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Summary

Prostate cancer is a heterogeneous age-related disorder that is a leading
cause of cancer related deaths among men. Prostate cancer is the most common
cancer in the world specifically in Irag, compared to other cancers, that affects men
of old ages of 50 years and more, but it rarely affects men that lesser than this age
category. Carcinogenesis of prostate is a multistep accumulation of genetic lesions
that may result in uncontrolled cellular proliferation, a decrease in cell death or
apoptosis, invasion, metastatic spread and blockade of prostatic cell differentiation.
Benign prostate hyperplasia is not cancer and does not develop into cancer. But it

can be a serious medical problem for some men.

Benign prostatic hyperplasia (BPH) is a histologic diagnosis that refers to
the proliferation of smooth muscle and epithelial cells within the prostatic
transition zone. The exact etiology is unknown; however, the similarity between
BPH and the embryonic morphogenesis of the prostate has led to the hypothesis
that BPH may result from a “reawakening” in adulthood of embryonic induction
processes. Sam68 is up-regulated in many human cancers, including prostate

cancer (PCa) where it promotes cell proliferation and survival.

The expression of the Sam68 gene in the patient’s blood with Prostate
tumors was estimated in the 120 specimens of cDNA prepared from RNA of

Prostate cancer and Benign Prostate Hyperplasia.

The concentration of RNA was estimated using two techniques, the first is
Nanophotometer, where the concentration was (55 +13)*1000ng/ml, and another
techniqgue is Quantus Fluorometer, and the concentration was (58
+4.21)*1000ng/ml. The products were amplified with the use primer level of 10

pmole was considered to be the best. The current study proved that the sam68 gene
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was highly expressed in prostate cancer, where were highly significant P<0.001
when compared to the gene expression in benign prostate hyperplasia by using real

time- PCR in the presence of the housekeeping gene.

The studied chemical markers were estimated by the ELISA technique. The
current study showed that the enzyme AKT1 was high activity in prostate cancer
and benign prostate patients but not significance, as it recorded a P >0.001.

According to statistical results of the f-catenin concentration were
significantly increased in patients with prostate cancer to benign prostate
hyperplasia, where P value <0.001

Also, the current study showed that Interleukin 8 was highly significant in
prostate cancer, it recorded a value of P <0.001, compared with the concentration
in benign prostate hyperplasia patients

Statistical significance was assigned in this study as P <0.001, indicating
that the concentration of Vascular Endothelial Growth Factor in prostate cancer
patients was high when compared with benign prostate hyperplasia patients.

Serum  Vascular Endothelial Growth  Factor Receptor-2  was
statistically significantly higher in PCa  compared to benign prostate

hyperplasia patients (p<0.001)

Our finding that Sam68 is required for optimal proliferation and survival of
prostate cancer cells may demonstrate that Sam68 has separable effects on AR-
regulated transcriptional activity and alternative splicing, both of which may affect
PCa

Serine/threonine kinase-1 activity and substrate phosphorylation in cells,
suggesting that active kinase is exclusively associated with cellular membranes,

ensures that Akt-1 activity play a role in creating an anti-apoptotic threshold



The activation of canonical Wnt signalling and the AR are related in prostate
cancer progression, it was associated with PSA progression in prostate tumors
patients.

Chemokines and cancer are very much intertwined concepts, the surprisingly
high production of IL-8 in most tumors, is due to various roles for IL-8 in cancer

stem cells, angiogenesis, and inflammatory infiltrates
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Chapter One Introduction and Literature Review
Introduction

The prostate goes through two main growth periods as a man ages, the first
Is early in puberty, when the prostate doubles in size, the second begins around age
25years and continues during most of a man's life. Benign Prostate Hyperplasia is
when it gets large enough to cause problems, as the prostate enlarges, it squeezes
the urethra. The bladder wall becomes thicker. Eventually, the bladder may
weaken and lose the ability to empty completely urine then remains in the bladder.
These problems cause many of the lower urinary tract symptoms (LUTS) of BPH.
Benign Prostate Hyperplasia (BPH) is a significant problem can be defined as an
abnormal anatomy (pathology)and/or function( physiology) that may cause harm to

the human body.

