls the epithelial
cells’behavior and solid malignanicies of epithelial cell origin. ErbB2, also known as
Her2 and ErbB3 are closely associated with the EGFR/ErbB1, however, ErbB2 receptor
is lack of ligands whereas, ErbB3 can not act as tyrosine kinase [2]. Several researchs
estimated that overexpression of ErbB4/Her4 is linked with breast cancer [3] . All
members of the ErbB family can form homodimers, heterodimers, and higher oligomers
via a subset of growth factor ligands.[4].

Particularly, the EGFR or ErbBl/Herl is overexpressed or mutated in

progression of PC, thus, more aggressive clinical outcomes have to be found.



Pre-clinical researches have shown that the pathway of EGFR
signallingmaytrigger the androgen receptor in androgen deprivation. In this thesis, it is
aimed to determine the EGFR rs1468727 polimorphism in patient with prostate cancer

to contribute the literature.



LITERATURE REWIEV

2.1 Cancer

Cancers have found in multicellular organisms for more than 200 million years.
Researchers have been discovered the evidence of this disease in the ancestors of

modern human which survived over a million years [5] .

One of the most considerable threat for human health, cancer, can be identified
as abnormall and uncontrolled proliferation of various cell types in the body [6]. As a
result of the different cell types, there are also many distinct cancer cells, that can be

categorized by their behavior, property and feedback to treatment.

About one century before, in early 1920s, Otto Warbung highlighted that there
are considerable differences between normal and cancer tissues in terms of metabolic
process and features. He revealed that, even under aerobic conditions several types of
cancers had the tendency to convert high level of glucose to lactate, defined as the
Warbung effect [7].

There are several distinct factors act in the development of cancer, and they are
mainly categorized as endogenous and exogenous [8]. Endogenous factors are
composed of destruction of immune system, inflammation, age, physiological status,

balance in endocrine system and hereditary inheritance [8].

The second subdivision, exogenous factorsincludes nutrition routine such as
preperation and conservation of foods, lifestyle, physical compounds (e.g radiation),
chemical substances (classified as synthetic and non-synthetic), socio-economic level
and biological agents. According to current global cancer data, viruses cause
approximately 15% of all cancer types worldwide. In humans, both DNA and RNA
viruses have ability to cause cancer [9]. Hepatistis B and C viruses (related with liver
diseses and primary hepatocellular carcinomas), Epstein Barr viruses (EBV) and Human

Herpes Virus 8 (HHPV-8) (main reason for nasopharyngeal carcinomas and Burkitt’s



lymphoma), Human Papilloma Virus (HPV) (related with cervical cancer), Human T
Lymphotropic Viruses | and Il (HTLV-l and HTLV-II) (associated withadult T-cell
leukemia) are the examples of biological agents which has ability to cause human
cancer [10-13]. Besides, growth factors, some bacteria types (e.g Helicobacter pylori,
responsible for gastric cancer) and parasites are associated with urinary bladder
cancer[14].

Some unhealthy habits such as using too much alcohol, smoking, eating certain
foods and their contamination with mycotoxins play an important role in cancer death
rates [8].

Several research findings haverevealed that all cancer cells mainly have seven
metabolic abilitiesgained during their progression: consistent proliferative signaling,
activation of oncogenes, loss of apoptosis function, escaping from tumor supressors,
becoming immortal, stimulating angiogenesis and triggering invasion and metastasis
[15].

Moreover, later evidences have showed that reprogrammed energy metabolism
and loss of immune-mediated disruption function have alsoessential role in cancer

development [15].

Accumulated cancer incidence studies indicated that carcinogenesis shows
differences between societies and those differences are related with several factors
(lifestyle, daily routines etc). Furthermore, migration of populations leads to the

development of certain cancer types in specific geographical regions [8].

In addition, spontenous genetic erros take place during the cell division. It is
assumed that these genetic errors occur with a frequency of about 10°to 107, through
change in nucleotides during cell division.Cancer development risk will increase, when

the errors occur in gene which causes neoplasmic progression [8].



Neoplasia is classified as benign or malign according to its characteristics.The
main properties of a malignant neoplasia are shown in Table2.1-1 [15]. Besidesmalign
neoplasias, benign neoplasias increase much more slowly. Additionally, they have any
effect on normal tissue funtion, unless they supress vital molecules[6]. The recent
neoplasia studies lead to better understanding of carcinogenesis, however, it can not be

sufficient to detect more minor variations such as molecular alterations [8].

Table 2.1-1. Malignant cell properties [8]

Neoplasic Cell
1- Escaping apoptosis 5-
Blockingangiogenesis
2- Invasion and metastasis 6- Expression of

telomerase

3- Unlimited replication possibility ~ 7-  Self-competence
in growth signals

4- Neoplasic diversification 8- Lack sensitivity
to anti-growth signals

2.2 Stages Of Carcinogenesis

The result of accumulated in vitro animal experiments has established that
neoplasia formation is a highly complex biological mechanism that may be divided into

three main phases. These are initiation, promotion and progression, respectively [8].

In addition, alterations in structure of genome take place in these three stages.
During promotion, many biologic processess take place such as generation of pre-
neoplastic cell, variations in gene expression and selective proliferation of initiated
cells. While intracellular apoptosis and cell proliferation sustain in a balance, they may
begin to occur at different rates. During the progression phase, this balance changes and

this causes an increase in malignancy. (Fig. 1) [8].
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2.2.1 Molecular Characteristics of Initiation

Results from multiple experiments indicated that tumorigenesis leads to
irreversible genetic modifications and that susceptible healthy cells become immortal
and malignant[8]. Tumor supressor genes are transcriptionally silenced by DNA
methylation of promoter regions of genes during initiation phase[16]. As a result of
chemical carcinogens, genetic errors take place by altering the molecular structure of

DNA that can give rise to mutation along DNA synthesis [8].

Consequently, mutation appears and causes proliferation, however, it does not

induce the differentiation [8].

2.2.2 Molecular Characteristics of Promotion

The biological mechanism of promotion became clear when the association with

low carcinognic activity and chemichal matters were figured out [17].

First of all, it has explained with epigenetic alterations, however, recent studies

showed that promotion stage comprises genetic changes as well [8,15]. Moreover,



genotoxical and mutational processes are not essential for promotion stage and
mitogenesis is the most significant biologic mechanism occured by promoters [18].
Promotion define as reversible phase and after the vanishing of promoters proliferation
may take place by apoptosis. [19-21].Many chemically identified promoting compounds
exert their effect throughout receptor molecules, some examples of this agents are
represented in Table 2.2.2-1 .

Table 2.2.2-1 Some Promoter-Target Tissue Associations in Carcinogenesis

Promoting Agents Target Tissue Reference(s)

Polypeptide trophic Liver [22]
hormones Skin

and growth factors Mammary gland

(EGF, prolactin, glucagon)
[23]
Tetradecanoylphorbol acetate (TPA) Skin

Sex steroids Liver, mammary tissue [24]
(androgens and estrogens)

In chemical carcinogenesis experiments with high use of all promoter
compounds and with prolonged exposure, neoplasias were seen to form without an
initiation stage. [18, 21, 25]. Sustain with phenobarbital, benzene, asbestos, TPA,
butylatedhydroxy toluene (BHT), arsenic give rise to the progression of neoplasias even
without exertion of initiation compounds [25, 26].There are two possible theories that
can be used to explain this contradiction; firstly, the genotoxic effect cannot be detected

by mutagenicity, and secondly, the automatic emergence of initiated cells.

Additionally, not all cells tend to be promoters, only cells that are induced to
divide, undifferentiated, and do not maintain apoptosis can cause malignant neoplasia

by destabilizing the mechanism of growth and natural cell death[25].



2.2.3 Molecular Characteristics of Progression

The lesions detected between initiation and promotion stage by using
histopathological methods are defined a preneoplastics and/ or benign neoplasias [21].
The final step of carcinogenesis is the conversion into malign lesions and particularly it
is noted as progression stage [27, 28]. Epigenetic and genetic pathways are required to
obtain a neoplasic phenotype in stage of progression [29]. Without being any stimuli,
cell proliferation undergoes during progression stage [21,30]. Growth faster, invasion,
irreversibility, metastasis, genetic instability and alterations in the metabolical,
biochemical properties of cells are the main characteristics of progression [18, 21, 27,
31, 32, 33]. Furthermore, angiogenesis occured by epigenetic mechanisms is

fundemental for progression of neoplasias.

Consequently, there are several reasons which have fundemental role in the

formation of carcinogenesis.

2.3 Causes of Cancer

Anything can lead to normal healthy cell to transform malignant cancer cell.
Several reasons may perform to generate abnormalities in cells and have been
associated to development of cancer. Researchers have not higlighted the reasons of
some cancer types, besides that, other cancers are affected by environmental or
chemichal substances or derived from one or more than one established reason.
Furthermore, genetic tendency has a key role in development of cell abnormalities that
causes cancer. In some cases, cancer take place because of the combination of many

factors in human [34].

Experimental animal studies show that carcinogens which lead to cancer
progression have been determined in humans. Since the mechanism of malignancy is

referred as complicated and multistage process, there are several factors that account for



the development of cancer and it would be quite simple to mention that cancer

development arise from not only one cause[6].

lonizing radiation and many other chemichal carcinogens perform by damaging
deoxyribonucleic acid (DNA), thus, mutation appears in cells. Since the stimulation of
mutation in main target genes are thought to be the pioneer case that give rise to the
progression of cancer, those carcinogenes are mostly termed as initiating agents. Solar
ultraviolet (UV) radiation, smoking and aflotoxin which is a potent
carcinogenparticularly for liver are counted as initiating agents and they are related with

the cancer development [6].

Another types of carcinogens cause to progression of cancer by inducing cell
proliferation instead of initiating mutations. Those substances are called tumor
promoters, that induce to cell proliferation during the early stages of tumor progression
[35].

Moreover, biologic agents such as hormones are also one of major reason of cell
abnormalities. Particularly estrogens perform in progression of cancer as tumor
promoter. It can be given as an well-known example that proliferation of uterine
endometrium cells are induced by estrogen and excess amount of estrogen dramatically

rises the risk of endometrial cancer in woman [36].

