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ABSTRACT 

Omotade D. O. (2022). Investigation of DNA damage binding protein 2 (DDB2) gene 

polymorhism in prostate cancer patients in the Turkish population. Yeditepe University, 

Institute of Health Science, Department of Molecular Medicine. MSc thesis, Istanbul.  

AIM: To investigate in the Turkish population the gene variation of the DDB2 gene rs830083 

polymorphism and prostate cancer (PC). 

 

MATERIALS and METHODS: The SNPs of the DDB2 gene rs830083 will be genotyped using 

TaqmanR SNP Genotyping Assays and BioScience (ABI), real-time 7500 PCR system. The 

statistical analysis was carried out using SPSS version 26.0. This research project will be a case-

control retrospective study comprising 93 patients with prostate cancer and a control group 

which consisted of 91 healthy individuals. 

 

RESULTS: In this study, DDB2 gene (rs830083) polymorphism was analyzed in individuals 

with Prostate Cancer and control group. Although, there were no significant difference 

regarding genotype analysis (p=0.216), G allele frequency was significantly higher in the 

control group 46.2% (p = 0.037). In genotype distribution, of GC was significantly higher in 

the control group and CC genotype was significantly higher in the patient group, frequency 

was 26.9% and C 68.8% (p value = 0.048 and 0.037). 

CONCLUSION: It is the first study investigating the relation between DDB2 gene variations 

(rs830083) with PC in Turkish populations. Our findings displayed that carrying G allele 

could be a risk reducing factor for PC susceptibility. Thus, new studies with larger 

populations should be conducted with the DDB2 polymorphism to show the effect of DDB2 

on PC susceptibility. 

Keywords: DNA Damage Binding Protein, Prostate cancer, (DDB2) gene (rs830083) 

polymorphism. 
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ÖZET  

Omotade D. O. (2022). Türkiye popülasyonunda prostat kanseri hastalarında DNA hasar 

bağlayıcı protein 2 (DDB2) geminin polimorfizminin araştırılması. Yeditepe Üniversitesi 

Sağlık Bilimleri Enstitüsü Moleküler Tıp Anabilim Dalı. Yüksek lisans tezi, İstanbul. 

 

AMAÇ: Türk popülasyonunda DDB2 geni rs830083 polimorfizmi ve prostat kanseri (PC) gen 

varyasyonunun araştırılması. 

 

GEREÇLER ve YÖNTEMLER: DDB2 geni rs830083'ün SNP'leri, TaqmanR SNP Genotyping 

Assays ve BioScience (ABI) 7500 gerçek zamanlı PCR sistemi kullanılarak 

genotiplendirilmiştir. İstatistiksel analizler SPSS versiyon 26.0 kullanılarak yapılmıştır. Bu 

araştırma projesi, prostat kanserli 94 hasta ve 91 sağlıklı kişiden oluşan kontrol grubunu içeren 

bir vaka-kontrol retrospektif çalışması olarak tasarlanmıştır. 

 

BULGULAR: Bu çalışmada Prostat Kanserli bireylerde ve kontrol grubunda DDB2 geni 

(rs830083) polimorfizmi incelenmiştir. Genotip analizi açısından anlamlı bir fark olmamasına 

rağmen (p=0,216), G alel frekansı kontrol grubunda %46,2 ile anlamlı olarak daha yüksekti 

(p=0,037). Genotip dağılımında, kontrol grubunda GC ve hasta grubunda CC genotipi anlamlı 

olarak yüksekti, sıklık %26,9 ve C %68,8 idi (p değeri = 0,048 ve 0,037). 

 

SONUÇ: Türk popülasyonunda DDB2 gen varyasyonları (rs830083) ile PC arasındaki ilişkiyi 

araştıran ilk çalışmadır. Bulgularımız, G aleli taşımanın PC duyarlılığı için risk azaltıcı bir faktör 

olabileceğini gösterdi. Bu nedenle, DDB2'nin PC duyarlılığı üzerindeki etkisini göstermek için 

DDB2 polimorfizmi ile daha büyük popülasyonlarla yeni çalışmalar yapılmalıdır. 

 

Anahtar Kelimeler: DNA Hasar Bağlayıcı Protein, Prostat kanseri, (DDB2) geni (rs830083) 

polimorfizmi.      
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1. INTRODUCTION 

Uncontrolled cell division and proliferation lead to cancer, a complicated illness that is 

impacted by both hereditary and environmental factors. The prevalence of cancer varies by 

country, region, and even by sub region within a country (1). The second most frequently 

discovered solid tumor in men is prostate cancer, also the reason why 10% of deaths in men 

from cancer. The multifactorial nature of the prostate disease, which is brought on by both 

hereditary and environmental causes, is well established (2, 3). 

It is unknown what specifically causes prostate cancer. However, other etiologic 

variables, such as genetic makeup, steroid hormone metabolism, dietary habits, chronic 

inflammation, history of prostate cancer in family, and exposures to environmental factors are 

considered to play important roles. Individual differences with prostate cancer risk may be 

explained by variations in exposure to certain risk factors (4). 

A key protection against the cancer-causing results of ultraviolet radiation out of the sun 

is Repair of Nucleotide Excision (NER) (6). Global genomic nucleotide excision repair (GG-

NER) is a procedure, which involves numerous reactions of cells to UV-induced DNA injury, 

and is triggered by tumor suppressor protein p53 (7). The DDB2 gene is one of its products, and 

it is mutated in many human malignancies (8). 

Only the nuclei of human cells contain the 48-kDa protein also known as DNA damage 

binding protein 2 (DDB2). In human cells, correction of widespread genomic nucleotide 

excision (GG-NER) is facilitated by DNA Damage Binding protein 2, which was initially a 

DNA damage detecting factor that has been identified. It contains the protein necessary for 

repairing UV-damaged DNA. Previous investigations have demonstrated that human prostate 

cancer tissues express less DDB2 than do non-neoplastic prostate tissues. (5). 

The association between DDB2 rs830083 and prostate cancer risk will be examined in 

this thesis, as well as any potential clinical ramifications in Caucasians (Turkish).  The DDB2 

gene polymorphism may also have an impact on prostate cancer, similar to how it does in breast, 

skin, lung, and stomach cancers. Further investigation into the DDB2 gene and prostate cancer 

is also required as it is of these findings, since the association between DDB2 and PCa is yet 
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unknown. Previous investigations have shown that human DDB2 levels are lower and suggest 

that DDB2 expression in prostate cancer acts as a tumor suppressor. 
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2. LITERATURE REVIEW 

2.1. The Prostate  

The prostate is a walnut-sized gland that has been identified to be behind the bladder, 

below the penis, and ahead of the rectum. It encircles the urethra, the tube-like passageway in 

the penis that transports urine and sperm. Seminal fluid, which is the fluid found in semen which 

safeguards, maintains, and helps transport sperm, is produced mostly by the prostate. (9) (See 

Figure 1). 

It's interesting to learn where the word "prostate" came from. It is derived from the Greek 

verb "prostates," meaning to face. Because it, in his opinion, sits before the testes, the anatomist 

Herophilus gave it the name prostate. The vasa deferentia transports sperm from the testes to 

the seminal vesicles (plural: Vasilis Deferens). The fluid that the seminal vesicles add to the 

semen during ejaculation. The prostate is actually made up of 30 to 50 glands, not just one, with 

a lot of tissue and bundles of smooth muscle in between (10). 

THE PROSTATE 

 

Figure 1: Side View of the Prostate (144).  

 

2.2. Prostate cancer 

 A wide range of illnesses collectively known as cancer occur when some body cells 

develop defects and proliferate uncontrollably. These aberrant cells infect the tissues around 
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them, harming them, and eventually spread (metastasize) to other areas of the body, where they 

may cause more harm. These tumors have the potential to be fatal if the spread is unchecked. 

Tumors are not always invasive. Some are benign, which means they rarely pose a threat to 

one's life and do not spread to other bodily areas (11). 

Prostate cancer, which affects one in nine men over 65, is the most prevalent illness identified. 

Adenocarcinomas, which make up the majority of prostate tumors, have a lot in common with 

other common epithelial malignancies including breast and colon cancer (12). Cancer of the 

prostate, it occurs second most often in males next to lung cancer, is a severe health problem on 

a global scale. Recent figures show that it is accounting for 7% of newly diagnosed malignancies 

in males worldwide (15% in developed regions). Annually, more than 1,200,000 fresh instances 

are identified, and even more 350,000 men die from prostate cancer worldwide (13). 