In clinical Benign Prostatic Hyperplasia(BPH), is prostate adenoma,
resulting in a varying degree of Benign Prostatic Obstruction (BPO) that may
cause harm to the human bladder or kidneys(1). The need for intervention depends
on the whether the disease is: first, life threatening; second, affecting the functions
of other organs; and last, affecting the patient’s Quality of Life (QoL), in order of
priority. Though clinical BPH is seldom life threatening disease , severe
obstruction leading to hydronephrosis and infection in an immunocompromised
patient that may cause death(2). Benign Prostatic Hyperplasia (BPH) is a
pathological change that occurs in the prostate, leading to enlargement. It's a

condition that greatly affects the quality of life of middle-aged and elderly men.

Histopathologically, hyperplastic changes frequently occur in the prostate
tissue of elderly men, the incidence of which has been reported to reach

approximately 80%in men in their 70s.Approximately 25% of men with histologic

18



BPH are assumed to experience Lower Urinary Tract Symptoms (LUTS) and

receive some kind of treatment(1).

Prostate Cancer is the first most common cancer in men before of breast
cancer (in women) and colon cancer, Prostate cells can begin to mutate and can
metastasis into surrounding tissue, such as bone(3), which is a metabolically active
tissue being continuously remodeled throughout life(4). However, there are several
risk factors associated with prostate cancer, such as family history, race, diet, and
the age, which age being the main factor (3). During the last twenty years, several

biochemical markers of both bone formation and resorption have been introduced.

Prostate specific antigen (PSA) is widely accepted as the most important
marker for detecting prostate tumers and for monitoring treatment(5). There is no
specific normal or abnormal level of PSA in the blood, and levels may vary over
time in the same man(6). In the past, most doctors considered PSA levels of 4.0
ng/mL and lower as normal. Therefore, if a man had a PSA level above 4.0 ng/mL,
doctors would often recommend a prostate biopsy to determine whether prostate
cancer was present. However, more recent studies have shown that some men with
PSA levels below 4.0 ng/mL have prostate cancer and that many men with higher
levels do not have prostate cancer(7). In addition, various factors can cause a
man’s PSA level to fluctuate. For example, a man’s PSA level often rises if he has
prostatitis or a urinary tract infection. Prostate biopsies and prostate surgery also
increase PSA level. The concentration of bound or complexed PSA is higher in
prostate carcinoma, whereas that of free PSA is higher in BPH. The ratio of free to
total PSA is lower in men with prostatic carcinoma. The PSA index is expressed as
the percentage of the total plasma PSA that is free; an index above about 17 per
cent is suggestive of BPH and one of less than 17 per cent of prostate

carcinoma(8).
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1.1 Definition

* BPH is a term that describes when the smooth muscles and cells of the prostate

enlarge. This term is used for any prostate enlargement.

* BPE, benign prostatic enlargement, a term that means the prostate gland itself has
enlarged. This is a condition of BPH. Not all men with BPH will develop BPE.
About 50 percent will.

* BPO, benign prostatic obstruction, a term that means the enlarged gland and
surrounding tissue causes a blockage. About 50 percent of men with BPE have a

problem with obstruction(9).
1.1.1 Anatomy

Prostate is a gland found only in males. It is located in front of the rectum
and below the urinary bladder (Figure 1-1). The size of the prostate varies with the
age. In younger men, it is about the size of a walnut, but it can be much larger in
older men(10). The function of the prostate is to produce fluid that protects and
nourishes sperm cells in semen, making the semen more liquid. Prostatic fluid is
rich in enzymes, proteins and minerals. Just behind the prostate are glands called
seminal vesicles that make most of the fluid for semen. The urethra, which is the
tube that carries urine and semen out of the body, goes though the center of the
prostate(11).
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Figure 1-1: Male lower abdominal anatomy (10).