Recent evidences show that, another risk factors have been also foundin order to
increase prostate cancer risk. Especially beef, obesity, lack of exercise, chronic
inflammation, processed meats, stress and red meat are among the important causes that

contribute to the progression of cancer [37].



2.4 Types Of Cancer

Presence of cancer can be the consequence of abnormall proliferation of
different kind of cells. In this case, the most significant point in pathology of cancer is
the difference between malignant and benign tumors. A benign tumor such as fibromas,
adenomas and lipomas continues bound to its original zone, however, it does not
perform to invade adjacent normal tissue and these tumors do not have any tendency to
spread other different body parts unlike malignant tumors. On the other hand, the
malignant tumors are both able to invade surrounding other normal tissues and spread to
distant part of body by using lymphatic systems called metastasis. In order to diagnose
tumors as cancer, cells must be classified as malignant. Although benign tumors are
generally abducted from body by using surgical procedures, the gaining of metastasize

property becomes them more resistant to the medical therapies [38].

Moreover, both malign and benign tumors are categorized based on the cell type
from that they take place. Generally cancer types are seperated into three main sub-
groups: sarcomas, leukemias or lymphomas and carcinomas. Additionally, there are
other different ways to distinguish tumors such as determination of the tissue origin and
cell types (e.g. adenocarcinomas arise from adenomas) [6] .

According to the currentvalues of World Health Organisation (WHO), it has
been given below a table composed of number of new cases in 2020 for both sexes and
all ages in Turkey (Table 2.4-1).
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Table 4-1: Number of new cases and deaths, both sexes and all ages in Turkey,
2020[WHO]

Cancer Site Number of New Number of Deaths
Cases

Lung 41 264 (17.6%) 37070

Breast 24 175 (10.3%) 7161

Colorectum 21 191 (9.1%) 10 723

Prostate 19 444 (8.3%) 5 464
Thyroid 13 682 (5.9%) 795

Other cancers 114 078 (48.8%) 65 22

2.5 Noval Treatment Of Cancer

Cancer represents several different symptoms derived from localization, size and
growth pattern of tumor. Although some patients have more awareness than others,
there are incredible variations in diagnosis durations of cancer.Recently, imaging and
biomarkers are frequently used in cancer diagnosis to provide the most appropriate
treatment to patients. There is a marked increase in the use of computed tomography
(CT) and other diagnose tool called magnetic resonance imaging (MRI) to achieve great
results on detailed tumor structure and cancer anatomy. Besides these methods, there is
an another tool using in cancer treatment named as positron emission tomography
(PET). In this method, substances are marked with a radioactive molecule and it is an

obviously beneficial way toprovide the detection of whole body biochemistry [39].
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Biomarkers, in other words biologic alterations are created by the existence of

tumor progression. They can be synthesized directly by cancer cells (e.g prostat spesific

antigen, PSA) as well as exhibit complex alterations in higher organ systems. Cancer

patients are more advantageous than others if the disease is in the initial stage, but the

most appropriate treatment should be started as soon as possible according to the

condition, size and type of the tumor. Treatment of cancer requires the collaboration of

many different study fields following that pharmacology, oncology and molecular

biology. The treatments used against cancer are shown in Table 2.5-1 below and a brief

explanation is given about them[40].

Table 2.5-1 Main cancer therapies and their functions

Treatment

Explanation

1- Surgery
2- Hormone Therapy

3- Targeted Drug Therapy

4- Bone marrow transplant

5- Clinical Trials

6- Chemotherapy
7- Immunotherapy

8- Cryoablation

9- Radiofrequency ablation

10- Radiation Therapy

To abduct cancer or as much of cancer as possible.
Cancer can be cured by blocking some hazardous effects of
many hormones, best-known exmples are used in breast and

prostate cancer

Focuses on specific variations

Chemotherapy, adittionally reffered as stem cell transplant
New approaches to explore new procedures to fight with
cancer
Using the combination of different drugs to kill cancer cells
Usage of patients’s immune system and its members to fight
with cancer
Eliminate cancer cells by using cold, reperated more than
one time
Leading to cancer cells to die by heating
Destroying cancer cells by usage of high-powered energy

beams

12



Recent cancer investigations reported that molecular biology also may be used
as a tool for decreasing the hazardous effects of treatments and provide direct therapy to

specific targets [41].

The existence of different types of cancer in humans was mentioned before, and
following that information about prostate cancer will be given.

2.6 Prostate Cancer

2.6.1 General Information About Prostate Cancer

Prostate cancer (PC), the fifth cause of death worldwide, is one of the most
prevalent cancer diagnoses in men. [42-43]. PC is the type of cancer with the highest
incidence after lung cancer in the world. [42]. According to WHO's current values in
2020, 19 444 people were diagnosed with prostate cancer and 13,980 survived in
Turkey [44]. In developed countries, prostate cancer constitutes %33 of cancers among
men [45]. The incidence of prostate cancer differs from country to country, with the
highest rates occurring in developed countries such as the United States, Scandinavia,
and Canada, while China and other Asian countries have the lowest rates.These
differences are derived from several factors, genetic tendency, exposure to
environmental risk factors, social life conditions, quality of health care systems or the
combination of them can be given as the best examples [45]. Interestingly, prostate
cancer has a lower incidence in white men than in African-American men.The main
reasons of this inequility have been assumed to variations depending on genetic

susceptibility, social or external factors [42].

Symptoms of prostate cancer mostly may not appear at the early stages, remains
its progression indolently, thus, treatment can not be necesary or less may be sufficient.
However, patients with prostate cancer often face with frequent urination and nocturia
as a result of prostatic hypertrophy.In the advanced stages of prostate cancer, patients
complain of urinary retention and back pain. Also, another dangerous feature of prostate
cancer is that the axis skeleton is the body part most common to metastasize to bone.
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In general, the diagnosis of prostate cancer is made by the plasmatic level of
prostate specific antigen (PSA, glycoprotein > 4 ng/mL) [42]. After the application of
PSA, the incidence of the prostate cancer undeniably rised [45]. Normally, prostate
tissue synthesize PSA. Tissue biopsy is widely used in medicine to confirm the presence
of cancer, because PSA can also be found in patients without cancer, which can lead to

some diagnostic errors.

In addition, androgen deprivation therapy (ADT), radiotherapy, chemotherapy,
ablative treatments, and immunotherapy are classified as non-surgical methods used to
treat patients with PC. Depending on the patient's history, these treatments can be used

alone or in combination [46].

In the generation and progression stages of prostate cancer, nutritional habits
physical exercies and adopting no stationary lifestyle has a crucial role.In particular,
dietary differences are associated with ethnicity in the observed worldwide incidence
differences of PC [42].

2.6.2 Epidemiology

It has been rarely observed that people under than 50 years old are suffered from
prostate cancer (< 0-1% of all patients). Approximately people over 65 years constitue
the %85 of patients while the average age of this disorder between 72 to 74 years. The
total risk for patients with prostate cancer at 85 years ranks between 0.5% to %20 all
over the world (statistics are obtained from Cancer statistics in Sweden 1999 and 2001)
[47].

The incidence rate of disease varies across the ethnic groups and regions.
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According to the GLOBOCAN’s 2020 data, the frequency of prostate cancer differs
from one ethnic origin to another shown in Figure 2.6.2-1.

Africa Ocenia
7% 2%

Latin America and

Europia
33%

Northern America
17%

Figure 2.6.2-1 Incidence of prostate cancer across main regions in the worldvide

Additionally, incidences of prostate cancer shows differences across
ages.According to noval researches, prostate cancer is rare in men under 50 ages,
however, the incidence rate is steadily increasing between the ages of 50 and 59[48].
Approximately 60% incidence rate is constitued by men over the ages of 65 depending

on 2016 National Cancer Institue statistics.

2.6.2.1 Mortality

Mortality rates show obvious regional variations, as do prostate cancer
incidence.Central America had the highest mortality ratios in patient with prostate
cancer at 10.7 per 100,000 people reported in 2018. After that, Central America is
followed by other developed countries; Australia, New Zealand and Western Europe,
respectively (Figure 2.6.2.1-1).
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Figure 2.6.2.1-1. Age-standardized all ages mortality ratios in patient with prostate cancer in 2020
worldwide, produced by gco.iarc.fr. Data achieved from GLOBOCAN 2020.

By using PSA screening method, mortality rate decreased in patients with
prostate cancer in men aged 55-69 has been noted by USA Preventive Task Force
(USPSTF, 2018) [49].

Besides, prostate cancer data for men more than 70 ages are still high
[50] .Among all races, Afro-American men are placed at the top of the mortality rate
pyramide from prostate cancer. It is not only associated with that Afro-American men
can have many particular genes which tend to undergo mutations in order to generate
prostate cancer, however generally that those alterations are related with a more invader

kind of malignancy [42].

2.6.2.2 Survival

The survival rate can differ from region to region. While it is around 76% in
Eastern countries, it is around 88% in Southern and Central European countries.Because
of prostate cancer awareness with common use of PSA, survival is increasing in all

European countries[43].
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2.6.3 Risk Factors of Prostate Cancer

There are many different types of established risk factors which perform to
increase the existance of prostate cancer in human body are represented below Table
2.6.3-1.

Table 2.6.3-1 Risk Factors of Prostate Cancer

Risk Factors

1- Age 5- Androgens

2- Ethnicity 6- Diet and Exercise

3- Familial and 7-  Lifestyle

genetic risk

4- Infection and

Inflammation

2.6.3.1 Age

The risk to have prostate cancer is considerable higher in men after 50 ages
compared to younger and they have lower survival ratio. Based on this evidence,
medical doctors consider the most appropriate treatment according to the age of

patients. In other words, age performs to detect treatment type [52].

Men under the ages of 50, have low risk to diagnosed with prostate cancer, this
constitues less than 0.1% of all cases. Mostly prostate cancer is detected in 65 years old
men, and this group accounts for approximately 85% of all affected patients.All over the
world, the risk of developing prostate cancer in 85 years old men varies between 0.5%

and 20%. [53]. Besides, microscopic prostate cancer particles were detected in 30% of
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men in their forties, 50% of men in their fifties, and more than 75% of men in their
eighties in autopsy examinations [54].Due to the significant effectof age on prostate
cancer development, PSA screening and digital rectal examination (DRE) are highly
recommended, especially for men after the age of 50 [52,55]. Prostate cancer researches
reported that only one PSA measurement between the ages of 44 to 50 years has
capability to predict prostate cancer untill 25 years after current date [56].