The family history, age, and race/ethnicity are the only risk factors for prostate cancer 

that may be regarded as well-established. Prostate cancer risk starts to climb dramatically after 

age 55, and it reaches its peak between 70 and 74 before starting to modestly decline after that. 

Prostate cancer has a long induction period, according to autopsy studies, and many men develop 

early lesions in their 20s and 30s (14). 

 

2.3. Incidence and etiology of Prostate cancer 

2.3.1. Prostate cancer incidence 

 The second greatest cause of cancer-related mortality is prostate cancer (15). According 

to prior research, general prostate cancer incidence has been declining since the year 2000, but 

since 2010 the distant stage incidence of prostate cancer (i.e., cancer that has extend to areas of 

the body other than the initial tumor) has been rising (16, 17). Asia has a substantially lower 

incidence of prostate cancer due to the region's high soy intake (18). 

The main problem is that cancer leads to death all over the world. To clarify, 

approximately 10 million patients will die in 2020. 2,260,000patients (breast cancer), 2,210,000 

patients (lung cancer), 1,930,000 patients (rectum and colon cancer), 1,410,000 patients 

(prostate cancer), 1,200,000 patients (non-melanoma skin cancer), and 1,090,000 patients 

(stomach cancer) were death leads to most fatal cancer in 2020. Moreover, lung disease (1.8 

million mortality), rectum and colon cancer (916 thousand mortality), liver tumor (830 thousand 
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mortality), gastric cancer (769 thousand mortality), likewise breast cancer (685 thousand 

mortality) are leading the most frequent cancer deaths in 2020. Addition to these, around 400 

thousand children develop cancer (19).  

Metabolic syndrome has a connection to a stronger correlation with more dangerous 

illness and biochemical recurrence in prostate cancer than it has with incidence of the illness 

(20). Additionally, the elevated prostate cancer incidence can be ascribed to the rising PSA 

screening rate, the aging population, and improved diagnostic tools (22) 

2.3.2. Etiology of Prostate cancer 

 Several modifiable and non-modifiable risk factors are linked to the origin of prostate 

cancer, which is complex and yet extremely puzzling. Age, a favorable family history, and 

ethnicity are among proven risk factors (21). Aside from age and race, there are additional 

prostate cancer risk factors, although none have been definitively linked to the disease's etiology 

(22). 

 Prostate cancer risk is known to increase with age. Prostate cancer incidence rises with 

age. Below 40, there are very few cases of prostate cancer. The world over, in both industrialized 

and developing nations, there is an aging population trend (21). Males younger than 39 had a 

0.005% likelihood of developing prostate cancer, compared by 2.2 percent between the ages of 

60 and 79, there is a 13.7 percent risk between the years of 40 and 59 and a 40% chance. (23). 

 Prostate cancer has an increased heritability (24). More than 180 distinct SNPs (single 

nucleotide polymorphisms) that are connected to prostate cancer risk account for one-third of 

the heredity risk for families with the disease (25, 26). 

 It has been established that smoking and prostate cancer risk factors are related. Ex-

smokers had a higher chance of developing Heavy smokers and prostate cancer risk was 24–

30% higher danger of dying from prostate cancer (27).  

 Prostate cancer is all except one of the numerous malignancies diet and nutrition have 

been linked to. Contrarily, eating minimally or not at all processed meals is linked to a decreased 

danger of prostate cancer. Consuming high levels of processed food can raise the danger of 

prostate cancer (28). 

 Adiposity increases the occurrence of prostate cancer death, and obesity and an elevated 

body mass index have both been connected to several cancers, including this one (29). The sex 
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hormones adipokines, insulin-like growth factor 1 (IGF-1), and are three potential factors that 

link the risk of prostate cancer with obesity (30). 

 It seems that there is a considerable ethnic connection with prostate cancer (31). The 

frequency of prostate cancer varies by place and ethnicity. Black men from African increased 

levels of incidence rates, severity, and death (32). 

 

Figure 2: Incidence and mortality of prostate cancer in 2020 by continent. (A) Incidence 

rate; (B) Mortality rate; ASIR, age-standardized incidence rate; ASMR, age-standardized 

mortality rate (142). 

 

2.4. Staging of prostate cancer 

Identifying the stage is crucial to analyzing cancer of the prostate. The TNM 

(tumor/nodes/metastases) classification, which has three stages, is the staging scheme that is 

most frequently employed. The Gleason score (from a biopsy or surgical specimen), the PSA 



 

   7 

level, the size and spread of a tumor, the existence of affected lymph glands, the Gleason score, 

and the existence of metastases are some of its constituent parts. The bones and lymph nodes 

are where cancer cells most frequently go when they move from the prostate to other regions of 

the body (33, 34).  

T1 and T2 tumors are regarded as "localized" when they only affect the prostate. 

Although T3 cancer has migrated outside the prostatic capsule, the rectum or bladder have not 

been affected. Stage T3c, which is a concerning symptom, indicates that the cancer may have 

migrated to the seminal vesicles. Outside of the prostate, T4 tumors have metastasized to other 

regional tissues including the bladder. Their N (nodes) or M (metastasis) scores would indicate 

this if they spread to the liver, lymph nodes, or lungs. Only 29% of stage T4 prostate tumors 

with distant metastases survive for five years overall (35). 

Stage I On a digital rectal exam, the tumor cannot be felt since it is tiny and only affects 

the prostate gland (T1a or T1b).  There are no distant metastases or adjacent lymph nodes 

involved (36). 

Stage II The tumor performing a digital rectal exam might be felt, but it is still only 

present in the prostate gland (T1c, T2a, or T2b).  There are no nearby lymph nodes or distant 

metastases (37). 

Stage III the bladder neck or seminal vesicles (T3a) may have been infiltrated by the 

tumor as it has developed outside of the prostate gland (T3b).  There are no neighboring lymph 

nodes or distant metastases involved (38). 

Stage IV N1 indicates that the tumor has migrated to adjacent lymph nodes; additional 

regions, such as the bones, liver, or lungs, are further away (M1).  Stage IVA (spread to 

surrounding lymph nodes) or stage IVB are further classifications for this stage (spread to distant 

sites) (39). 

 

2.4.1. Clinical staging  

Clinical staging is crucial for determining a patient's risk of the illness and, consequently, 

for therapy recommendations (43). There are a number of clinical situations where primary 

staging of prostate cancer can be used, including the ones listed below (44). Finding suspicious 

lesions in individuals who have never had a biopsy but who have a clinical suspicion of having 
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prostate cancer (for example, increased blood amounts of a positive Prostate-specific antigen 

(PSA) or a digital rectal examination (45), finding cancer in patients despite persistent prostate 

cancer is clinically suspected despite negative biopsy findings (e.g. rising PSA) (46) or stage in 

individuals with prostate cancer who have undergone a biopsy (44). 

To look for metastases and stage metastatic prostate cancer, a range of imaging methods 

are utilized, that is multiparametric MRI, computer tomography (CT) and bone scintigraphy to 

rule out metastatic spread (40, 41). Promising outcomes for prostate cancer detection, 

localization, risk stratification, staging, and potential therapy choices have been achieved with 

multiparametric magnetic resonance imaging (MP-MRI) (42).  

Promising outcomes for prostate cancer detection, localization, risk stratification, 

staging, and potential therapy choices have been achieved with multiparametric magnetic 

resonance imaging (MP-MRI) (47). 

 

2.4.2. Pathological staging  

 Pathological staging is a method utilized to evaluate severity spread of cancer based on 

the examination of tumor specimens obtained during surgery or biopsy. This staging system is 

important because it helps determine the appropriate treatment plan and prognosis for patients 

with cancer (48). Different staging systems are employed for various types of cancer, but some 

commonly used systems include: 

For many different forms of cancer, the TNM staging approach is employed, including 

breast, lung, and prostate cancer. It uses three parameters to ascertain the cancer's stage. T 

(tumor invasion and size), N (lymph nodes are involved), M (spread to other bodily regions) 

(49). 

Duke's staging system is used for colorectal cancer and divides the cancer into four 

stages depending on how widely they have spread through colon and lymph nodes (50). 

The staging system in Ann Arbor is used for Hodgkin and non-Hodgkin lymphomas and 

divides the cancer into four stages based on the extent of spread to organs and lymph nodes (51). 

The staging system of FIGO is used for gynecological cancers, such as cervical and 

ovarian cancer, and uses several factors to determine the stage including tumor size, extent of 

spread to other organs, and lymph nodes (52). 
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2.5. Classification of prostate cancer 

Prostate cancer can be classified in several methods: 

By stage is the most typical classification method for prostate cancer. TNM staging 

apparatus, which considers no matter if the disease has grown to surrounding lymph nodes (N), 

the size of the tumor (T), and if its metastatic spread (M) to far away parts of the body (53). 