1.1.2 Physiology

Prostate cells are physiologically dependent on androgens to stimulate
growth, function and proliferation. Testosterone, although not tumorigenic, is
essential for the growth and perpetuation of tumor cells(12). The testes are the
source of most androgens, with adrenal biosynthesis providing only 5-10% of
androgens (i.e. androstenedione, dihydroepiandrosterone and
dihydroepiandrosterone sulphate) (13). Testosterone secretion is regulated by the
hypothalamic-pituitarygonadal axis. Hypothalamic luteinising hormone-releasing
hormone (LHRH) stimulates the anterior pituitary gland to release luteinizing
hormone (LH) and follicle-stimulating hormone (FSH). Luteinising hormone
stimulates the Leydig cells of the testes to secrete testosterone. Within the prostate
cell, testosterone is converted to 5-a-dihydrotestosterone )DHT) by the enzyme 5-
a-reductase; DHT is an androgenic stimulant about 10 times more powerful than

testosterone. Meanwhile, circulating testosterone is peripherally aromatized and
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converted to oestrogens ,which together with circulating androgens; exert a
negative feedback control on hypothalamic LH secretion (13). If prostate cells are
deprived of androgenic stimulation, they undergo apoptosis (programmed cell
death). Any treatment that results ultimately in suppression of androgen activity is

referred to as androgen deprivation therapy (13).

1.2 Tumor
A tumor, also known as a neoplasm, is an abnormal mass of tissue which

may be solid or fluid-filled. A tumor does not mean cancer. Tumors can be benign
(not cancerous), pre-malignant (pre-cancerous), or malignant (cancerous). There
are many different types of tumors and a variety of names for them; their names
usually reflect their shape and the kind of tissue that appear in it. But simply, a
tumor is a kind of lump or swelling, it does not necessarily pose a health threat
(14).

1.2.1 Prostate Cancer

Carcinogenesis of prostate is a multistep accumulation of genetic lesions that
may result in uncontrolled cellular proliferation, a decrease in cell death or
apoptosis, invasion, metastatic spread and blockade of prostatic cell differentiation
(15).

In the prostate, the expression of oncogene is a driven malignant conversion
and expression of tumor suppressor genes that inhibit this process(16). Several
types of cells are found in the prostate, but almost all prostate cancers develop
from the gland cells. Gland cells make the prostate fluid that is added to the semen.
The medical term for a cancer that starts in gland cells is adenocarcinoma(17).

Other types of cancer can also start in the prostate gland, including
sarcomas, small cell carcinomas, and transitional cell carcinomas. Some prostate
cancers can grow and spread quickly, but most of them grow slowly. In fact,

autopsy studies show that many older men (and even some younger men) who died
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of other diseases also had prostate cancer that never affected them during their

lives. In many cases neither they nor their doctors even knew they had it(17).
Prostate cancer is the most prevalent cancer in men, with a median age at

diagnosis of 68 years. Two-thirds of prostate cancer-related deaths occur in men

aged > 75 years (18). Older men tend to have larger tumors of a higher grade than

younger patients(19).
PROSTATE CANCER
NORMAL PROSTATE PROSTATE CANCER

Bladder

Prostate

Prostate cancer

Compressed

Urethra urethra

Figure 1-2: Prostate cancer illustration(20)

Prostate cancer (PCa) is a heterogeneous age-related disorder that is a
leading cause of cancer related deaths among men (21); it is the second most
common cancer among men worldwide (22), and the most common cancer among
American and European males (23). Approximately 1.1 million cases of PCa were
reported in 2012, of which 70% were in developing countries(24). The prevalence
of PCa, which varies among ethnic groups, may be related to genetic and
environmental factors. Nevertheless, globally each year about 270,000 men die
from PCa (24). PCa, the third most common cancer in men in Iran, is less common
than in Western countries(24)(25). Iran has a low incidence of PCa (9.11 per
100,000)(26) while PCa patients who were admitted to a Middle Euphrates Cancer
Center in Al-Najaf Al-Ashraf Province during 2018 were 8.27 per 100,000
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According to the statistics documented in the aforementioned center. Such
differences of PCa incidence in different countries may be associated with such

factors as lifestyle and socioeconomic conditions(26).

1.2.2 Benign prostate hyperplasia
Benign prostate hyperplasia (B.P.H) is not cancer and does not develop into

cancer. But it can be a serious medical problem for some men. If it requires
treatment, medicines can often be used to shrink the size of the prostate or to relax
the muscles within it, which usually helps with urine flow. If medicines aren't
helpful (some type of surgery) such as a transurethral resection of the prostate may
be needed(10).