Men aged 75 years have a lower risk of developing prostate cancer with a PSA
level as low as 0.5 ng/ml compared to men of other ages. On the other hand, patients
with a PSA level of 0.5 to 1.0 ng/ml have a two-and-a-half times greater risk of prostate
cancer than men with PSA level of up to 0.5 ng/ml. Furthermore, men who have
between 2.0 to 3.0 ng/ml PSA level has more than 19 times risk compared to men who

have up to 0.5 ng/ml PSA to develop prostate cancer [57].

2.6.3.2 Ethnicity

Prostate cancer incidence shows variations between different ethnicities and
regions. Asia has the minimum ratio of prostate cancer incidence, particularlyin China,
Japan and India. On the other hand, while the USA has 161 new recorded patients per
100,000 population in a year, African-Americans have the maximum incidence of PC
with 272 new recordedpatients per 100,000 population [58]. Researches on immigration
revealed that when people originally Japanese emigrate to the USA, their PC risk
increase dramatically. This evidence higlight that unclear external risk factors also have

crucial role to the progresion of prostate cancer [52].

2.6.3.3 Familial And Genetic Risk

One of the most well-known and researched risk factors for prostate cancer is
family history[59]. The Health Professional Follow-up Study conducted on 3,695
prostate cancer cases between 1986 and 2004 revealed a 2.3-fold greater risk in patients
with brother’s history of prostate cancer (95% confidence interval (Cl) = 1.76-

3.12).Moreover, the same research showed that the risk was 1.95 to 2.16 times higher
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for those who had a brother or father diagnosed with PC at 60 ages or before 60 ages.
[60].The relationship between familial PC and the risk of its occurrence is shown in
Table 2.6.3.3-1

Table 2.6.3.3-1 Association Between Relative and Absolute Risks and Familial History
[61]

Familial History Relative Absoulte Risk

Risk (%)
No history 1 8
Brother or Father 2 15
Brother or Father being patient under the age 3 20
of 60
Both father and brother 4 30
Hereditary PC 5 35-45

Sporadic, familial and hereditary are the main phenotypes of prostate cancer.If
one or more first-degree relatives of a person diagnosed with PC have been diagnosed
with PC, it is called familial type of prostate cancer. One sub-group of familial prostate
cancer, hereditary prostate cancer points a pattern which is coherent with Mendelian
inheritence [62]. Sporadic prostate cancer phenotype is approximately constitue 85% of
all prostate cancers, besides hereditary type is account for nearby 43% of at all early age

disese(early age refers at 55 years or younger than 55 years) [63].
Using complex segregation analysis, many different types of susceptibility genes

responsible for prostate cancer, which show a dominant pattern in inheritance, have
been identified[64].
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RNASEL was the first gene locus discovered using genome-wide screening
methods in patients with familial PC that encodes an enzyme called 2-5A-dependent
ribonuclease (RNaseL). It is responsible for regulating the biological impacts of

interferons, especially those that respond to certain viral infections.

There are also another candidate genes were determined such
asELAC2, MSR1, OGG1, CHEK2, BRCA2, PON1, and GDF15. However, mutations
that occur in many of these loci are associated with a low frequency of prostate cancer

risk.

Furthermore, some of those genes encode proteins which play a crucial role in
defense system against oxidative stres and infection. Existance of structural damages in

these proteins may causeincreased tendency in cancer development [65].

Although scientists detected other different several genetic variants that
responsible for PC, association among these variants and aggresive behavior of this

disease is stil not fully highlighted yet[66].

In addition, hypermethylation of cytosine residues in DNA at promoter CpG
islands perform in prostate cancer development. In other word, hypermethylation at
multiple locus are related with pathological and clinical properties of prostate

carcinogenesis [67].

Current discoveries revealed that there are fusion oncogenes (TMPRSS2-
ERG and TMPRSS2-ETV) perform in progression of PC. With investigation of those
fusion oncogenes, its role in this disease has been confirmed and can be used as
diagnostic tool. In addition, they can be performed in treatment stages of prostate cancer
in the future [68]. TMPRSS2-ERG fusion leads to more higher stages of prostate cancer
and metastasis to lymph nodes in comparison with patients in absence of the gene [69].
Several investigations about fusion oncogenes are stil maintained in order to use them

as biomarkerto detect prostate cancer in early stages [70].
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2.6.3.4 Infection and Inflammation

With the highlight of the molecular and genetic knowledges, researchers have
found that hyperproliferation and inflammation (particularly infection-associated) lead
to the generation of several distinct cancer types such as colon and bladder [71]. The
prostate is exposed to agents that cause inflammation through sexual activity and urine.
Based on this information, the hypothesis is that those agents can trigger inflammatory

mechanishms and cause to malignancy in the prostate.

Despite several epidemiological studies about association between prostate
cancer and inflammation, there is still inconsistencies, however strong evidences

indicates that infectious agents can cause the PC pathogenesis.

Moreover, there is a strong relationship between the well-known susceptibility
genes responsible for prostate cancer and the defense mechanism that combats oxidative
damage and inflammation. The existance of any functional damage of these genes can
give rise to disruption in prevention of tumor formation. The protein products of these

genes have many different functions shown in Table 2.6.3.4-1.
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Table 2.6.3.4-1 Risk FactorGenes For Prostate Cancer

Gene Chromosome Function of Protein
ELAC2 17pll Generating 3' termini of tRNAs
RNASEL 1924-25 Innate immunity against viruses and other
pathogens
MSR1 8p22-23 Homeostasis by clearing modified lipids and
proteins
0OGG1 3p26.2 Base exicision repair
CHEK2 22q12.1 Regulates cell divison and controlls check points
BRCAZ2 13g12.3 DNA repair and tumor supressor
PON1 7921.3 Antioxidant and anti-inflammatory
GDF15 17p13 Growth and differentiation, still not completely
clear
TMPRSS2-ERG 21022.3; Fusion oncogene
21g22.2
TMPRSS2-ETV1 21922.2; Fusion oncogene
7p21.2
2.6.3.5 Androgens

It has been proved that androgens have a vital role in maturation, protection
anddevelopment of prostate. In addition, it performs in proliferation and differentiation
processes in the luminal epithelium. Several studies have indicated that there are two
major androgen types in adult men named as testosterone and dihydrotestosterone.
Testosterone is categorized as the main circulating type of androgen in adult men,
however dihydrotestosterone is basicly seen in tissues. Principally in peripheral tissues
(e.g prostate gland and skin) dihydrotestosterone is produced from testeosterone by the
catalitic activity of the 5a reductase isoenzymes type 1 located in mostly hair and skin
and type 2 found in the genital skin and prostate [72].Androgen receptor proteins
contribute to maintain activity of androgen in prostate cells.These proteins connect with
DNA for triggering DNA synthesis and transcription of genes that able to remain the

cellular proliferation process.
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There are numerous studies involving the function of serum androgens in
prostate malignancies. Besides these numerous studies only one research has indicated
that the presence of excess testosterone serum levels increases the risk of PC
progression [72]. Excess plasma levels of testosterone and lower amount of globulin
(sex-hormone binding type) have been seen as great risk for progression of prostate
cancer under the condition of both marker’s existance simultenously. Interestingly,
epidemiological studies revealed no differences in circulating hormone levels between
men who produce PC and live without it, using eight prospective meta-analyzes [73].
Moreover, current meta-analysis results obtained from all over the world
provedanyassociation with the risk of PC and sex hormone levels containing total
amount of androstenediol, free estradiol, estradiol, dihydrotestosterone, testosterone,free
testosterone anddehydroepiandosterone[74]. In other words, the obtained data mostly do
not directlyprovide better-understandingandrogen role in progression ofPC. However,
researchers do not completely prove anassociation between androgen-exposure situation

and generation of PC.

Recent findings indicate that polymorphism in the SRD5A2 gene, which
encodes the type 2 isozyme of 5a reductase, is associated with high-grade prostate
cancer and poor prognosis.On the other hand, emergence of substitution at codon 49
(A49T) lead to the five-fold better enzymatic activity, besides it has been linked with
poor prognosis [75]. Noval studies obtained from meta analysis indicates that variant
allele of SRD5A2 gene (49T) is not directly associated with the risk of PC[76].

In addition, another type of SRD5A2 polymorphism that occurs at codon 89
(V89L) is related with aggressive clinical consequences of this disease, such as
increased PSA level and disease stage, and is seen in men who experience the first

stages of the disease [77].

Current evidence has proven that mutant genes play a role in the anabolism and
catabolism mechanism of testosterone and thus are involved in progression of PC.
Cytochrome P450 17 (CYP17) is responsible for the two main steps of testosterone

synthesis. In addition, recent findings have demonstrated an increased risk of prostate
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cancer with the CYP17A1 polymorphism [78-79].Also, prostate cancer patients who
carry at least one SRD5A2 89L allele are at extremely high risk[80].

2.6.3.6 Diet and Exercise

It has been emphasized that dietary components and nutritional habits may cause

an increase in the risk of PC [81].

Mortality and incidence of PC correlate with the average fat consumption such
as unsaturated fats worldwide [81]. Insuline resistance and inflammation have a
significant role in the carcinogenesis mechanisms appeared by obesity. Insulin
resistance-associated oxidative stres, circulating inflammatory-linked factors (e.g leptin,
tumor necrosis factor and interleukin 6, contribute to tumor growth) are rised during the
progression of prostate cancer [82-83]. Based on in vivo and in vitro experimental
results, a correlation was indicated between the reduction in consumption of fat and the

absence of proliferative prostate malignancies [84-86].

Although obesity is recognized as one of the most common risk factors for PC,
data on the correlation between obesity and tumor growth are still inconsistent. It is
categorized as risk factor in aggressive PC cases due to changes in circulating metabolic
and sex hormone levels[87]. Additionally, the only explanation for the low risk of obese
men for prostate cancer is the complexity and difficulties in diagnostic processes
[88,89].