TNM staging system. This system is updated periodically by the American Joint Cancer 

Committee (AJCC) and is utilized frequently in therapeutic practice (54). 

By grade is another approach by which Prostate cancer is also categorized using the 

Gleason score, a grading scheme that assesses how aggressive the Observing cancer cells under 

a microscope. The higher the cancer's Gleason score, the more aggressive it is projected to be 

(55). 

By risk group is in accordance with the patient's PSA level, Gleason score (56), and 

clinical stage biopsy results, prostate cancer can also be divided into low, intermediate, and 

high-risk categories. When making treatment decisions and giving patients prognosis 

information, this categorization is frequently employed. (57). 

By molecular subtype, recent research has identified several molecular subtypes of 

prostate cancer, including luminal A, luminal B, basal, and neuroendocrine subtypes. These 

subtypes have different genetic characteristics and may respond differently to treatment (58). 

By clinical presentation, some prostate cancers may be classified based on how they 

present clinically, such as a locally advanced form of prostate cancer (Prostate-specific) 

(extending beyond the prostate), or prostate cancer which has spread (the disease has spread to 

other bodily organs) (59). 

Gleason score is a grading system that rates how aggressive the cancer cells appear as 

an image under a microscope. It runs from 6 to 10. The Gleason score is frequently utilized in 

clinical practice to direct treatment choices and give patients prognostic information. [60]. The 

Gleason score is widely used in clinical practice to guide treatment decisions and provide 

prognostic information to patients (60). 

Gleason Grading of Prostate Carcinoma: When evaluating prostate cancer 

histopathologically, the Gleason grading method is frequently utilized. The system rates the two 

most notable tumor patterns seen under a microscope with a primary and secondary grade, 
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ranging from 1 to 5. The Gleason score, which aids in determining treatment options and 

forecasting disease outcomes, is created by adding these grades together. (61). 

 

2.6. Diagnosis of prostate cancer 

Early detection and accurate diagnosis are essential for successful treatment and 

improved outcomes. In this write-up, we will discuss the diagnosis of prostate cancer, including 

screening tests, diagnostic tests, and the current guidelines for prostate cancer diagnosis (62). 

Digital rectal exam (DRE). This is a medical checkup where A medical professional puts 

a finger into the rectum while wearing gloves and lubricant to feel or examine the prostate gland 

for tumors or other anomalies (63).  

Prostate-specific antigen test, or PSA test. This PSA, a protein produced by the prostate 

gland, is measured by blood tests. Higher amounts of PSA can reveal whether prostate cancer 

is present, but may be also due to additional ailments including inflammation or an enlarged 

prostate (64). 

Figure 3: Different diagnostic methods of prostate cancer (142). 

 

2.6.1 Biopsy technique 

There is a tiny amount of prostate tissue removed during a biopsy and looked at with a 

microscope to look for signs of cancerous cells. Typically, biopsies with a needle inserted 

through the rectum or perineum are carried out under ultrasound guidance (65).scanning tests 
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Imaging tests: like MRIs, CTs, or bone scans can be used to figure out the extent and spread of 

prostatic cancer (66) 

Genetic testing may be used to identify inherited genetic alterations that raise the possibility of 

developing prostate cancer (67). 

2.6.2. Screening for prostate cancer 

Two most commonly and frequently utilized screening procedures, PSA blood tests and 

digital rectal exams (DRE) are used to detect prostate cancer. (68). PSA testing detects the 

quantity of PSA, a PSA, or prostate-specific antigen protein, in the blood. Possible signs of 

prostate cancer include an increased level of PSA, but it can also be brought on by non-

cancerous diseases such prostatitis or benign prostatic hyperplasia (BPH) (69). In DRE, the 

prostate gland is physically examined through the rectum to check for any anomalies (70). 

2.6.3. Diagnostic test for prostate cancer 

A biopsy may be advised if the PSA test or DRE suggests that prostate cancer may exist. 

Small tissue samples from the prostate gland are removed during a biopsy in order to be 

examined under a microscope for the presence of cancer cells (71). During the biopsy, 

transrectal ultrasonography (TRUS) may also be utilized to direct the needle to the proper region 

of the prostate gland (72). 

 

2.7. Treatment of prostate cancer 

When found in the beginning phases, prostate cancer is among the most curable cancers 

(73). Prostate cancer therapy is dependent on the individual's preferences, age, general 

wellbeing, and the cancer's grade and stage (74). Radiation therapy, systemic therapy, and 

surgery are the three main prostate cancer therapies. Depending on each circumstance, each one 

of these therapies may be administered alone or in combination (75). 

2.7.1. Surgery  

Surgery entails the prostate gland's removal, known to be prostatectomy. This is a typical 

remedy for localized prostatic cancer. Two main types of prostatectomy are (76). 

Radical prostatectomy entails removing the prostate gland entirely along with part of the tissue 

around it, such as the seminal vesicles (77). This can be done through Open surgery or less 

invasive procedures like laparoscopic or robotic-assisted surgery can be used to accomplish this. 
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[78]. 

Transurethral resection of the prostate (TURP) a section of the prostate is removed during this 

less invasive treatment through the urethra using a resectoscope (79). 

2.7.2. Radiation therapy 

Radiation therapy involves the usage of powerful energy beams to eliminate malignant 

cells [80]. There are two different radiation treatment kinds for prostate cancer. 

External beam radiation therapy In order to treat prostate gland treatment with radiation, a 

device outside of the body is used (81). 

Brachytherapy, here seeds that are directly radioactive are inserted entering the prostate gland 

(82). 

2.7.3. Systemic therapy 

Drugs are used in systemic treatment to treat cancer cells throughout the body (83). 

There are two primary forms of systemic treatment for prostate cancer: 

Hormone therapy: This includes inhibiting testosterone, which promotes the development of 

prostate cancer cells (84). Surgery to remove the testicles or prescription drugs are both options 

for hormone treatment (orchiectomy) (85). 

Chemotherapy, this involves the use of medicines that destroy cancer cells anywhere in the 

body. Chemotherapy is usually used for prostate cancer that has spread to other progressed to 

other body areas (86). 

In addition to these primary treatments, there are also several other therapies that can be 

used to manage symptoms and slow the progression of prostate cancer (87). These include 

Active surveillance, the cancer is closely monitored with routine exams and imaging studies, 

and therapy is only initiated if the malignancy worsens or manifests symptoms (88). 

Cryotherapy, this includes killing cancer cells by using extremely low temperatures. 

High-intensity focused ultrasound (HIFU), this includes heating and eliminating cancer cells 

using high-frequency sound waves (89). 

Immunotherapy entails taking medications that support the body's defense mechanism in 

fighting cancer (90). 

Palliative care, symptoms as well as living quality for people having metastatic or advanced 

prostate cancer are managed in this (91). 



 

   13 

It's critical to remember that prostate cancer therapy is extremely customized and should 

be addressed with a healthcare professional (92). 

 

2.8. Nucleotide Excision Repair 

The damage-recognition issue has now been addressed by a wide variety of DNA repair 

mechanisms. A significantly broader and more flexible nucleotide excision-repair (NER) 

identification capability (93). In NER, a protein that is not catalytically active but serves as a 

binding site or anchor for catalytically active proteins to concentrate on participates in the 

recognition event (94).  

Nucleotide excision repair, or NER, is a highly conserved system for recognizing and 

removing a number of DNA damages, including large chemical UV-induced pyrimidine dimers, 

adducts, and other helix-distorting lesions (95). The complicated process of NER includes many 

proteins and may be separated into transcription-coupled repair (TCR) and global genome repair 

(GGR) (96). 

While TCR particularly targets DNA damage that prevents RNA polymerase from 

performing transcription, GGR is in charge of identifying and mending DNA lesions throughout 

the genome (97). The first action in both sub pathways involves the identification of damage 

complicated by proteins made up of the proteins XPC, HR23B, and UV-DDB. This complex 

looks at the DNA and detects lesions that change the helix structure (98). 

After damage recognition, the NER machinery assembles around the lesion to form a 

pre-incision complex that includes several proteins, such as XPF-ERCC1, XPA, RPA, TFIIH, 

XPG, and XPA. This complex then unwinds and excises a short segment of damaged DNA, 

creating a single-stranded gap (99). The opening is closed by DNA polymerases, and the just 

created strand is connected back to the initial strand by DNA ligase (100). There are also several 

accessory factors involved in NER, including chromatin remodelers, histone modifiers, and 

ubiquitin ligases, which help to regulate the accessibility of the DNA and coordinate the 

assembly and disassembly of the repair machinery (101). 