It seems likely that the nature of B.P.H is a failure of apoptosis (natural
programmed death of cells) and that some of the drugs used to treat it may induce
that process (27).

Benign prostatic hyperplasia (BPH) is a histologic diagnosis that refers to
the proliferation of smooth muscle and epithelial cells within the prostatic
transition zone(28) The exact etiology is unknown; however, the similarity
between BPH and the embryonic morphogenesis of the prostate has led to the
hypothesis that BPH may result from a “reawakening” in adulthood of embryonic
induction processes. The enlarged gland has been proposed to contribute to the

overall lower urinary tract symptoms (LUTS) complex via at least two routes:

(1) Direct bladder outlet obstruction (BOO) from enlarged tissue (static
component)

(2) From increased smooth muscle tone and resistance within the enlarged gland

(dynamic component).

LUTS are best quantified by validated questionnaires, such as the International

Prostate Symptom Score (IPSS) or the American Urological Association (AUA)
24



symptom score(1). LUTS in elderly men are dominantly caused by urodynamic
changes of the lower urinary tract, such as benign prostatic obstruction and

detrusor overactivity or underactivity (28).

In parallel to BPH, also BPE, LUTS and abnormal urodynamic patterns
increase with age. The prevalence ofmoderate/severe LUTS (IPSS > 7) is around
20% in the 5th, 30% in the 6th and 40% in the 8th decade of life. In a prevalence
study based on 2,096 men living in Austria, it was calculated that currently
approximately 350,000 men older than 40 years living in Austria (total population
8.7 million) have moderate to severe LUTS (29). Due to demographic changes in
countries, The morbidity rate will be highers substantially to approximately
500,000 in the next two decades, emphasizing also its socioeconomic relevance
(29). Despite its high prevalence and socioeconomic impact, the pathophysiology
of BPH is only incompletely understood. It is, for example, still largely unknown

why some men develop a 40-g prostate and others a 200-g prostate.

1. 3. Androgen Pathway & Androgen receptors
The prostate, like other sex-accessory tissues, is stimulated in its growth,

maintenance and secretory function by the continued presence of certain hormones
and growth factors. Foremost among these is testosterone. Serum testosterone is
under the control of the hypothalamic (LHRH)- pituitary (LH/FSH)-testicular
(testosterone) hormone axis. Testosterone originating from the testis (95%) and
adrenal gland (5%) is the major serum androgen stimulating prostate growth.
Although testosterone is the primary plasma androgen, it appears to function as a
pro-hormone in that the most active form of the androgen in the prostate is
dihydrotestosterone (DHT)(30).

Hormonal regulation of BPH is dependent on the presence of androgen and
oestrogen receptors. In addition, activity of the enzyme Sa-reductase plays an

important role in the BPH pathogenesis. Androgen receptors (AR) are widely
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expressed in benign epithelium and adjacent stroma. Importantly, alterations in AR
expression comparable to those observed in cancer tissue have not been observed
In benign disorders. Thus, there are no reports in the literature on AR gene
amplifications, mutations or enhanced interaction with coactivators in BPH.

Inhibitory approaches in BPH primarily target Sa-reductase (31).

Target cell
r B
Testosterone -+—= Testosterone

S-a-reductase

Dihydrotestosterone
e .

Figure 1-3: Scheme the conversion of testosterone to the active form(8)

1.4. Symptoms and signs

Prostate Tumors may not cause signs or symptoms in its early stages. There

are several symptoms as listed below:

* Incomplete emptying: the feeling your bladder is full, even after passing urine

* Frequency: the need to pass urine often, about every one to two hours

* Intermittency: the need to stop and start several times when passing urine

* Urgency: feeling the urgent need to pass urine as if you can’t wait

* Weak stream: a weak urine flow

» Straining: trouble starting to pass urine or the need to push or strain to pass urine