Eventually, obese men have lower possibility to possess an elevated PSA, biopsy
ratio is lower and because of that diagnose of prostate cancer is lower. Furthermore,
obese men have a larger prostate compared with normal-weight men, thus, there is
much more difficultyin detecting cancer for biopsy [89]. Clinicians apply Body Mass
Index (BMI) in order to eveluate the concentration of PSA because obesity is a major
risk and it causes a lower diagnose of PC. Application of BMI as like other methods
which are recently included (race, ethnicity, origin, familial history) is used as risk

calculator for prostate cancer detection, also it enhances the diagnosis performance [90].
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In addition, high uptake of red meat is also known as a significant risk for the
progression of PC[91,92].With other words, red meat has been counted as a risk for PC
due to the high-temperature preparation process that leads to the production of

carcinogenic agents such as heterocyclic amines.

Numerous researches have indicated a preservative function of vitamin D
against the progression of prostate tumors. Depending on the experimental studies,
vitamin D blocks cell growth in prostate cancer by stimulating apoptosis mechanism,

inhibiting the cell-cycle process and decreasing the metastatic activity [93].

2.6.3.7 Lifestyle

Based on International Agency for Research on Cancer (IARC) findings
carcinogenes are categorized depending on the degree of hazard, and tobacco products
include over 4,000 chemical substances that over 60 of them are categorized as class 1

or class 2 carcinogenes [94].

Smoking also has an impact on hormonal alterations in human body. Smoker
men were detected to possess increased levels of circulating testosterone and
androsterone. This finding demonstrated that smoking contributes to progression of

prostate cancer and increases the risk [94-96].

Many studies have revealed that alcohol consumption is another important factor
affecting prostate cancer as in other types of cancer.Alcohol consumption and its
continuous use increase the risk of occurrence for all types of cancer, including prostate
[97]. It has been proved that alcohol consumption has an effect on polymorphisms in
genes encoding enzymes such as alcohol dehydrogenase for ethanol metabolism, folate

metabolism, and the DNA repair system [98].

In addition, sexual activity exert infectious agents to prostate. It is stated that the
risk of prostate cancer is high especially in men who have many and different sexual
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partners and are sexually active from an early age.Despite all these findings, results are
still not consistent among other studies [99,100].

2.6.4 Diagnosis and Treatment

Prostate cancer has been seen commonly all over the world.Although it is an
indolent disease, the third cause of male death worldvide.Early-stage diagnosis and

proper treatment for patients have a vital role in their survival without cancer.

First, tissues are obtained by needle biopsy for the diagnosis of prostate cancer,
then microscopic examination is performed on the obtained tissues. The prostate biopsy
is maintained by the usage of transrectal untrasound to acquire between 10 to 12
samples of prostate tissue in a grid-like design. The tissue samples are examined by a
pathalogist, then the pathologist extracts a primary Gleason grade for the detection of
pre-dominant histological pattern. The secondary Gleason grade is then determined and
both degrees should be between 1 and 5 depending on the structure of the microscope
and the presence of cells.Clinicians define prostate cancer as low, intermediate, and
high risk, and this diagnosis is made based on the outcome of Gleason patterns,
circulating PSA levels, and disease stage. Because of the presence of heterogeneity in
each risk group, much more specific and seperator insturments have been improved and
confirmed [101]. The Comprehensive Cancer Network risk classification is an example

of a 5-layer system where groups are divided into low and high riskconfirmed [101].

Many different types of new biomarkers have been found, such asConfirmMDX,
4Kscore, prostate cancer antigen 3 test, Prostate Health Index,which contribute to
detecting possible negative outcomes.

Testing for serum PSA variants is available to determine the probability of
prostate cancer in patients with a previous negative biopsy [37,102].0On the other hand,
there is an epigenetic assay exerted to prostate biopsy tissue, which exhibits similar

discrimination ability and can measure DNA methylation [103].
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In addition, new imaging tools are introduced to improve diagnostic
performance.One of these imaging tools is magnetic resonance imaging, briefly called

MRI is generallyused in clinics in order to detect PC in early stages[104].

It has a vital role to apply an appropriate treatment followed by diagnosis of
prostate cancer. Treatment of this disease can be divided into two main subgroups,

depending on whether it is localized or metastatic.

If the patient has a localized type of prostate cancer, in other words, is not
showing a visible lymph node or metastatic behavior, they can choose one of two main

treatment options: surgery and radiation therapy.

The surgery and radiation are counted as a powerful treatments for patients who
have more advanced prostate cancer (e.g. if the patient has more than 10 ng/mL PSA
level and nodules are visible obtained by digital rectal examination). Radiation theraphy
has technologic advantages among other therapy methods. Similar with surgery,
intensity-modulated radiation therapy has generally substituted another type of
treatment called 3-D conformal radiation. While both cross-sectional imaging and
computerized software are applied in planning methods, intensity modulated radiation
therapy emits inhomogeneous radiation beams suitable for not regularly shaped
organs.Therefore, it reduces the radiation transmission to the surrounding tissues and

the subsequent toxicity that may occur in the urine and intestines[105, 106].

Another major type of PC treatment, androgen deprivation theraphy (ADT) is
applied to metastatic prostate cancer patients. Unfourtunately, researchers have proven
there is an undeniable associationamongADT and toxicity. Some metabolic changes,
sexual failure, hot flashes, heart failure, and cognitive impairment have been noted, as
well as proven adverse effects such as decreased bone mineral density [107,108]. A
meta-analysis result showed that here is no association between ADT and increased
mortality from cardiovascular failures, while the result of a post hoc analysis claimed

that heart failure can be present in patients with pre-existing heart problems [107,109].
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Based on all these concerns about usage of ADT, intermittent type ADT was
found and became more prevelant. A meta-analyis declerad a link between the
intermittent ADT and non-inferiority, compared with continuous ADT and progression

of prostate cancer, cancer-related survival and all survival [110].

Furthermore, multimodal theraphy and precision medicine have a vital role

particularly in future advances to treat metastatic form of PC [111].

In summary, developments in PC diagnosis and treatment provide advantages
into classifying patients according to risk and allowing medical doctors to suggest
treatment according to the prognosis of the cancer and the patient's choice. Initial
treatment combined with chemotherapy increases the survival rate compared to ADT. In
addition, abiraterone, enzalutamide, and other chemical carcinogens may help to the

progression of metastatic PC which is resistant to homone therapy.

2.7 Epidermal Growth Factor Receptor

First of all, it has been demonstrated that growth factor has a crucial role in
several biologic mechanisms for instance development, growth and many others. They
are essential for several biologic mechanisms such as cell-cell communications, fate
determination, cell homeostasis, apoptosis, migration of cells and specilization. The main
function of growth factor receptors is to transmit signals directly to the nucleus through

stimulation of messengers or receptor translocation.

ErbB family of receptor tyrosine kinases are composed of four sub-group;
epidermal growth factor (EGF) receptors (EGFR), additionally named as ErbB-1 or
HER1, HER2/neu (ErbB2), HER3 (ErbB3) and HER4 (ErbB4), respectively. Among
other subgroups, EGFR is one of the most comprehensivelyexamined members of the
ErbB family in cancer progression.Those receptors are also categorized as single-chain
transmembrane glycoproteins which composed of an extracelullar ligand-binding
ectodomain, a transmembrane domain, a short juxtamembrane section, lastly a tyrosine

kinase domain and C-terminal tail including tyrosine (Figure 2.7-1).
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Figure 2.7-1. Linear schema of ErbB receptor domains. An ecto N terminal domain includes four different
subdomains. L1 and L2 (leucine rich subdomains) connect with ligand directly. CR1 (cysteine-rich
subdomain) includes the dimerization loop which has role in receptor-receptor connection. A short
transmembrane and a juxtamembrane domain interact with ectodomain to divided into two lobes; tyrosine

kinase domain and the C terminal tail.

Considerable amount of N-linked oligosaccharide and a single polypeptide chain
of 1186 amino acid residues built a mature EGFRform. The ligand binding ecto domain is
separated from a cytoplasmic domain responsible for encoding an EGF-regulated tyrosine
kinases by a single hydrophobic membrane sequence [112-114]. The most conspicuous
property of the receptor’s cytoplasmic protein is sequencing of the tyrosine kinase
domain.On the other hand, the ligand-binding ectodomain is less conserved among the

other four receptors, so it has proven to have distinct properties for ligand binding [115].

Hemodimerization or heterodimerization which have a crucial role in tyrosine
kinase activation are stimulated by ligand binding. In other word, the ligand binding
promotes dimerization of receptors.Stimulation of tyrosine kinase is fundemantal and

constitue the first step in the transduction pathway of EGF signal [116].

First of all, the ligand binds to the appropriate receptor. After binding, it triggers
several signal pathways [117-120].
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Much evidence indicates that the development and pathogenesis of different types
of carcinoma involves EGFR.In human carcinomas, EGFR and other EGF-like peptides
are overexpressed. Based on in vivo and in vitro studies, these protein compounds
stimulate the transformation of cells. Thus, cases of cancer are diagnosed if a mutation
occurs in the tyrosine kinase domain of Epidermal Growth Factor Receptor and also gene
amplification ofEGFR is seen[121].

Activation of EGFR causes the progression and development of many different

types of cancer through multiple complex pathways which are still not fully known.

Prostate cancer is frequently seen in male population and the members of ErbB
family act in progression and development of it. Although the mechanisms by which
members of the ErbB family contribute to disease progression are still not fully
elucidated, the aberrant behavior of EGFR has been related with castration-resistant

disease development, possibly due to defects in androgen signaling [122].
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MATERIALS AND METHODS

3.1 Sample Selection and Definition

In this study, patients diagnosed with prostate cancer (n=61) and a control group
(n=62) were examined. The patient group was consist of patients who were diagnosed
by urology department, while a control group was composed of healthy individuals.
Ethical approval was achieved from the Ethics Committee of Yeditepe University for

this thesis work (Ethics committee decision no: )

3.1.1. Control group:The control group contained individuals age between 40

to 70 who were not diagnosed with prostate cancer by clinical studies.