Many genetic disorders have been associated with defects in NER, including the 

extremely sensitive conditions trichothiodystrophy, Cockayne syndrome, and xeroderma 

pigmentosum to UV radiation, neurological abnormalities, and premature aging (102). 
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Additionally, defects in NER have been connected to higher chances of acquiring certain forms 

of cancer, including skin and lung cancer (103). 

 

Figure 4: Two distinct pathways for mammalian NER (143). 

 

2.9. DNA damage binding protein 

48-kDa protein DDB2 also known as p48 subunit that is only found within mammalian 

cells' nuclei. It’s a damage-specific DNA-binding protein. Human tissues all contain DDB2, 

albeit it is expressed differently in each tissue. Large amounts of DDB2 expression have been 

found in the kidney, liver, thymus, and testes, however, low levels have been found in the mind, 

lung, skin, heart, and muscles (104). DDB2 is made up of a Helix-loop-helix motif at the end 

and seven repeat domains for WD40. Locally, DDB2 detects locations of DNA harm and 

initiates the excision repair procedure for the entire genome (GG-NER) (105). DDB2 appears 

to be crucial for the repair of the latter kind of UV-damaged DNA lesion, which includes dimers 

of cyclobutane pyrimidine (CDPs) and (6-4) pyrimidine-pyrimidone photoproducts (6-4PPs) 

(106). DDB2 does this task by enlisting Polymerases of poly (ADP-ribose (PARP), which add 

multiple ribose ADP units to histones (proteins) (107). DDB2, one of the NER system's 

components, helps to repair large DNA adducts in addition to those caused by UV. DDB2, for 
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illustration, has been demonstrated to identify a variety of DNA damage types, such as those 

brought on by single-stranded DNA, goods made from platin, nitrogen mustard, and psoralen, 

and a basic site (108). DDB2 helps maintain low CDK inhibitor levels p21Waf1/Cip1 by 

assisting in the degradation of the p53 protein. (109). 

DNA damage binding proteins (DDBPs) are protein groupings that play an essential role 

in identifying and repairing damaged DNA. Below are a few examples of DDBPs with 

references to support their roles in DNA damage repair. 

2.9.1. Ku (Ku autoantigen) 

Ku is a protein that is heterodimeric and has the components Ku70 and Ku80, and is 

engaged in end-joining that is not homologous pathway repair of DNA. Ku recognizes broken 

double-strands in DNA and seeks out other repair factors at the location of the break to facilitate 

repair. Defects in Ku have been linked to various human diseases, including cancer and immune 

system deficiencies (110). 

2.9.2. XPC (Xeroderma Pigmentosum Complementation Group C Protein) 

The XPC, also a DDBP involved in the beginning identification of DNA damage in the 

Repair of nucleotide excision pathway. It connects with damaged DNA sites as well as hires 

additional proteins to the lesion location for repair. XPC is currently demonstrated to play a 

crucial role in protecting cells against DNA damage brought on by UV radiation (111). 

2.9.3. BRCA1 (Breast Cancer Susceptibility Gene 1) 

  BRCA1 a DDBP engaged in the DNA repair process known as homologous 

recombination. It plays an essential part in mending DNA splits in two strands and maintaining 

genome stability. BRCA1 mutations are linked to an increased risk of breast cancer and ovarian 

cancer (112). 

2.9.4. ATM (Ataxia Telangiectasia Mutated Protein) 

A crucial component of the DNA damage reaction system is the kinase ATM. In order 

to start the repair process, it recognizes DNA double-strand breaks and phosphorylates 

downstream targets. Ataxia Telangiectasia, a rare genetic condition caused by defects in ATM, 

is characterized by a high vulnerability to malignancy and neurodegeneration (113). 
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2.9.5. Ultra-Violet DNA Damage Binding Protein (UV-DDB) 

  The UV-sensitive DNA-binding protein damage. This protein, which is made up of the 

two subunits DDB1 and DDB2, is essential for identifying and repairing DNA damage brought 

on by UV radiation (114). 

2.9.6. DNA Damage Binding Protein (DDB2) 

  DNA damage-binding protein 2. A part of this protein is a UV-DDB complex and is 

essential for identifying and repairing UV-induced DNA damage (115). 

2.9.7. DNA Damage Binding Protein (DDB1) 

Repairing protein for DNA damage 1. In the UV-DDB complex, this protein functions 

as a component and aids in the restoration of DNA damage brought on by UV radiation (116). 

2.9.8. RAD23 

This protein, which is a part of the NER machinery, assists in identifying and repairing 

various kinds of DNA damage (117). 

 

2.10. DDB2 Gene as Tumor Suppressors 

The discovery that the DDB2 gene is mutated caused a deficiency in both DDB2-DNA 

and DDB2-DDB1 contacts and associated NER engagement abnormalities prompted the initial 

consideration of DDB2 to serve as a new tumor suppressant (105). Such defects are seen in 

subgroups of genetic disease called Xeroderma pigmentosum (Xeroderoma pigmentosum group 

E, XP-E), which exhibits incredibly high susceptibility to skin malignancies and UV 

radiation [107]. Numerous studies identified that DDB2 expression is different, relative non-

cancerous tissues, in various types of malignancies (118) consisting of prostate, (119) colorectal, 

(120, 121) skin, (122) neck and head (123) and ovarian cancers (124). 

DDB2 is necessary for DNA triggered by UV harm repair. DDB2 is hired at locations 

of UV-induced DNA harm and is required for efficient removal of the damaged DNA. In cells 

lacking DDB2, repair of DNA damage caused by UV radiation is severely impaired (125).  

DDB2 mutations are associated with human diseases. Mutations in DDB2 have been 

linked to a rare genetic disorder called xeroderma pigmentosum complementation group E (XP-

E). XP-E is distinguished by a high UV sensitivity radiation and a higher chance of getting skin 

cancer (126). 
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DDB2 is a factor in the control of gene expression. DDB2 has been shown to work in 

conjunction with transcription factors and function to control genes that are activated in response 

to DNA damage. DDB2 can serve as a co-activator for transcription for certain genes that 

regulate cell cycle and apoptosis (127). 

DDB2 contributes to genome maintenance integrity. DDB2 contributes to identifying 

and fixing DNA damage caused by various genotoxic agents, including UV radiation, ionizing 

radiation, and chemotherapeutic drugs. DDB2-deficient cells show increased genomic 

instability and are more susceptible to cell death brought on by DNA damage (128). 

 

2.11. DNA Damage Binding Protein 2 and cancer 

Numerous investigations have demonstrated an association between low levels of DDB2 

expression and a higher danger of developing cancer. In a research that was published in the 

journal Cancer Research, for instance, it was discovered, the expression of DDB2 was much 

dropped in lung cancer tissue comparisons to healthy lung organ. Low DDB2 expression had a 

connection to a poor prognosis in bladder cancer patients, according to a different investigation 

that was published in the journal Oncogene (129). 

According to research, DDB2 can decrease tumor growth by encouraging repair of DNA 

damage, as well as limiting the occurrence mutation with cancer-causing genes. For instance, a 

study indicated that DDB2 deficiency raised levels of DNA damage and genomic instability, 

which increased the risk of cancer formation (130).  

An investigation on the relationship within the DDB2 rs830083 risk of polymorphism 

and prostate cancer in a Turkish population was published in the journal Oncology Letters. 

According to the study, people with the CC genotype had a noticeably lower danger of 

developing prostate cancer than those with the TT genotype. When accounting for age, smoking 

habits, and cancer in the family, this link was still shown to be significant (131). 

According to research, DDB2 may influence how well cancer patients respond to both 

radiation and chemotherapy. Patients with breast cancer, DDB2 expression was linked with a 

good response to treatment. According to research, DDB2 may influence how well cancer 

patients respond to radiation treatment and chemotherapy among those with breast cancer, 

DDB2 expression was linked with a good response to treatment (132). 
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By preserving genome stability and encouraging DNA repair, research indicates that 

DDB2 is crucial in avoiding the onset of cancer. Current research is looking into its potential as 

a therapeutic target for cancer treatment (133). 