* Nocturia: the need to wake up at night more than two times to pass urine(32) (33)
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1.5. Risk factors
The risk factors include Age, metabolic syndrome, diabetes, obesity,

hypertension, diet and sex hormone levels. Typically, these factors do not occur in

combination, but in certain men they can overlap.
1.5.1 Age

Benign prostate hyperplasia is increases with age, which has been confirmed

by numerous studies. It was reported that prostate volume increased at a median
rate of 0.6 ml per year (range: —9.9 to 62.1 ml), which represented a median annual
change of 2.5% (34). Although symptom severity cannot be correlated directly
with prostate volume, having a large prostate volume is a risk factor for the
development of LUTS. That is, larger prostates are associated with increased risks
of urinary retention, increased future need for surgery and clinical progression of
BPH (35).
Also Age is one of the risk factors of prostate cancer which increase with the age.
More than 90% of men diagnosed with prostate cancer are older than 50 years (36).
The incidence of LUTS also increases with age. For example, a prospective study
examined the incidence and progression of LUTS in men enrolled in the Health
Professionals Follow-up Study, incidence and progression rates for LUTS
significantly increased with age, and progression rates were higher than incidence
rates (37).

1.5.2. Metabolic syndrome

Metabolic syndrome includes hypertension, dyslipidaemia, glucose
intolerance, obesity and insulin resistance with compensatory hyper-
insulinaemia(38). New findings on the development of BPH and BOO support the

notion that metabolic syndrome can influence the natural course of these condi-
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tions (29). Other study showed that the differences in prostate volume were
significantly higher in obese patients, older patients and in those with low serum
concentrations of HDL cholesterol (39).

Men with LUTS also have significantly higher levels of glycosylated haemoglobin
(indicating poorer control of blood glucose) than men without LUTS (40).

Obesity Increased levels of adipose tissue have been shown to be associated with
greater prostate volume (41)(42). Also, alcohols abuse and cigarette smoking may

also be risk factors for prostate cancer(43).
1.5.3.Diet

Like many other risk factors, a clear correlation between diet and the
development of BPH and LUTS has not been shown. However, some evidence
suggests that various macronutrients and micronutrients might influence the risk of
developing BPH and LUTS. Initially, milk and dairy products were thought to
increase the risk of BPH and LUTS(28); however, a later study has shown no
association (44). In addition, fruit might have a protective role in preventing
BPH(28). Furthermore, one review suggested that the low occurrence of BPH in
Asian men, as well as in vegetarian men, can be attributed to low-fat and high-fibre
diets (45).

1.5.4.Genetic

To date the vast majority of genetic studies in prostatic diseases have
focused on prostate cancer rather than BPH. However, a study from China reported
that variants in 2931 and 5p15 are associated with aggressive (defined by multiple
criteria) BPH(46). Another study reported that rs103294, a single-nucleotide
polymorphism of LILRA3 (encoding leukocyte immunoglobulin-like receptor A3),
which has been shown to be associated with prostate cancer risk in a Chinese

population, was associated with risk of developing BPH (47).
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Family history, men with a brother or father with prostate cancer has a two-fold
risk of developing the disease. Those with both an affected brother and father have
an eight-fold increased risk (36). Race, African-American men have a higher risk

for prostate cancer due to a genetic factor (48).

1.6. Diagnosis of Prostate Tumor
1.6.1 Prostate Specific Antigen (PSA)

Prostate specific antigen (PSA) is the optimal tumor marker for prostate
tumor, would be effective for early detection, staging and monitoring patients after
definitive treatment, the PSA as a tumor marker would have a high sensitivity,
specificity and positive predictive value for distinguishing men with BPH from
men with prostate cancer (49). The measurement of PSA level has revolutionized

the diagnosis of prostate cancer (50)

1.6.2. International Prostate Symptom Score (IPSS):

International Prostate Symptom Score (IPSS) are subjective questionnaires
that can be used to help evaluate lower urinary tract symptoms and their effect on
patients suffering from BPH (51). These questionnaires have patients rate
symptoms of incomplete bladder emptying, frequency intermittency, urgency,
weak stream, straining, and nocturia on scales from 0 (not at all) to 5 (almost
always). The scores are then tallied, and classified as mild (0-7), moderate (8-19),
or severe (20-35) (52). These rankings help to guide treatment decisions and
responses. The IPSS contain an additional quality of life measure, asking patients
to classify their feelings if they had to live with their urinary symptoms for the rest
of their lives on scale of O(delighted) to 6(terrible). The maximum IPSS is 35,and
patients are classified as having severe symptoms if they have an IPSS of 20 to 35,

After medical treatment is initiated, the IPS questionnaire can be used to Monitor
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Response to therapy (53)

1.6.3. Digital Rectal Examination (DRE)

Perform a DRE to assess the size, shape, and consistency of the prostate
gland. An enlarged prostate often presents on examination as soft, smooth, boggy,
mobile, and with an obscured sulcus. Note any nodules or indurations, which may
suggest prostate cancer(51) . Prostate cancer nodule usually is hard and firm
and any asymmetry of each lobe of the Prostate should be further evaluated (53).