3.1.2. Patient Group: The patient group included individuals obtained from
Yeditepe University Hospital. This group consisted of individuals age between 40-70

who were suffer from prostate cancer.
3.2. Materials and Devices Used in the Experiment
3.2.1. Materials Used in DNA Isolation

DNA isolation was carried out from peripheric venous blood samples. Those
samples were stored in tubes at +4°C till the experiment was started. EDTA
(Ethylenediaminetetraacetic acid) contained tubes were used in order to prevent blood
clotting. For the DNA isolation, DNA Isolation Robot (IPrep pure link, Invitrogen and
the Thermo Fischer Scientific Inc) system was applied.
3.2.2. The Equipment Used in the Experiment

In this study, DNA Isolation Robot (IPrep Purelink, Invitrogen, Thermo Fischer

Scientific Inc), Nanodrop 2000 (Thermo Fischer Scientific Inc), Real Time PCR (Fast
Real Time 7500, Applied Biosystems), 7500 Fast Real-Time PCR Instrument, Plate
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Centrifuge (Hettich), Centrifuge (Centrifuge 22R-Beckman Coulter), +4°C Refrigerator
(Haier), -20°C Refrigerator (Haier), Ultra Pure Water (Pure Lab Option Q,EICT),
Vortex (V.l Plus Biosan) and a Pipette Kit (Thermo Fischer Scientific Inc) were

utilized.

3.3. Methods

3.3.1. Genomic DNA Isolation From Blood

All venous blood of patient and control group samples were collected in the
EDTA-containing tubes volumed of 5 mL. Until the DNA isolation was started, all
blood samples were stocked in refrigerator at +4°C. A robot of iPrep DNA extraction
(Invitrogen) and from the genomic DNA isolation Kit with iPrep was used for DNA
isolation. By using this system, DNA can be isolated from 350 pL of peripheral blood,
therefore this system allows to run 13 blood samples simultaneously.One cartridge is
used for each of the samples, and these cartridges are shaken for a while to ensure that
the magnetic beads bind effectively with the DNA before placing the samples in their
cartridge.

iPrep robot operates according to ChargeSwitch® (CST®) technology, acting as
a calibrated extraction procedure. This procedure provides an advantage to isolate high
amount of genomic DNA from the samples. In this procedure, elevated amounts of pure
genomic DNA may be obtained from samples by utilizing paramagnetic particles. A
DNA-binding surface encloses those particles. ChargeSwitch® (CST®) extraction
procedure is unique indeed compared with other extracion methods such as silica-based
DNA extraction procedure. The pH of enclosing bufferof particles alters the charge of
beads. Under low pH conditions, the DNA backbone is negatively charged, then binds
to positively charged beads. By the utilization of low salt buffer which has higher pH
for DNA elution, those charged beams beconme neutralized. After the nucleic acid
molecules pass into the washing buffer, the DNA samples become ready for the
experiment. As a final stage of the experiment, agueous DNA samples were acquired

and stored in the refrigerator at +4°C.
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3.3.2. Measurement of DNA Purity

Uv spectroscopy, in other word NanoDrop, measure the ultraviole (UV)
absorbance of nucleic acids at 260 nm. Particularly in that spectrophotometric method,
cuvettes or caprillaries are not demanded. Nanodrop is used in order to measure DNA
concentrations of both OD260/0D280 and OD260/230 equations. Not only the purity,
also the concentration of nucleic acids such as DNA is measured by NanoDrop.
Because of the utilization of NanoDrop for the measurement of nucleic acids, this
device is not capable of separete many molecules such as RNA, double-stranded DNA
(ds-DNA), nucleotides and single-stranded DNA (ss-DNA) [123].

In this thesis, the concentration equation was obtained by using the NanoDrop
2000 (Thermo Fischer Scientific Inc). DNA sample were used for 1,5 pL for each
individuals. Before the measurement of DNA samples, they were diluted with the 1/100
proportion. To measure the DNA concentration, each sample was placed on open arm,
and then the arm of the instrument was closed. At the end of each sample quantification,
distille water was used for cleaning the teritory, and this situation provides a clean and

safe zone for another experiments.

One Optical Density (OD) Unit corresponds to 50 pg / mL of ds-DNA at 260 nm
wavelength. By quantifying the OD260 / OD280 equation, the purity of all DNA
samples was analyzed. The appropriate OD260 / OD280 proportion ranges between 1.7
to 1.9 while working on genotyping [125].

DNA concentration was measured at 260 nm by using NanoDrop. The formula

in Figure 3.3.2-1 was applied to obtain the concentration.

dsDNA concentration =50 pg / mL x OD260

Figure 3.3.2-1Formula of DNA concentration at 260 nm
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3.3.3 Detection of EGFR Polymorphism by Using Real-Time PCR

7500 Fast-Real-Time Polymerase Chain Reaction (Applied Biosystems)

instrument with Real-Time PCR was used for genotype analysis.

To detect the single nucleotide polymorphisms (SNPs) by using Real-Time PCR,
fluorescence dyes probes were used. This device has a unique working mechanism that
can genotyping by detecting and reading the fluorescent radiations. There are two
different types of TagMan probes named as FAM and VIC. The fluorescent dye-linked
probes of DNA connects with the amplified region. Taq polymerase enzyme is
performed to hydrolyze the probes. The detection of fluorescent signals can be seen
obviously. In Real-Time PCR method, the fluorescence dye probes are utilized and they
have two distinguish wavelengths which is specific for allelles referred as mutant and

wildtype.

The primer sequence of EGFR is represented below. This primer was designed
depending on the sequence of EGFR gene in human, then utilized in this study. Based
on this procedure, the polymorphism-contained region was amplified by using
5’"GATCCAGAAATATTTAGGAGC3’ called Forward primer and
S’TTTCATCACCTTGCCTCTS3’ called Reverse primer. By genotyping, a target region
of gene was produced, and this situation leads to the analyzing of EGFR (rs 1468727)
polymorphism. The target region of gene was rs 1468727 which is particular for EGFR
gene. TagMan Genotyping Assays were used for both primers specific for the regions
and the probe sets. 7500 Fast Real-Time PCR device pointed out the discrimination of

allelles. There is a table shows the primers of EGFR below.
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Table 3.3.3-1EGFR Primers [124]

Annealing Product
SNP Primers Temperature  Length
°C (bp)
Forward:
5’GATCCAGAAATATTTAGG
AGC3’
rs146 56 207
8727
Reverse:

S’TTTCATCACCTTGCCTCT3

3.3.4. Real Time PCR Procedure

The reagents used in Real-Time PCR and reaction mixtures have been indicated

in Table below. The total volume for each sample was detected according to Real-Time

PCR protocol. The reaction mixtures have been represented in Table 3.3.4-1 below for

Real Time PCR protocol.

Table 3.3.4-1 The mixtures of Real-Time PCR reaction

The Agent

Quantity of
Agent

Distiled Water
Template DNA
TagMan Genotyping Assay

Master Mix

3,75 uL
1L
0,25 pL

S5 UL
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40 cycle

Real Time PCR steps were organized; After a waiting time of 10 minutes at 95 ° C, the

denaturation process was continued for 15 seconds per cycle at 92 ° C and finally
elongation to 60 seconds for each cycle at 60 ° C.As can be seen in the Table3.3.4-2,

denaturation and efongation / connecting processes were applied as 40 cycles. The

conditions requireg
2.

Table 3.3.4-2 Real

<

-Time PCR Conditions

~ Temperature ° C | Duration / Period of Time
Waiting 95°C 10 minutes
Denaturation 92°C 15 seconds
Connection / Elongation 60°C 60 seconds

3.4 Statistical Analysis

for Real-Time PCR are comprehensively showed in the Table 3.3.4-

To obtain the numeric values, the student’s t-test was applied in this thesis. After

all informations was obtained by genotyping, this information was assessed in SPSS

25.0 with Fisher's Exact Tests and Chi-square tests to complete the statistical analysis.

Chi-square and Fischer’s Exact Tests were applied to comment the genotypes dispersion

and alleles in groups. If P-values could be lower than 0,05, it shows statistically

significance.
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4. RESULTS

4.1 Demographic Characteristics

Extensive demographic results of 61 individuals diagnosed with prostate cancer

and 62 healthy individuals as control has been represented in Table 4-1 .

Both the patient and control groups consist of male participants.

Table 4-1 Demographic Characteristic of Individuals

Prostate Control
Parameter cancer (n=62) p value
(n=61)
Age (years), meantSD* 66.91+7.39 67.00+9.08 0.969
Body mass index (kg/m2), meantSD  78.86+11.35 78.47+9.62 0.895
Smoking (pack years), mean+SD 30.32+18.72 27.42+17.85 0.608
PSA (ng/ml),mean+SD 43.39+105.80 3.18+2.78 0.038
Family history of cancer, (%)
Yes 37 (%29.8) - -
No 41(%33.1) - -
Gleason score, mean+SD 7.66+1.24 - -
Pathological T-stage, n (%)
T2a 7%5.6 - -
T2b 10% 8.1 - -
T2c 24 %19.4 - -
T3a 11 %8.9 - -
T3b 9 %7.3 - -
Clinical T-stage n (%)
cTlc 25 %20.2 - -
cT2 31 %25.0 - -
cT3 5%4 - -
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4.2 Statistical Assesment of Real-Time PCR Findings

By using the 7500 Fast-Real Time PCR instrument, allele types of each
individuals were examined in both patient and control groups. The allelic discrimination
plot that was acquired from this device has been represented below. The allelic
discrimination were determined via the software of this tool automatically. Explication
and readings of fluorescence irradiation carried out with the contribution of dyes
contained in the probes. Despite, some samples could not be discriminated and
interprated. In this experiment, two different dyes, which correspond to FAM colour
blue and VIC colour green, were used. ROX corresponds a reference colour in order to
compare FAM and VIC dyes. Allelic discrimination was eveluated by examining and

interpreting the radiancee curves.

Allelic Discrimination Plot (SMP Assay. EGFR)

0.4 08 1.4 1.8
Legend

e Homozygous S0 @ Homozyaous TIT
wHeterozygous CT  seUndetermined

Figure 4.2 - 1 Allele Discrimination FindingsCC: Homozygote Wild Type CT: Heterozygote
TT: Homozygote Mutant Type
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Figure 4.2- 2 Allele C Amplification Plot

The plot represented above indicates amplification plots of Allele C. Yellow line

is correspond to Threshold value (0.1825).
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Figure 4.2-3 Allele T Amplification Plot

The figure represented above shows amplification plot of Allele T. The yellow

line is correspond to Threshold value (0.0450).