Overall, the data points to a possible link between the DDB2 rs830083 polymorphism 

and the chance of developing prostate cancer, however the findings vary depending on the 

community. Further research is required to verify these results and explore the underlying 

mechanisms (134). 
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3. MATERIALS AND METHOD 

3.1. Sample Selection and Definition 

Both PCa patients (n=93) and healthy persons serving as a control group (n=91) are 

included in this study. Patients diagnosed by the department of pulmonary medicine make up 

the patient group, whereas individuals in the control group are in good health. 

3.1.1. Patient group 

All Yeditepe University Hospital patients with prostate cancer whose ages range from 

42 to 83 were included in this study. 

3.1.2. Control group 

Healthy individuals who have not yet received a diagnosis make up the control group. 

The age range of the control group is also 45 to 86.  

 

3.2. Materials and Devices Used in Experiment 

3.2.1. Materials used in DNA isolation. 

Blood samples via the periphery were used to isolate DNA. Before usage, the samples 

of blood were kept in tubes containing EDTA at -4 °C. Because it prevents coagulation, EDTA 

is utilized. Additionally, the (iPrep pure link, Invitrogen, and Thermo Fisher Scientific Inc.) 

DNA Isolation Robot technology was employed to create the DNA isolation. The DNA 

isolation mixture contained 1.12 mg/ml Proteinase K, cell lysis solution, RNAse A, 100% 

Isopropanol, Elution Buffer, Wah Buffer and iPrep PureLink gDNA Cartridge. 

3.2.2. Equipment used in experiment 

Real-time PCR (Fast Real Time 7500, Applied Biosystems), 7500 Fast Real-Time PCR 

Instrument, Plate Centrifuge (Hettich), Centrifuge (Centrifuge 22R-Beckman Coulter), 

Nanodrop 2000 (Thermo Fisher Scientific Inc.), DNA Isolation Robot (iPrep Purelink, 

Invitrogen, Thermo Fisher Scientific Inc.), -20°C Refrigerator, -4°C Refrigerator (Haier). 
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3.3. Methods 

3.3.1. Genomic DNA Isolation from blood 

Each blood sample from the individuals with prostate cancer and the healthy group was 

collected in 5mL EDTA-containing tubes. All blood samples were kept in refrigerators at a 

temperature of -4°C until the isolation process began. Isolation of DNA was done using an 

iPrep DNA extraction robot and an iPrep genomic DNA isolation kit from Invitrogen. This 

technology enables the processing of 13 blood samples simultaneously since 350 L of 

peripheral blood may be used to isolate DNA. Each sample is placed into its own cartridge, 

which has been agitated for a bit to make sure the magnetic beads and DNA are properly bound 

together.  

 The iPrep robot functions as a calibrated extraction technique using ChargeSwitch® 

(CST®) technology. This process has the benefit of isolating significant amounts of genomic 

DNA from the samples. In this method, paramagnetic particles are used to extract significant 

volumes of pure genomic DNA from materials. These specks are enclosed by a surface that 

binds DNA. When compared to conventional extraction techniques, such as silica-based DNA 

extraction, the ChargeSwitch® (CST®) extraction approach is truly unique. The pH of the 

buffering particles that surround the beads affects their charge. The DNA backbone is 

negatively charged at low pH levels, where it attaches to positive ions in beads. Those charged 

beams the use of a low salt buffer neutralizes with a greater pH for DNA elution. The molecule 

of nucleic acid has entered. 

3.3.2. DNA purity measurement 

A UV spectrophotometer known as Nanodrop is used to measure the UV (ultraviolet) 

light absorption of nucleic acids at 260 nm. To determine DNA purity, the OD260/OD230 and 

OD260/OD280 ratios are evaluated. Nanodrop also measures DNA concentration. When 

opposed to conventional UV spectrometers, Nanodrop does not have a cuvette or capillaries, 

thus materials are analyzed directly, free from other effects. As a consequence, more accurate 

findings are achieved.  

ThermoFisher Scientific Inc.'s Nanodrop 2000 was used in this experiment to evaluate 

DNA purity. Each person's 1 l of DNA, which was known to both the control group and prostate 

cancer patients, was utilized. Additionally, distilled water was utilized as a control sample. 
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Distilled water was utilized to clean the sample placing stage after every 15-20 measurements. 

Following the completion of all sample measurements, distilled water was used to clean the 

Nanodrop 2000. 

3.3.3. Genotyping with real-time PCR 

In this study, genotyping analysis was performed with Applied Biosystems' 7500 Fast 

Real-Time Polymerase Chain Reaction known as a Real-Time PCR device. Detection of single 

nucleotide polymorphisms (SNPs) was detected using fluorescent dyes of probes. Detection of 

fluorescent signals is clearly visible. In the Real-time PCR method, fluorescent dye probes are 

used and they have two different wavelengths specific to the alleles called mutant and wild 

type. There were two different TaqMan probes used to detect. One of them was FAM and the 

other one was VIC. FAM can detect wild type variants of alleles. VIC can also detect mutant 

variants of alleles. The fluorescent dye-linked probes of each allele attach with the amplified 

region. Taq polymerase enzyme is performed to hydrolyze the probes. 

The primer was designed depending on the sequence of DDB2 in humans. 

Determination of DDB2 gene (rs830083) TaqMan Genotyping Assay and TaqMan Genotyping 

Master Mix (TaqMan Reagents, Applied Biosystems, Foster City, CA, USA) were used to 

perform polymorphism on the Applied Biosystems 7500 Fast Real-Time PCR apparatus. Based 

on this procedure, the polymorphism-contained region was amplified by using 

5’AACCCCATCTTAAAAAAAAAAAATA[G/C]AAAAATTAGCTGGGCATGGTGGCAC 3’.  

Due to the Minor allele frequency (MAF) analysis, allele frequencies considered as G wild type 

and C mutant form for the DDB2 gene. 

3.3.3.1. Real-time PCR protocol 

3.75μl of DNase, RNase free water, 5μl of TaqMan genotyping assay [probe], 0.2 μl of 

primer [DDB2 rs830083] and 1 μl of template DNA were used. The total volume of reagents 

used in reaction mixtures and real-time PCR are also shown in Table 1. First, mixture was 

prepared with primer, DNase, RNase free water and TaqMan genotyping assay and then 

mixture separated to each well of 96-well. After that, each template DNA samples were added 

onto the mixture one by one. Later, 96-well plates were covered carefully. Centrifuge was 

performed 2 min at 3750 rpm to make the solution more homogeneous and to precipitate all 
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liquids to the bottom.  Then the plate is carefully placed in the PCR device and Real-Time PCR 

is started. 

Table 1: The Mixtures of Real Time PCR Reaction  

THE AGENT QUANTITY OF AGENT 

DNase, RNase free water 3.75μl 

TaqMan genotyping assay 5μl 

Primer [DDB2, rs830083] 0.25μl 

Template DNA  1μl 

 

Real-Time PCR stages were designed. First there were 10 minutes waiting time at 95 °C, then 

the denaturation process was continued for 15 seconds per cycle at 92 °C and last stage were 

elongation to 1 minute for each cycle at 60 °C.  As it is shown in Table 2, denaturation and 

annealing/extension processes were applied as 40 cycles. 

Table 2: Real-time PCR protocol 

STAGES TEMPERATURE 

[°C] 

DURATİON/PERIOD 

OF TIME 

HOLD 95 10MINS 

DENATURATION 92 15SECS 

ANNEALING/ELON

GATION 

60 1MIN 

 

3.3.4. Statistical Analysis 

In this research, a student's t-test was used to get numerical values. When PCR 

experiments were done and allelic discrimination data were obtained, all data were entered in 

the SPSS 26.0 program. Moreover, the other clinical parameters were already collected and 

entered in the SPSS document. Clinical parameters are shown in Table 3 and 4. Then, the 



 

   23 

information was analyzed in SPSS 26.0 by using Fisher's Exact Tests, Mann-Whittney U test 

and Chi-square tests. Chi-square and Fisher's Exact Tests were applied to statistically analyze 

the genotype distribution and alleles in the groups; while Mann-Whittney U test was used to 

compare means and for standard deviation. P values less than or equals to 0.05 are considered 

statistically significant, so possible risk factors for PCa can be identified and assessed by the 

analysis. 
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      4. RESULTS 

4.1. Demographic Characteristics 

Demographic data of PCa patients (n=93) and healthy controls (n=91), which constitute 

the groups of our thesis study, are given in Table 3 comparatively.  