If tissue looks suspicious, a biopsy is taken. Pathologists evaluate a biopsy using a
subjective rubric called the Gleason scoring system which gives an overall
summary of progression and aggressiveness of the cancer. Cancer’s grade is based
on a comparison of the prostate tissue as seen under a microscope to a discrete
model structure. The scale runs from 1 to 5, where 1 represents cells that are very
nearly normal, and 5 represents cells that do not resemble native-normal cells. Two
grades of the most prevalent tissue structures are summed to create a Gleason score
between 2 and 10. The more advanced the cancer is, the higher its Gleason score
(54). Most prostate cancers are located in the peripheral zone (Figure 1.3) of the

prostate and may be detected by DRE when the volume is about 0.2 ml or larger
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Figure 1.3 Prostatic Zones (55)

1.6.4. Prostatic Ultrasound
Trans abdominal or trans rectal prostatic ultrasound also be considered to

accurately evaluate the size, shape, anatomy, and potential pathology of the

prostate in a minimally invasive, cost-effective, and reproducible way (56).

1.7. Treatment of BPH

A more profound knowledge of the pathogenesis. The natural history, and
the risk of the Progression enabled more differentiated therapy of elderly men
with BPH. specific approach used to treat BPH depends upon a number of factors
like age, prostate size, weight, prostate-specific antigen level ,and severity of the
symptoms(57).

Treatment options are as follows:

1.7.1. Watchful waiting
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Watchful waiting is the monitoring of a patient without medical or surgical
intervention; it generally entails education, reassurance, periodic review and

lifestyle advice(58).

1.7.2. Pharmacological treatment
Medical therapy for clinical benign prostatic hyperplasia (BPH) has

advanced significantly in the last 2 decades. Many new al antagonists and Sa -
Reductase inhibitors (5a-Ri) are now commercially available. The practicing
urologist must decide on the most appropriate medication for his patients, taking
into consideration various factors like efficacy, dosing regime, adverse effects,
cost, patient’s socioeconomic background, expectations, drug availability and his

own clinical experience (59) .

1.7.3. Surgical treatment
Surgical treatment of BPH is necessary, and referral to a urologist is

warranted if medical treatments fail, or if Benign Prostatic Obstruction causes
renal insufficiency, urinary retention, recurrent urinary tract infections, bladder

calculi or hydronephrosis, may be contributing to a patient's symptoms(60) .

1.8. Treatment of prostate cancer

1.8.1. Hormone therapy

Hormonal therapy is the cornerstone of treatment for men with metastatic
prostate cancer. At first, prostate cancer cells need the male hormone testosterone
in order to grow. In almost all men with metastatic prostate cancer, treatments to
reduce testosterone levels are helpful but they are not cures. Testosterone levels
can be lowered by surgical removal of both testes (bilateral orchiectomies) or
treatment with medicines termed gonadotropin-releasing hormone (GnRH

agonists) (61) .
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1.8.2. Chemotherapy

Chemotherapy may provide extra help in men with metastatic prostate
cancer that has grown despite hormone therapy. Docetaxel (Taxotere®) and
mitoxantrone (Novantrone®) are the most commonly used chemotherapy drugs for
prostate cancer. Because of potential side effects, chemotherapy may not be

suitable for all of these men(62).

Along with hormone and chemotherapy treatments for prostate cancer, there are
other therapies designed to treat or prevent the problems that are due to spread of

prostate cancer to bone(61).
1.8.3. External Beam Radiation Therapy

External beam radiation relieves pain in the majority of men and is most
useful for treatment of one or two sites of pain. It used to treat early stage prostate
cancer, also can be aimed at sites of painful bone metastasis. Radiopharmaceuticals
are drugs given by intravenous infusion (IV), such as strontium-89 ( Metastron®)
or samarium-153 (Quadramet®) (63).