39



4.3 Genotype and Allele Analysis Within Patient and Control Groups

In this thesis, EGFR polymorphism was analyzed in patient with prostate cancer
and healthy individuals named as control group.Not significant results have been
revealed from this study between control and patient groups (p=0.475). It has been
obvious that there is a undeniable major relationship seen in table 4.3-1below among
these two groups. The calculated value of homozygote mutant genotype corresponds to
0.320, heterozygote genotype is 0.748 and homozygote wild-type genotype is 0.242.
Based on the results found in this thesis, rates of homozygote wild type (CC),
heterozygote type (CT), and homozygote mutant type (TT) are determined as 38.7%,
53.2%, 8.1% in control group respectively. On the other hand, homozygote wild type
(CC), heterozygote type (CT) and homozygote mutant type (TT) was calculated
respectively as 49.2%, %42.6, 8.2% in PC patient group. When the control and patient
groups were compared for the C allele, it was lower in the control group (81) than in the
patient group (86) with the C allele. Interestingly, as seen in the Table below, the T
allele was higher in the control group(43) than in the patient group (36).

Based on the assessment of properties of these two groups, homozygote wild
type genotype (CC) corresponds to 38.7% frequency in control group while the patient
group has 49.2%. In addition, the frequency of heterozygous genotype (CT) was 53.2%
in control group, 43.6% in PC patient group. Homozygous mutant type (TT) genotype
was seen with a frequency of 8.1% in the control group and 8.2% in the patient
group.When statistically obtained values were evaluated, each homozygous CC wild
type (p = 0.242), heterozygous CT type (p = 0.748), and homozygous TT mutant type (p

= 0.320) showed a very large difference between the two groups showed in Table 4.3-1.

C alleles were 86 in patient group, besides T alleles were counted as 36. The p
value of C allele corresponds to 0.976. Besides, C allele were noted as 81 in control
group, however T allele were 43. The p value was determined as 0.176 for the T allele
(Table4.3-1). Consequently, in comparison of EGFR gene polymorphism accorging to
the genotype and allelic frequencies, not major association was recorded between
control and patient groups (p=0.475) (Table 4.3-2).
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Table 4.3-1 Comparison of EGFR genotype between prostate cancer patients and

healthy individuals.

EGFR Control PC p Value Odd Confidence
Genotypes Group Patients Ratio Interval
(n=62) (n=61) (OR) (%)
CC Genotype 38.7% 49.2% 0.242 1.532 0.749-
(n=24) (n=30) NS 3.136
CT Genotype 53.2% 42.6% 0.748 0.800 0.204-3.133
(n=33) (n=26) NS
TT Genotype 8.1% 8.2% 0.320 0.698 0.343-1.419
(n=5) (n=5) NS
Allelic Distributions
C Allele 81 86 0.976 0.982 0.298-3.133
NS
T Allele 43 36 0.176 0.609 0.297-1.251
NS

** (NS)= not signif-icantly different (p >0.05), S= signif-icant (p<0.05). *O.R (Odds Ratio), X+ SD (Mean
+ Standard Deviation), n (number of sample). The independent sample student t-test was used to

determine the differences between two groups.

In patient with prostate cancer, homozygous (CC) genotype represented less

protective behaviour (OR=1.532) than compared with heterozygous (CT) genotype and

homozygous TT genotype. In other words, having C allele does not show any advantage

in patient with prostate cancer. In addition, according to statistical analysis findings,

heterozygous type (CT) (OR: 0.800; p: 0.748) does not carry a risk of prostate cancer as

shown in the Table above. Also, possessing the C allele obviously enhances the risk.

Even possessing the C allele in heterozygous form (CT) constitue a risk factor.
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5. DISCUSSION AND CONCLUSION

Nowadays, cancer is one of the most dangerous disease that originate from
internal and external factors and constitutes one of the greatest dangers to human
life.Cancers are also characterized as a combination of diseases that are also detected by
uncontrolled cell growth and abnormal spread of the cell. If there is a spread of cancer
which lead to metastasis, it can be cause to death. When the cells in the body become
unable to control growth mechanism, cells gain the ability to divide rapidly, thus, cancer

becomes visible [126].

Generation of cancer, in other words named as carcinogenesis is complex
biological mechanism which is seperated into three stages; initiation, promotion and

progression, respectively [21, 25, 127-129].

There are various internal and external causes give rise to the appearance of
cancer cells. While ionizing radiation, smoking tobacco and excess alcohol
consumption are categorized as external factors, some hormones, tumor promoters and

genetic tendency are counted as internal reasons for cancer progression [6].

Cancers are mainly classified as malign and benign tumors. Metastasis is the
biological event in which malignant tumors invade surrounding tissues and spread to
another body parts.Unlike malign tumors, benign tumors are not capable of invading
adjacent tissues and metastasis. However, both malign and benign tumors are classified
depend on the type of originated cell [6].Lung, prostate, liver and cervical cancers can
be given as examples of cancers affected on an organ basis.Cancer cells show distinct
symptoms that arise from the location, growth and the size of the tumor. There are
several different diagnosis and treatment methods which aim to cure cancer. Biomarkers
(such as PSA), imaging, MRI and PET are commonly used to diagnose cancers in
clinics. Early-stage diagnosed cancer patients have much more advantage to remain
their life healthy [39].
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In addition, there are many types of treatment applied according to
characteristics of the tumor. Immunotherapy, cryoablation, radiofrequency ablation,
hormone therapy, targeted drug therapy, bone marrow transplant, surgery,

chemotherapy and radiation therapy are commonly used in cancer tratment. [40].

Prostate cancer is categorized as one of the most dangerous and aggressive type
of cancer all around the world. Although it is very common, it ranks fifth in cancer-
related deaths in the world [42-43].

There are differences in PC frequency from one country to another.Incidence,
mortality and survival rates in prostate cancer show different frequencies in different
regions.These differences can be caused by many reasons such as external risk factors,

genetic predisposition, living standards, as well as combinations of these factors[45].

Moreover, patients with PC are suffered from urination and nocturia as
symtopms. Prostate spesific antigen (PSA) level is one of the most prevalentway to
detect prostate cancer [42].

Additionally, many risk factors increase the generation of PC such as age,
androgens, ethnicity, familial history and genetic tendency, life standarts and habits,
infection and inflammation [52].

The first stage of PC diagnosis is depend on the evaluation of prostate tissue
under microscope. By using transrectal ultrasound, prostate biopsy is conducted and this
method is used in order to achieve 10-12 samples in a pattern. After examining these
tissue samples, primary Gleason grade is applied for the pre-dominant histological
pattern and a secondary grade for the highest pattern. They both have rank a value
between 1 to 5 which depends on the presence of cells and microscopic evaluation
[101]. The Comprehensive Cancer Network risk classification is an example of a 5-
layer system where groups are divided into low and high riskconfirmed [101]. There is a

Table 5-1 represents the risk stratification of prostate cancer below.
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Table 5-1 Risk Stratification of Prostate Cancer [101]

Very Low  Low Intermediate High Very High Risk
Risk Risk Risk Risk
Clinical Tilc T1-T2a T2b-T2c T3a T3b-T4
Stage
Gleason <6 <6 7 8-10 Primary Gleason
Score Pattern 5 orbigger
than 4 biopsy cores
with 8-10 Gleason
Score
PSA
level =10ng/mL <10 ng/mL 10-20 ng/mL =20 ng/mL

The scoring system (0-10) depends on the some variables; age, stage of disease,
level of PSA, Gleason pattern 4 or 5, the percentage of biopsy samples included PC.
According to the knowledges about that system, the rank between 0-2 is called low risk,
3-5 is named as intermediate and 6-10 is mentioned as high [131].

After the accurate biopsy and diagnosis, treatment should be performed in order
to remain the life of patient cancer-free. New imaging technologies (such as MRI, PET,
CT) and molecular biomarkers (such as PSA) enhance the diagnostic performance of
PC. After the diagnosis of prostate cancer, the treatment method is performed by
clinicians and decision of patient. For the localized PC tumors, radiation and surgery
have been performed, while androgen deprivation theraphy is used for metastatic form
of PC [101].

Several studies have investigated that, besides external factors some internal
factors (i.e growth factors) can also in charge of PC progression. Epidermal Growth
Factor Receptor (EGFR) is one member of ErbB family of tyrosine kinase receptors
which is responsible for regulating development of epithelial tissue and remain
homeostasis [133]. It is also involved in signal transduction into cells induced by an
EGFR ligand[113,134]. This gene has a location on chromosome 7p12-13 and in charge
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of encoding 170 kD transmembrane RTK located on the facial of epithelial cells [135].
It has an important role in some molecular mechanisms such as increased tumor growth,
metastasis and invasion in malignancies [136].According to the requirements, cell
proliferation is regulated by EGFR in normal tissues and this process is called
homeostasis.In malignancies, on the other hand, EGFR is permanently induced due to
the continuous production of EGFR ligands in the environment around the tumor[137,
138].

Overexpression of EGFR from tumor cells usually leads to a much more
aggressive phenotype. Therefore, EGFR is currently used as one of the most preferred

molecules to develop therapeutics[139].

Several investigations have been carried out the overexpression of EGFR in PC,
but its act in the generation of PC is not compeletely understood yet. Researchers have
been investigated the relationship between EGFR and PC progression with androgen
independence and the results were found consistent with a model in which ErbB1

expression rises during the progression of the androgen-independent state[140].

In addition, in a different study, the importance of overexpression of EGFR and
addition of gene copy number in PC was investigated using the “Fluorescent in situ
hybridization (FISH) method. As a result of this study, substantial amount of EGFR was
noted in 18% cases and they have been claimed that there is a relationship between poor
prognosis and overexpression of EGFR [141].

The prostate cancer risk was for the first time investigated in the
EGFRrs1468727 gene in Turkish population with case-control study. Moreover, by the
prognosis of EGFR gene in Turkish patient with prostate cancer, a single nucleotide

polymorphism (SNP) relation was investigated.
Depite many case-control studies have indicated the alterations in EGFR may

have a potential risk for PC, the association among those alterations of EGFR and

prostate cancer in Turkish population was not stil fully-understood.
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Based on the results of this study, the rs1468727 CC homozygous genotype was
found to be more common in the patient group than in healthy individuals (p=0.242). In
addition, it has been showed that the frequency of C allel is more frequent in patient
group than healthy individuals (p=0.976). Consequently, this thesis indicates the
relationship of SNP in the EGFR gene with the potential risk of PC. Higher C allel
frequency (in EGFR rs1468727) in the patient group shows increased risk for prostate

cancer.