Table 3: Demographic and biochemical characteristics of patient and control 

 

 

Prostate cancer 

N = 93 

Control group 

N = 91  

P=value 

Age (years)  

mean ± SD 

 

67.3881 ± 73.3600  60.3333 ± 13.80757  0.89623 

NS 

Smoking 30.56 ± 18.696 27.64 ± 17.682 0.636 

NS 

 BMI 

mean ± SD 

 27.1194 ± 3.71125       26. 7567 ± 2.95790  0.45194 

NS 

Kilo 

mean ± SD 

78.1343 ± 11.52322 79.3077 ± 9.87062 0.596 

NS 

Cigarette use 

mean ± SD 

1.2090 ± 0.40963 1.1250 ± 0.34157  0.5004 

NS 

PSA 

mean ± SD 

81.0656 ± 141.87826 2.3938 ± 1.62910  0.0001 

S  

Cancer 

Family 

History 

Yes% 75% 25% 0.050 

S 
No% 56.1% 43.9% 

N = Number of samples, chi-square test has been used to show the difference of genotype and Allele distribution 

between two groups. S = statistically significant (p value< 0.05). NS = no significance (p value>0.05). 
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As shown in Table 3, demographic data in the patient and healthy control groups were 

analyzed statistically. As a result of the analysis, as can be seen in the table, there was no 

statistically significant difference in the mean Age, the BMI, Cigarette use and Kilo in the 

cancer patient group compared to the control group, but there is a statistical difference in the 

cancer family history of p value = 0.05 and PSA with p<0.05 (p = 0.0001) with higher values 

in the prostate cancer group. This was calculated using the Mann-Whitney Test. 

Table 4: Clinical and Treatment Characteristics of the group of patients with prostate 

cancer. 

Clinical and Treatment Characteristics Percentage (%)  

Stage of prostate cancer stage 2 70.1% 

stage 3 29.9% 

Primary gleason 3 35.8% 

4 55.2% 

5 9.0% 

Secondary gleason 3 22.4% 

4 58.2% 

5 19.4% 

Treatment ADT 29.9% 

curative radiotherapy 14.9% 

radical prostatectomy 55.2% 

Metastasis Yes 13.4% 

No 86.6% 
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Pathological T-Stage pT2a 11.9% 

pT2b 14.9% 

pT2c 43.3% 

pT3a 14.9% 

pT3b 14.9% 

Clinical T-Stage cT1c 38.8% 

cT2 49.3% 

cT3 11.9% 

 

 Table 4 demonstrates the clinical and therapeutic characteristics of the group of prostate 

cancer patients. Stage 2 of prostate cancer accounts for 70.1% of cases, whereas stage 3 

accounts for 29.9%. Also found were main gleason at 3, 4, and 5 (35.8%, 55.2%, and 9.0%, 

respectively), secondary gleason at 3, 4, and 5 (22.4%, 58.2%, and 19.4%, respectively), and 

Treatment with Radical prostatectomy was performed in 55.2% of cases, with ADT was 

29.9%, curative radiation was used in 14.9%, metastatic disease was present in 13.4% of 

cases, but was absent in 86.6 % of cases. Pathological T-Stage pT2a, pT2b, pT2c, pT3a, pT3b 

was (11.9%, 14.9%, 43.3%, 14.9%, 14.9%), Clinical T-Stage cT1c, cT2, cT3 (38.8%, 49.3%, 

11.9%). 

 

4.2. Statistical analysis of Real-Time PCR Results. 

Table 5 displays the genotype distributions of DDB2 rs830083 in prostate cancer and 

the controls. The homozygous mutant genotype (CC) and the heterozygous genotype (GC) 

shown a significant association with (p=0.037), (p=0.048) respectively. While the 

homozygous wild-type (GG) (p=0.707) had non-significant association with prostate cancer. 

The genotype frequencies of the GG, GC, and CC genotypes were 4.3%, 26.9%, and 68.8%, 

respectively, in the prostate patient group while they were 5.5%, 40.7%, and 35.8% in the 
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control group. The G allele exhibited notable variations between the groups (p=0.037), 

however the C allele did not have any significant association with prostate cancer (p=0.773) 

as shown in table 6. 

Table 5: The assessment between Prostate cancer patients and control groups according 

to genotype. 

GENOTYPE 

DDB2 

CONTROL 

GROUP 

N = 91 

PATIENT 

GROUP 

N = 93 

P-VALUE ODD 

RATIO 

(OR) 

CONFIDENCE 

INTERVAL 95% 

  

DDB2 rs830083 

GG (N = 5) 5.5% 

GC (N = 37) 

40.7% 

CC (N = 49) 

53.8% 

GG (N = 4) 

4.3% 

GC (N = 25) 

40.3% 

CC (N = 64) 

68.8% 

0.111 

NS 

  

GG N=5 

5.5% 

N =4 

4.3% 

0.707 

NS 

1.294 0.336 – 4.979 

GC N = 37 

40.7% 

N = 25 

26.9% 

0.048 

S 

1.864 1.002 – 3.466 

CC N = 49 

53.8% 

N = 64 

68.8% 

0.037 

S 

0.529 0.290 – 0.965 

ALLELIC 

DISTRIBUTION 

     

G ALLELE  42 

46.2% 

29 

31.2% 

0.037 

S 

1.892 1.036 – 3.454 

C ALLELE 69 

94.5% 

89 

95.7% 

0.707 

S 

0.773 0.271 – 2.975 

N = Number of samples, chi-square test has been used to show the difference of genotype and Allele distribution 

between two groups. S = statistically significant (p value< 0.05). NS = no significance (p value>0.05). 
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Table 6: The assessment of allelic distribution between carriers and non-carriers in 

control and patients.  

  

 ALLELIC DISTRIBUTION 
CONTROL GROUP (%) PATIENT GROUP (%) P-VALUE 

G ALLELE CARRIERS 42 (%)  29 (16%) 

0.037 

G ALLELE NON-CARRIERS  49 (27%)  64 (34%) 

C ALLELE CARRIERS  86 (47%)  89 (48%) 

0.707 

C ALLELE NON CARRIERS 5 (3%)  4 (2%) 

 

As a result, after the experiment of DDB2 rs830083 polymorphism, about 93 sample of 

PCa patients and 91 healthy control groups samples in this study, there is no statistically 

significant difference among the two groups in the genotyping, but a statistically significant 

difference in the allelic distribution. The statistical analysis was done using Chi square (χ2) and 

Fisher’s Exact test as shown in Table 5.   

4.3. Analysis of Genotype and Allele Related to the Patient Groups 

In patients with different genotypes for the DDB2 genes, Table 6 displays the distribution of 

metastasis, cancer stage, treatment, primary and secondary Gleason, and cancer family history. 

According to the results, there is no correlation between different genotypes and cancer family 

history with DDB2, treatment, primary and secondary Gleason, or metastasis stage of cancer. 
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The p-values for cancer treatment, primary and secondary Gleason, family history of cancer, 

and metastatic stage were 0.391, 0.404, 0.258, 0.883, 0.143, and 0.112, respectively.  

Table 7: The distribution levels of tumor marker proteins with different patient genotypes 

for the DDB2 gene. 

 DDB2 rs830083 P value 

Genotype GG GC CC  

stage of cancer  2 6.4% 31.9% 61.7% 0.391 

3 0.0% 25.0% 75.0% 

Primary 

Gleason 

3 4.2% 16.7% 79.2% 0.404 

4 5.4% 35.1% 59.5% 

5 0.0% 50.0% 50.0% 

Treatment ADT 5.0% 25.0% 70.0% 0.258 

curative 

radiotherapy 

0.0% 60.0% 40.0% 

radical 

prostatectomy 

5.4% 24.3% 65.7% 

Metastasis Yes 0.0% 25.0% 75.0% 0.883 

No 5.2% 31.0% 63.8% 

Secondary 

Gleason 

3 0.0% 53.3% 46.7% 0.143 

4 7.7% 23.1% 68.2% 

5 0.0% 23.1% 76.9% 

Cancer 

Family History 

Yes 7.5% 25.0% 67.5% 0.112 

No 3.0% 43.9% 53.0% 

N = Number of samples, chi-square test has been used to show the difference of genotype and Allele distribution 

between two groups. S = statistically significant (p value< 0.05). NS = no significance (p value>0.05). 

 

4.4. Statistical Evaluation of Real-Time PCR Results  

Additionally, using the 7500 Fast-Real Time PCR, the allele types of each person were 

investigated in the sick and control groups. The allelic discrimination plot produced by this tool 
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is displayed below, and the allelic discriminations were generated by the tool's software 

automatically. 