1.9. The Studied Markers

1.9.1. Genetic Study of SAM68 MRNA
SAMG68 (SRC associated in mitosis of 68 kDa) was originally identified as a

protein physically associated with and phosphorylated by the tyrosine kinase c-
SRC during mitosis (64)(65), opening the interesting possibility of a signaling
circuitry driven by c-SRC and affecting RNA processing and trafficking in a cell-

cycle-dependent manner.

SAMG68 belongs to the STAR (signal transduction and activation of RNA
metabolism) family of RNA binding proteins (RBPs) that link signaling pathways
to RNA processing (66). They contain a GRP33/SAM68/GLD-1 (GSG) domain for
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RNA binding and homodimerization, flanked by regulatory regions harboring
motifs for protein-protein interactions, often mediated by conserved amino acid
residues targeted by posttranslational modifications(67). SAMG68 contains six
proline-rich sequences and a tyrosine-rich region at the C-terminus, which form
docking sites for signaling proteins containing SRC homology 3 (SH3) and 2
(SH2) domains (Figure 1)(64)(65)(68). Notably, tyrosine phosphorylation by
SRC-related kinases impairs SAMG68 homodimerization (69). Additional
posttranslational modifications were also reported to affect the functions of this
RBP. SAMG68 binds to and is methylated by the arginine methyltransferase PRMT1
(70), thus affecting SAMG68 interaction with SH3 domains (71) and its nuclear
localization (70). SAMG68 acetylation, described in tumorigenic breast cancer cell
lines (72), by the acetyltransferase CBP increases Post-translational modifications
greatly influence the biochemical properties of SAM68 and finely tune its
subcellular localization, interaction with signaling proteins, and RNA binding
affinity(70)

1.9.2. Role SAM 68 In human Cancer

Elevated expression and high tyrosine phosphorylation of SAMG68 of
prostate cancer (PCa) patients correlated with enhanced activation of SRC(73).
Moreover, SAMG68 is frequently up-regulated in PCa patients and promotes PCa
cell proliferation and survival to chemotherapeutic agents (74), suggesting a role

for this pathway in prostate cancer biology.

Proteomic analyses revealed that SAMG68 is able to form two (large and
small) protein complexes, interacting with several RBPs and regulators of
cytoskeletal organization and signal transduction pathways (75). In accordance
with this, SAM68-deficient fibroblasts displayed defects in cell migration and an
increase in SRC kinase activity (76). These observations suggest that SAMG68 is
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required for a negative feedback inhibition of SRC and that deregulated SRC
activity could be responsible for the defects in actin cytoskeleton and cell
migration observed in SAMG68- deficient fibroblasts (75).

Direct recruitment of SAM68 to a promoter region resulted in strong
transcriptional repression and mutation of the SAM68 RNA binding domain had
no influence on this effect, thus suggesting that SAMG68 transcriptional activity
occurs in a RNA-independent fashion (77). In PCa cells, SAM68 was proposed to
function as a transcriptional coregulator and to promote the transcriptional activity

of the androgen receptor (78).

a0

Figure 1.4 Role of SAM68 on Androgen Receptor

The interaction of the proto-oncogenic transcription factor FBI-1 with
SAMBG68 in PCa cells was shown to inhibit SAMG68 induction on the Anti-apoptosis
protein (BCL-X), thus affecting apoptosis (79). Thus, the transcription co-factor
SND1/SAM68 complex might be an important determinant of PCa progression and
the concomitant up-regulation of these proteins might provide an advantage for
cancer cells to invade other tissues, consequently favoring the spreading of
metastatic cells (80). In summary, growing evidence documents the involvement of
SAMG68 in the transcriptional regulation of gene expression of cancer related
genes, both by direct binding to the chromatin and by recruitment of specific
transcription factors, which in turn affect its splicing activity. As mentioned above,
several posttranslational modifications regulate the function and/or localization of

SAMG8. In particular, serine-threonine and tyrosine phosphorylation of SAMG68,
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which often occurs in cancer cells, are important for SAM68 homodimerization
and RNA affinity (Figure 1.4)(81).