Polymorphism in EGFR rs1468727 gene has been investigated for glioma in
Chinese population before, however, it is the first time that a study has worked on
EGFR rs1468727 polymorphism and prostate cancer in Turkish population. Because of
that, there was not found any previous study conducted on Turkish population in patient
with prostate cancer.

As a result, CC homozygous genotype and C allele may be given as risk factor
in Turkish population with PC. By new insights on this subject, the polymorphism in
EGFR rs 1468727 gene and prostate cancer will be deeply investigated in different
populations thus, the mechanism will be fully-understood.
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As a consequence,

The polymorphism of EGFR rs1468727 gene in Turkish patient with PC has not
been deeply studied before. According to the findings obtained from this study, it was
determined that this polymorphism may have a action in PC progression.Depend on the
evaluated results, having the CT heterozygous type can be considered as an advantage
for the patients. The T allele can be counted as protective by itself, and its p value is not
significant. However, having CT in patients was considered an advantage and it was

observed that this type can contribute to decrease the risk of PC.

Examination of TT-carried patients have been claimed that, having TT
homozygous wild type may not be considered as potential risk factor for prostate cancer
with not significant p value (0.320) and 0.698 Odd Ratio (OR). On the other hand,
having CC homozygous genotype may be noted as risk factor (O.R=1.532 p=0.242) for
prostate cancer progression. Also carrying C allele alone may constitue a potential risk
with 0.982 OR.

Based on all these findings, it may be claimed that, patients carry CC
homozygous genotype has much more increased risk for prostate cancer and carrying C
allele alone is also considered as a disadvantage for this disease. However, having the
CT heterozygous genotype may be protective for prostate cancer, and carrying the T
allele alone has the same protective effect as the CT genotype. Although the T allele has
a protective effect, having the TT allele is not important in predicting prostate cancer
progression.The results obtained from this study is considered as statistically
insignificant. As a result, it has been found that polymorphism of EGFR rs1468727

gene rises the risk of prostate cancer.
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7.1 SPSS Results

Crosstabs

7. APPENDICES

Case Processing Summary

Cases
Valid Missing Total
N Percent Percent N Percent
Genotip_rs1468727 * 123 99,2% 1 0,8% 124 100,0%
grupp
rs1468727_CC * grupp 123 99,2% 1 0,8% 124 100,0%
rs1468727_TT * grupp 123 99,2% 1 0,8% 124 100,0%
rs1468727_CT * grupp 123 99,2% 1 0,8% 124 100,0%
rs1468727_C * grupp 123 99,2% 1 0,8% 124 100,0%
rs1468727_T * grupp 123 99,2% 1 0,8% 124 100,0%
Genotip_rs1468727 * grupp
Crosstab
grupp
kontrol hasta Total

Genotip_rs146872 CC  Count 24 30 54
7 % within 444%  55,6% 100,0%

Genotip_rs1468727

% within grupp 38,7%  492%  43,9%

% of Total 195% 244%  43,9%

CT Count 33 26 59

% within 559%  44,1% 100,0%

Genotip_rs1468727

% within grupp 532%  42,6%  48,0%

% of Total 26,8%  21,1%  48,0%

TT Count 5 5 10

% within 50,0  50,0% 100,0%

Genotip_rs1468727

% within grupp 8,1% 8,2% 8,1%

% of Total 4,1% 4,1% 8,1%
Total Count 62 61 123

% within 50,4%  49,6% 100,0%

Genotip_rs1468727
% within grupp
% of Total

100,0%
50,4%

100,0%
49,6%

100,0%
100,0%
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Chi-Square Tests

Asymptotic
Significance
Value df (2-sided)
Pearson Chi-Square 1,4892 2 475
Likelihood Ratio 1,492 2 AT4
Linear-by-Linear Association ,831 1 ,362
N of Valid Cases 123

a. 1 cells (16,7%) have expected count less than 5. The minimum

expected count is 4,96.

Symmetric Measures

Asymptotic

Standard  Approximate Approximate

Value Error TP Significance
Interval by Pearson's R -,083 ,090 -,911 ,364°
Interval
Ordinal by Spearman -,092 ,090 -1,018 ,311°
Ordinal Correlation
N of Valid Cases 123

a. Not assuming the null hypothesis.

b. Using the asymptotic standard error assuming the null hypothesis.

c. Based on normal approximation.

Risk Estimate
Value
Odds Ratio for a
Genotip_rs1468727
(CC/CT)

a. Risk Estimate statistics cannot be

computed. They are only computed for a
2*2 table without empty cells.
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rs1468727_CC * grupp

Crosstab
grupp
kontrol hasta Total

rs1468727 CC YOK Count 38 31 69

% within 55,1%  449% 100,0%

rs1468727_CC

% within grupp 61,3% 50,8%  56,1%

% of Total 309%  252%  56,1%

VAR Count 24 30 54

% within 44,4%  55,6% 100,0%

rs1468727_CC

% within grupp 38,7%  492%  43,9%

% of Total 195% 244%  43,9%
Total Count 62 61 123

% within 50,4%  49,6% 100,0%

rs1468727 CC

% within grupp 100,0% 100,0% 100,0%

% of Total 50,4%  49,6% 100,0%

Chi-Square Tests
Asymptotic
Significance  Exact Sig. Exact Sig.
Value df (2-sided) (2-sided) (1-sided)

Pearson Chi-Square 1,369? ,242
Continuity Correction® 977 323
Likelihood Ratio 1,371 242
Fisher's Exact Test 278 ,162
Linear-by-Linear 1,358 ,244
Association
N of Valid Cases 123

a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 26,78.

b. Computed only for a 2x2 table

Risk Estimate
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95% Confidence

Interval
Value Lower Upper
Odds Ratio for 1,532 ,749 3,136
rs1468727_CC (YOK/
VAR)
For cohort grupp = 1,239 ,859 1,788
kontrol
For cohort grupp = ,809 ,568 1,152
hasta
N of Valid Cases 123
rs1468727 _TT * grupp
Crosstab
grupp
kontrol hasta Total
rs1468727 T YOK Count 57 57 114
T % within 50,0%  50,0% 100,0%
rs1468727 TT
% within grupp 919%  934%  92,7%
% of Total 46,3%  46,3%  92,7%
VAR Count 5 4 9
% within 55,6%  44,4% 100,0%
rs1468727 TT
% within grupp 8,1% 6,6% 7,3%
% of Total 4,1% 3,3% 7,3%
Total Count 62 61 123
% within 50,4%  49,6% 100,0%
rs1468727 TT
% within grupp 100,0% 100,0% 100,0%
% of Total 50,4%  49,6% 100,0%

Chi-Square Tests



Asymptotic

Significance  Exact Sig. Exact Sig.
Value df (2-sided) (2-sided) (1-sided)
Pearson Chi-Square ,1032 1 ,748
Continuity ,000 1 1,000
Correction®
Likelihood Ratio ,103 1 ,748
Fisher's Exact Test 1,000 ,510
Linear-by-Linear ,102 1 , 749
Association
N of Valid Cases 123
a. 2 cells (50,0%) have expected count less than 5. The minimum expected count is 4,46.
b. Computed only for a 2x2 table
Symmetric Measures
Asymptotic
Standard Approximate Approximate
Value Error® TP Significance
Interval by Pearson's R -,029 ,090 -,318 ,751°
Interval
Ordinal by Spearman -,029 ,090 -,318 ,751°
Ordinal Correlation
N of Valid Cases 123

a. Not assuming the null hypothesis.

b. Using the asymptotic standard error assuming the null hypothesis.

c. Based on normal approximation.

Risk Estimate

95% Confidence
Interval

Value

Lower

Upper
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Odds Ratio for ,800 ,204 3,133
rs1468727_TT (YOK/
VAR)
For cohort grupp = ,900 ,488 1,661
kontrol
For cohort grupp = 1,125 ,530 2,389
hasta
N of Valid Cases 123
rs1468727_CT * grupp
Crosstab
grupp
kontrol hasta Total
rs1468727 CT YOK Count 29 34 63
% within 46,0%  54,0% 100,0%
rs1468727_CT
% within grupp 46,8%  55,7%  51,2%
% of Total 23,6%  27,6%  51,2%
VAR Count 33 27 60
% within 55,0%  45,0% 100,0%
rs1468727 CT
% within grupp 532%  443%  48,8%
% of Total 26,8%  22,0%  48,8%
Total Count 62 61 123
% within 50,4%  49,6% 100,0%
rs1468727_CT
% within grupp 100,0% 100,0% 100,0%
% of Total 50,4%  49,6% 100,0%
Chi-Square Tests
Asymptotic
Significance  Exact Sig. ~ Exact Sig.
Value df (2-sided) (2-sided) (1-sided)
Pearson Chi-Square ,9892 1 ,320
Continuity Correction® ,663 1 416
Likelihood Ratio ,990 1 ,320
Fisher's Exact Test ,369 ,208
Linear-by-Linear ,981 1 ,322

Association
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N of Valid Cases 123

a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 29,76.

b. Computed only for a 2x2 table

Symmetric Measures

Asymptotic
Standard  Approximate Approximate
Value Error? TP Significance
Interval by Pearson's R -,090 ,090 -,990 ,324°
Interval
Ordinal by Spearman -,090 ,090 -,990 ,324°
Ordinal Correlation
N of Valid Cases 123
a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.
c. Based on normal approximation.
Risk Estimate
95% Confidence
Interval
Value Lower Upper
Odds Ratio for ,698 ,343 1,419
rs1468727 CT (YOK/
VAR)
For cohort grupp = ,837 ,589 1,190
kontrol
For cohort grupp = 1,199 ,836 1,721
hasta
N of Valid Cases 123
rs1468727_C * grupp
Crosstab
grupp
kontrol hasta Total
rs1468727 C YOK Count 6 6 12
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% within 50,0  50,0% 100,0%
rs1468727 C
% within grupp 9,7% 9,8% 9,8%
% of Total 4,9% 4,9% 9,8%
VAR Count 56 55 111
% within 50,5%  49,5% 100,0%
rs1468727_C
% within grupp 90,3%  90,2%  90,2%
% of Total 455%  447%  90,2%
Total Count 62 61 123
% within 50,4%  49,6% 100,0%
rs1468727 C
% within grupp 100,0% 100,0% 100,0%
% of Total 50,4%  49,6% 100,0%
Chi-Square Tests
Asymptotic
Significance  Exact Sig. Exact Sig.
Value df (2-sided) (2-sided) (1-sided)
Pearson Chi-Square ,0012 1 ,976
Continuity Correction® ,000 1 1,000
Likelihood Ratio ,001 1 ,976
Fisher's Exact Test 1,000 ,607
Linear-by-Linear ,001 1 ,976
Association
N of Valid Cases 123

a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 5,95.

b. Computed only for a 2x2 table

Symmetric Measures

Asymptotic
Standard  Approximate Approximate
Value Error® TP Significance
Interval by Pearson's R -,003 ,090 -,029 977°
Interval
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Ordinal by Spearman -,003 ,090 -,029
Ordinal Correlation
N of Valid Cases 123

977°¢

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.
c. Based on normal approximation.