Expression and readings of fluorescent radiation with the contribution of dyes in the 

probes. However, some samples could not be distinguished and interpreted. In this study, two 

different dyes corresponding to the FAM color blue and the VIC color green were used. ROX 

corresponds to a standard hue for contrasting FAM and VIC dyes. Allelic prejudice was 

evaluated by looking at and analyzing radiance curves.  

According to Figure 5, there is allelic discrimination shown. GG which is seen as red 

dots is homozygous wild type, GC which is seen as green dots is heterozygote and CC which 

is seen as blue dots is heterozygous mutant type.  
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Figure 5: Allelic Discrimination Analysis of DDB2 genotypes (homozygous mutant genotype 

(CC), heterozygous genotype (GC) and homozygous wild type genotype (GG)). 

A plot of amplification has an a y-axis for the fluorescence and an x-axis for the 

number of PCR cycles intensity or signal produced by a fluorescent dye. The fluorescence 

signal is typically modest or nonexistent in the early cycles. The fluorescence signal grows 

as the PCR goes along and the target DNA is amplified 

 Amplification plots of the DDB2 gene with the C allele are shown in Figure 6. The 

gray line indicating the threshold value shows it to be 0.084. In contrast, Figure 4.7 shows 
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amplification plots for the G allele of the same gene, with a pink line designating the 

threshold value (0.021). 

 

Figure 6: Amplification plot display of C allele with DDB2 gene. 
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Figure 7: Amplification plot display of G allele with DDB2 gene. 
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5. DISCUSSION 

The second-most prevalent cancer diagnosis in men and the fifth-leading cause of death 

worldwide is prostate cancer, is also diagnosed in these patients. Prostate cancer has recently 

placed first in terms of death rates, and regardless of whether the cancer is inherited or not, its 

etiology is unknown. Early prostate cancer often has no symptoms and spreads slowly, 

necessitating only treatment under careful observation (135). 

Early-stage prostate cancer frequently progresses slowly and without symptoms, thus 

treatment options may be limited or nonexistent. Numerous cases of prostate cancer are found 

based on high plasmatic levels of prostate-specific antigen (PSA > 4 ng/mL), a glycoprotein 

typically produced by prostate tissue. A tissue biopsy is the standard of care to rule out cancer, 

however this is because men without cancer have also been observed to have increased PSA 

levels (136-137). 

Cancer is split into two categories: malignant malignancies and benign tumors based on 

the types of cells present. Malignant tumors spread throughout the body through a process 

known as metastasis. Malignant tumors can invade and spread, whereas benign tumors cannot 

(138). Cancers of the lung, prostate, liver, and cervix are malignant. The location, progression, 

and size of a tumor all affect the symptoms of cancer cells. The diagnosis and management of 

cancer varies. MRI, CT, biomarkers, and imaging are frequently used to diagnose malignancies. 

Patients with early-stage cancer have a better chance of surviving. Numerous studies have been 

conducted on prostate cancer, which is still mostly unknown when compared to other frequent 

malignancies. Prostate cancer risk factors include advanced age, ethnicity, genetic factors, and 

family history. (139). 

DDB1 (damage-specific DNA-binding protein 1, also known as p127 subunit) and 

DDB2 were first discovered as parts of the UV-DDB human damage-specific DNA-binding 

heterodimeric complex. DDB2 was originally based on the findings, is a new tumor suppressor 

finding that mutations in the ddb2 gene impair the DDB2-DNA or DDB2-DDB1 interaction, 

resulting in defective NER activity. DDB2 recognizes sites of DNA damage locally and initiates 

the global genomic nucleotide excision repair process (GG-NER). (140). 
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 The rs830083 polymorphism was found to be a minor polymorphism in the Turkish 

population. The GG homozygous wildtype genotype was very low in both the control and 

patient groups, with 5.5% and 4.3%, respectively. There was no significant association between 

this genotype and prostate cancer risk. The GC heterozygous genotype was higher in the control 

group, with 40.7%. This genotype was found to be significantly associated with a lower risk of 

prostate cancer, with a p-value of 0.048. The CC genotype was higher in the patient group, with 

68.8%. This genotype was found to be significantly associated with an increased risk of prostate 

cancer, with a p-value of 0.037. This means that people with the CC genotype are twice as likely 

to develop prostate cancer as people with the GG genotype.  

 Table 6 shows that there is a statistically significant difference between the two groups 

in terms of the percentage of G alleles. The percentage of G alleles is significantly higher in the 

control group than in the patient group. This suggests that the G allele may be protective against 

prostate cancer. These findings suggest that the rs830083 polymorphism may play a role in 

prostate cancer risk. However, more research is needed to confirm these findings and to better 

understand the mechanism by which this polymorphism affects prostate cancer risk.  

 The DDB2 polymorphism (rs830083) can be used to determine if the GG genotype 

prevents prostate cancer and whether the CC genotype causes it. According to this finding, the 

DDB2 polymorphism (rs830083) does not significantly differ between the control and sick 

groups. However, in this study, The CC and GC genotypes were found to be significant in this 

study, with p-values of 0.037 and 0.048, respectively. This suggests that having one or two C 

alleles may be a risk factor for cancer, while the G allele is a more significant risk reducing 

factor with a p-value of 0.037. The p-value for the G allele is lower than the p-value for the CC 

and GC genotypes. This means that the evidence for an association between the G allele and 

cancer risk is lesser than the evidence for an association between the CC and GC genotypes and 

cancer risk. It is important to note that these results are based on a relatively small study, and 

more research is needed to confirm these findings. However, the findings of this study suggest 

that the G allele may be a significant risk factor for cancer. 
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 According to Hu, Z., Shao, M., Yuan, J., Xu, L., Wang, F., Wang, Y.,... & Shen, H., 

individuals with the heterozygous rs830083 CG genotype had a significantly 1.31-fold elevated 

risk of lung cancer (95% confidence interval (CI) 1.08-1.60) and those with the homozygous 

rs830083GG genotype had a non-significant (146).  

 Turkish prostate cancer patients' DDB2 gene variant (rs830083) has not been 

investigated. Low levels of this gene might possibly impact the likelihood of prostate cancer, 

according to this journal (131). The risk of prostate cancer was not shown to be substantially 

correlated with the C allele. This indicates that individuals with one or two C alleles have the 

risk of developing prostate cancer. A decreased risk of prostate cancer was discovered to be 

strongly related with the G allele. This indicates that individuals with one or two G alleles have 

a risk reducing factor of prostate cancer than individuals without any G alleles. Prostate cancer 

risk was shown to be considerably higher in men with the CC genotype. Accordingly, those who 

have two C alleles are twice as likely to have prostate cancer as those who do not. Prostate 

cancer risk was shown to be considerably lower in men with the GC genotype. This indicates 

that individuals with one C allele and one G allele have a lower risk of prostate cancer than 

individuals without any C alleles.  

The conclusion is that the C allele is not a significant risk factor for prostate cancer, but 

the G allele is a significant protective factor. The CC genotype is significantly associated with 

an increased risk of prostate cancer, while the GC genotype is significantly associated with a 

lower risk of prostate cancer. These findings suggest that the rs830083 polymorphism may play 

a role in prostate cancer risk, but the mechanism by which it does so is not yet understood. 

Based on the aforementioned findings, DDB2 gene expression and variation vary 

depending on the population and the person. Additional research on the functional analyses of 

DDB2 polymorphisms and the identification of associated prostate cancer risk in bigger 

molecular epidemiological studies with varied ethnic populations and many DDB2 SNPs are 

required to support the findings. 
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7. APPENDICES 

7.1. Raw Data 

 

Case Processing Summary 

 

Cases 

Valid Missing Total 

N Percent N Percent N Percent 

tanım * DDB2_rs830083 184 100,0% 0 0,0% 184 100,0% 

tanım * DDB2_GG 184 100,0% 0 0,0% 184 100,0% 

tanım * DDB2_GC 184 100,0% 0 0,0% 184 100,0% 

tanım * DDB2_CC 184 100,0% 0 0,0% 184 100,0% 

tanım * G_ALLEL 184 100,0% 0 0,0% 184 100,0% 

tanım * C_ALLEL 184 100,0% 0 0,0% 184 100,0% 

 
tanım * DDB2_rs830083 
 

Crosstab 

 

DDB2_rs830083 

Total GC GG CC 

tanım hasta Count 25 4 64 93 

% within tanım 26,9% 4,3% 68,8% 100,0% 

% within DDB2_rs830083 40,3% 44,4% 56,6% 50,5% 

% of Total 13,6% 2,2% 34,8% 50,5% 

kontrol Count 37 5 49 91 

% within tanım 40,7% 5,5% 53,8% 100,0% 

% within DDB2_rs830083 59,7% 55,6% 43,4% 49,5% 

% of Total 20,1% 2,7% 26,6% 49,5% 

Total Count 62 9 113 184 

% within tanım 33,7% 4,9% 61,4% 100,0% 

% within DDB2_rs830083 100,0% 100,0% 100,0% 100,0% 

% of Total 33,7% 4,9% 61,4% 100,0% 
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Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Pearson Chi-Square 4,404a 2 ,111 

Likelihood Ratio 4,424 2 ,109 

N of Valid Cases 184   

a. 2 cells (33,3%) have expected count less than 5. The minimum 

expected count is 4,45. 

 
tanım * DDB2_GG 
 

Crosstab 

 

DDB2_GG 

Total YOK VAR 

tanım hasta Count 89 4 93 

% within tanım 95,7% 4,3% 100,0% 

% within DDB2_GG 50,9% 44,4% 50,5% 

% of Total 48,4% 2,2% 50,5% 

kontrol Count 86 5 91 

% within tanım 94,5% 5,5% 100,0% 

% within DDB2_GG 49,1% 55,6% 49,5% 

% of Total 46,7% 2,7% 49,5% 

Total Count 175 9 184 

% within tanım 95,1% 4,9% 100,0% 

% within DDB2_GG 100,0% 100,0% 100,0% 

% of Total 95,1% 4,9% 100,0% 
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Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-Square ,141a 1 ,707   

Continuity Correctionb ,001 1 ,973   

Likelihood Ratio ,141 1 ,707   

Fisher's Exact Test    ,746 ,486 

N of Valid Cases 184     

a. 2 cells (50,0%) have expected count less than 5. The minimum expected count is 4,45. 

b. Computed only for a 2x2 table 

 

Risk Estimate 

 Value 

95% Confidence Interval 

Lower Upper 

Odds Ratio for tanım (hasta / 

kontrol) 

1,294 ,336 4,979 

For cohort DDB2_GG = YOK 1,013 ,948 1,081 

For cohort DDB2_GG = VAR ,783 ,217 2,823 

N of Valid Cases 184   
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tanım * DDB2_GC 
 

Crosstab 

 

DDB2_GC 

Total YOK VAR 

tanım hasta Count 68 25 93 

% within tanım 73,1% 26,9% 100,0% 

% within DDB2_GC 55,7% 40,3% 50,5% 

% of Total 37,0% 13,6% 50,5% 

kontrol Count 54 37 91 

% within tanım 59,3% 40,7% 100,0% 

% within DDB2_GC 44,3% 59,7% 49,5% 

% of Total 29,3% 20,1% 49,5% 

Total Count 122 62 184 

% within tanım 66,3% 33,7% 100,0% 

% within DDB2_GC 100,0% 100,0% 100,0% 

% of Total 66,3% 33,7% 100,0% 

 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-Square 3,908a 1 ,048   

Continuity Correctionb 3,316 1 ,069   

Likelihood Ratio 3,926 1 ,048   

Fisher's Exact Test    ,061 ,034 

N of Valid Cases 184     

a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 30,66. 

b. Computed only for a 2x2 table 
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Risk Estimate 

 Value 

95% Confidence Interval 

Lower Upper 

Odds Ratio for tanım (hasta / 

kontrol) 

1,864 1,002 3,466 

For cohort DDB2_GC = YOK 1,232 ,999 1,520 

For cohort DDB2_GC = VAR ,661 ,436 1,003 

N of Valid Cases 184   

 
 
 
tanım * DDB2_CC 
 

Crosstab 

 

DDB2_CC 

Total YOK VAR 

tanım hasta Count 29 64 93 

% within tanım 31,2% 68,8% 100,0% 

% within DDB2_CC 40,8% 56,6% 50,5% 

% of Total 15,8% 34,8% 50,5% 

kontrol Count 42 49 91 

% within tanım 46,2% 53,8% 100,0% 

% within DDB2_CC 59,2% 43,4% 49,5% 

% of Total 22,8% 26,6% 49,5% 

Total Count 71 113 184 

% within tanım 38,6% 61,4% 100,0% 

% within DDB2_CC 100,0% 100,0% 100,0% 

% of Total 38,6% 61,4% 100,0% 
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Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-Square 4,350a 1 ,037   

Continuity Correctionb 3,741 1 ,053   

Likelihood Ratio 4,369 1 ,037   

Fisher's Exact Test    ,049 ,026 

N of Valid Cases 184     

a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 35,11. 

b. Computed only for a 2x2 table 

 

 

Risk Estimate 

 Value 

95% Confidence Interval 

Lower Upper 

Odds Ratio for tanım (hasta / 

kontrol) 

,529 ,290 ,965 

For cohort DDB2_CC = YOK ,676 ,464 ,983 

For cohort DDB2_CC = VAR 1,278 1,011 1,615 

N of Valid Cases 184   
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tanım * G_ALLEL 
 

Crosstab 

 

G_ALLEL 

Total YOK VAR 

tanım hasta Count 64 29 93 

% within tanım 68,8% 31,2% 100,0% 

% within G_ALLEL 56,6% 40,8% 50,5% 

% of Total 34,8% 15,8% 50,5% 

kontrol Count 49 42 91 

% within tanım 53,8% 46,2% 100,0% 

% within G_ALLEL 43,4% 59,2% 49,5% 

% of Total 26,6% 22,8% 49,5% 

Total Count 113 71 184 

% within tanım 61,4% 38,6% 100,0% 

% within G_ALLEL 100,0% 100,0% 100,0% 

% of Total 61,4% 38,6% 100,0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-Square 4,350a 1 ,037   

Continuity Correctionb 3,741 1 ,053   

Likelihood Ratio 4,369 1 ,037   

Fisher's Exact Test    ,049 ,026 

N of Valid Cases 184     

a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 35,11. 

b. Computed only for a 2x2 table 
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Risk Estimate 

 Value 

95% Confidence Interval 

Lower Upper 

Odds Ratio for tanım (hasta / 

kontrol) 

1,892 1,036 3,454 

For cohort G_ALLEL = YOK 1,278 1,011 1,615 

For cohort G_ALLEL = VAR ,676 ,464 ,983 

N of Valid Cases 184   

 
tanım * C_ALLEL 
 

Crosstab 

 

C_ALLEL 

Total YOK VAR 

tanım hasta Count 4 89 93 

% within tanım 4,3% 95,7% 100,0% 

% within C_ALLEL 44,4% 50,9% 50,5% 

% of Total 2,2% 48,4% 50,5% 

kontrol Count 5 86 91 

% within tanım 5,5% 94,5% 100,0% 

% within C_ALLEL 55,6% 49,1% 49,5% 

% of Total 2,7% 46,7% 49,5% 

Total Count 9 175 184 

% within tanım 4,9% 95,1% 100,0% 

% within C_ALLEL 100,0% 100,0% 100,0% 

% of Total 4,9% 95,1% 100,0% 
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Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-Square ,141a 1 ,707   

Continuity Correctionb ,001 1 ,973   

Likelihood Ratio ,141 1 ,707   

Fisher's Exact Test    ,746 ,486 

N of Valid Cases 184     

a. 2 cells (50,0%) have expected count less than 5. The minimum expected count is 4,45. 

b. Computed only for a 2x2 table 

 

Risk Estimate 

 Value 

95% Confidence Interval 

Lower Upper 

Odds Ratio for tanım (hasta / 

kontrol) 

,773 ,201 2,975 

For cohort C_ALLEL = YOK ,783 ,217 2,823 

For cohort C_ALLEL = VAR 1,013 ,948 1,081 

N of Valid Cases 184   

Means 
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Hasta * patolojikevre 
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7.2. Ethical Committee Approval 
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7.3. Case Report Form 
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7.4. Curriculum Vitae 

Personal Information  

Name Dorcas Pelumi Surname Omotade 

Place of birth Nigeria date of birth 16.08.1998 

Nationality Nigerian TR Number 99336654926 

E-mail oluwadunsin65@gmail.com phone number 05310104667 

 

Education  

Degree Department The name of institution graduated from Graduation 

year 

Doctorate    

Master    

University  Microbiology Crawford University  2018 

High school  Science  Command Day Secondary School Oshodi  2014 

 
  

Languages  Grades  

English (TOEFL) 79 

Turkish  B1 

# All the grades must be listed if there is more than one (KPDS, ÜDS, TOEFL; IELTS vs), 
 

Computer Skills  

Program Level 

MS Programs  Basic 

SPSS  Average 

 
*Excellent, good, average or basic   

Scientific works   