Risk Estimate

95% Confidence
Interval
Value Lower Upper
Odds Ratio for ,982 ,298 3,232
rs1468727_C (YOK/
VAR)
For cohort grupp = ,991 547 1,797
kontrol
For cohort grupp = 1,009 ,556 1,832
hasta
N of Valid Cases 123
rs1468727_T * grupp
Crosstab
grupp
kontrol hasta Total

rs1468727 T YOK Count 23 30 53

% within 434%  56,6% 100,0%

rs1468727 T

% within grupp 37,1% 492%  43,1%

% of Total 18,7%  244%  43,1%

VAR Count 39 31 70
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% within 55,7%  44,3% 100,0%
rs1468727_T
% within grupp 62,9% 50,8%  56,9%
% of Total 31,7%  252%  56,9%
Total Count 62 61 123
% within 50,4%  49,6% 100,0%
rs1468727_T
% within grupp 100,0% 100,0% 100,0%
% of Total 50,4%  49,6% 100,0%
Chi-Square Tests
Asymptotic
Significance  Exact Sig. ~ Exact Sig.
Value df (2-sided) (2-sided) (1-sided)
Pearson Chi-Square 1,831° 1 ,176
Continuity Correction® 1,371 1 242
Likelihood Ratio 1,835 1 ,175
Fisher's Exact Test ,205 121
Linear-by-Linear 1,816 1 ,178
Association
N of Valid Cases 123

a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 26,28.

b. Computed only for a 2x2 table

Symmetric Measures

Asymptotic
Standard  Approximate Approximate
Value Error? TP Significance
Interval by Pearson's R -,122 ,089 -1,352 ,179¢
Interval
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Independent Samples Test

Ordinal by Spearman -,122 ,089 -1,352
Ordinal Correlation
N of Valid Cases 123

,179°¢

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.
c. Based on normal approximation.

Risk Estimate

95% Confidence
Interval
Value Lower Upper
Odds Ratio for ,609 ,297 1,251
rs1468727_T (YOK/
VAR)
For cohort grupp = 179 537 1,130
kontrol
For cohort grupp = 1,278 ,898 1,819
hasta
N of Valid Cases 123
T-Test
Group Statistics
Std. Std. Error
grupp N Mean Deviation Mean
taniyas hasta 61 66,9180 7,39661 ,94704
kontrol 17 67,0000 9,08983 2,20461
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Levene's

Test for
Equality
of
Variances t-test for Equality of Means
95%
Sig. Std. Confidence
(2- Mean Error Interval of the
Sig tailed Differenc Differenc  Difference
F : t df ) e e Lower Upper
taniya Equal 2,17 14 - 76 969 -08197 2,13475 - 4,1697
S variance 5 4 03 4,3336 5
S 8 9
assume
d
Equal - 22,24 973 -,08197 2,39941 - 4,8909
variance ,03 8 5,0548 0
s not 4 3
assume
d
T-Test
Group Statistics
Std. Std. Error
grupp N Mean Deviation Mean
kiloo hasta 61 78,8689 11,35998 1,45450
kontrol 17 78,4706 9,62495 2,33439

Independent Samples Test
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Levene's

Test for
Equality
of
Variance
S t-test for Equality of Means
95%
Sig. Confidence
(2- Mean  Std. Error Interval of the
tailed Differenc Differenc  Difference
F Sig. t df ) e e Lower Upper
kilo Equal 91 34 13 76,895 ;39826  3,02161 - 6,4163
0 variance 6 2 2 5,6198 3
S 0
assumed
Equal 14 29,64 ,886 ,39826  2,75045 - 6,0182
variance 5 3 5,2217 6
S not 3
assumed
T-Test
Group Statistics
grupp N Mean Std. Deviation = Std. Error Mean
sigarapaketyll ~ hasta 50 30,3200 18,72948 2,64875
kontrol 14 27,4286 17,85719 4,77253
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Independent Samples Test

Levene'
s Test
for
Equality
of
Varianc
es t-test for Equality of Means
95%
Sig. Std. Confidence
(2- Mean Error  Interval of the
Sig taile Differen Differen  Difference
F .t df d) ce ce Lower Upper
sigarapaket Equal ,08 ,77 51 62 ,608 2,89143 5,60899 - 14,103
yil varianc 2 6 5 8,320 63
es 78
assume
d
Equal 53 21,69 ,602 2,89143 5,45829 - 14,220
varianc 0 6 8,437 44
es not 58
assume
d
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T-Test

Group Statistics

Std. Std. Error
grupp N Mean Deviation Mean
psaa hasta 61 43,3967  105,80870 13,54742
kontrol 17 3,1882 2,78700 ,67595
Independent Samples Test
Levene's
Test for
Equality
of
Variances t-test for Equality of Means
Sig. Std. 95% Confidence
(2- Mean Error Interval of the
Sig tailed Differen Differen Difference
F . t df ) ce ce Lower  Upper
psa Equal 8,22 ,00 2,10 90 ,038 40,03543 19,05902 - 77,8994
a varianc 0 5 1 2,17137 9
es
assume
d
Equal 2,95 60,16 ,004 40,03543 13,55682 12,9193 67,1515
varianc 3 7 0 6
es not
assume
d

Frequencies

Statistics
ailedekanser
N Valid 78
Missing 46
Mean 4744
Std. Deviation 50257

ailedekanser
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Valid Cumulative

Frequency Percent Percent Percent
Valid  yok 41 33,1 52,6 52,6
var 37 29,8 474 100,0
Total 78 62,9 100,0
Missing System 46 37,1
Total 124 100,0

T-Test
One-Sample Statistics
Std. Std. Error
N Mean Deviation Mean
gleasonskoru 62 7,6613 1,24062 ,15756
One-Sample Test
Test Value =0
95% Confidence Interval
Sig. (2- Mean of the Difference
t df tailed) Difference Lower Upper

gleasonskoru 48,625 61 ,000 7,66129 7,3462 7,9763

Frequency Table

Statistic
patolojikevre
N Valid 124
Missing 0
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patolojikevre

Frequenc Valid Cumulative
y Percent  Percent Percent
Valid 46 37,1 37,1 37,1
pT2a 7 5,6 5,6 42,7
pT2b 10 8,1 8,1 50,8
pT2c 24 19,4 19,4 70,2
pT3a 11 8,9 8,9 79,0
pT3b 9 7,3 7,3 86,3
NA 17 13,7 13,7 100,0
Total 124 100,0 100,0
Frequencies
Statistics
evre
N Valid 61
Missing 63
Mean 1,6721
Std. Deviation ,62507
evre
Valid Cumulative
Frequency Percent Percent Percent
Valid  cTlc 25 20,2 41,0 41,0
cT2 31 25,0 50,8 91,8
cT3 5 4,0 8,2 100,0
Total 61 49,2 100,0
Missing System 63 50,8
Total 124 100,0

79



7.2 ETHICAL APPROVALFORMS

T.C. YEDITEPE ONIVERSITES!

Say1:  37068608-6100-15- 1947 10/09/2020

Konu: Klinik Aragtirmalar
Etk Kurul Bagvurusu hk,

ligili Makarna (Glce Yavag)

Yeditepe Universitesi Molekiler Tip ABD Prof. Dr. Turgay Isbir'in proje koordinatérd
oldugu Croloji A.D. Prof. Dr. Faruk Yencilek'in sorumlu aragtrmact oldugu “Prostat
Kanseri Hastalarinda Epidermal Bityime Faktori Reseptorii Polimorfizminin
Incelenmesi” isimli aragtirma projesine ait Klinik Aragtirmalar Etik Kurulu (KAEK) Bagvure
Dosyast (1939) kayitl Numarah KAEK Bagvuru Dosyas: , Yeditepe Universitesi Klinik
Aragtrmalar Etik Kurulu tarafindan 09.09.2020 taribli toplantida incelenmigtir,

Kurul tarafindan yapilan inceleme sonucu,yukandaki isim belirtilen caligmanin yapiimasinin
ctik ve bilimsel agidan uygun olduguna karar verilmigtir, (KAEK Karar No:1279)

Prof. Dr. Turgay Gelik

Yeditepe Universitesi
Klinik Aragtrmalar Etik Kurul Bagkani

Yoditepe Univershest 26 AQustos Yerkegim{ Inon( Mahalies! Kayxgdady Caddesi 34755 Atagehir / Istanbul
T.02165780000  wwwyedilepesdut  F.0216578 0208
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7.3 CASE REPORT FORM

YEDITEPE UNIVERSITESI
OLGU RAPOR FORMU

CALISMANI ADI: Prostat Kanseri Hastalarinda Epidermal Biiyiime Faktdr(i Reseptérii Polimorfizminin incelenmesi

CALISMAYA / ARASTIRMAYA DAHIL EDILME KRITERLERI
Deney Gruplari igin;

¢ Gondlli Olma
* Prostat kanseri olma
e 40-70 yas araliginda olma
* Yukarida belirtilenler haricinde bir hastalija sahip olmama
Kontrol Grubu igin ;
e Gondlld olma
¢ Saglikh olma (yukarida belirtilenlerde dahil olmak tizere hicbir hastaliga sahip olmama)
e 40-70 yas araliginda olma

CALISMAYA /ARASTIRMAYA DAHIL EDILMEME KRITERLERI
e Gondlli olmama
* 40-70 yas araligi diginda olma
¢ Yukarida belirtilenler disinda bir hastaliga sahip olma
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