Sam68 may also be acting as a co-activator of ER-dependent transcription in
mammary development and tumorigenesis (82). Moreover, Sam68 is required to
guarantee proper expression of the gonadotropin receptor transcripts in pre-
ovulatory follicles from adult ovary with a possible role upregulating both the FSH

and LH receptor transcripts(83).

1.10. Biochemical parameters
1.10.1. Prostate-Specific Antigen

Prostate-Specific Antigen (PSA) is the main secretory protein of the
prostate gland was isolated in seminal plasma in 1966; for a long time, PSA has
been used in forensic evidence of rape (84)It has been estimated that the PSA
concentration in seminal plasma was very high(1.5 mg/ml) and lower in urine (250
ng/ml)(85) .

It is a single chain glycoprotein with a molecular weight of about 34 KDa (86).

PSA consists of 237 amino acids and 4 carbohydrates side chains(87).

PSA is a kallikrein-like serine protease produced almost exclusively by the
epithelial cells of the prostate (88). PSA is produced by the columnar epithelium
of prostatic tissue. Following production, it passes through the basal cell layer,
endothelial cells, and capillary membranes to enter the systemic circulation,
Semenogelin and fibronectin proteins are responsible for the gel-like consistency

of the seminal fluid. Locally, PSA prevents seminal coagulation by breaking
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down these proteins into smaller peptides and thereby, helping facilitate
impregnation(89).

For practical purposes, it is organ-specific but not cancer-specific. Thus,
serum levels may be elevated in the presence of benign prostatic hypertrophy,
prostatitis and other non-malignant conditions. The level of PSA as an
independent variable is a better predictor of prostate cancer than suspicious
findings on digital rectal exam (DRE) or trans rectal ultrasonography (TRUS)
(90).There are many different commercial test kits for measuring PSA, but no

commonly agreed international standard exists(91)

Even though the PSA test can detect small tumors, finding a small tumor
does not necessarily reduce a man probability of dying from prostate cancer, PSA
testing may identify very slow-growing tumors that are unlikely to threaten a man
life. Also, PSA testing may not help a man with a fast-growing or aggressive

cancer that has already spread to other parts of his body before being detected(84).
1.10.2. AKT serine/threonine kinase 1

A serine/threonine kinase is a central node of many signaling pathways and
it is frequently deregulated in many types of human cancers. Akt, also known as
protein kinase B (PKB) is a 57-kDa serine/ threonine kinase, a critical mediator of
growth factor-induced cell survival. Activation of Akt induced by the survival
factors can suppress apoptosis in a transcription-independent manner by
phosphorylation and inactivation of components of the apoptotic machinery(92)

Akt is a serine/threonine kinase and it participates in the key role of the
PI3K signaling pathway. The Akt can be activated by a wide range of growth
signals and the biochemical mechanisms leading to Akt activation are well defined.
Once activated, Akt modulates the function of many downstream proteins involved

in cellular survival, proliferation, migration, metabolism, and angiogenesis(93).
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Akt family proteins contain a central kinase domain with specificity for
serine or threonine residues of substrate proteins and amino terminus pleckstrin
homology (PH) domain, which mediates lipid-protein and protein-protein
interactions and the carboxyl terminus hydrophobic and proline-rich domain.
Except for the carboxy-terminal tail, the primary structure of Akt is conserved
across evolution (94).

The active functioning of Akt follows four steps — induction by survival
factors, translocation to the plasma membrane, phosphorylation, and activating
downstream effectors. For the phosphorylation process of Akt, translocation of Akt
from the cytoplasm to the inner surface of the cell membrane is critically
important(95). Although the status of all the activators, modulators and
downstream effectors of Akt play a crucial role in tumor development, aberrant
Akt activation itself is highly oncogenic and is observed in various human
cancers(96).

Akt can also phosphorylate and activate numerous oncogenic proteins
involved in cell cycle progression and tumorigenesis, such as Suppression of
apoptosis is not the only function of Akt in promoting oncogenesis since Akt can

also induce cell cycle progression in different ways(97).

1.10.3. p-Catenin:

B-Catenin is a 781-amino-acid protein. Ctnnbl encodes the multi-functional
protein B-catenin, two major functions of B-catenin are distinguished: on the one
hand, B-catenin constitutes a part of the intracellular anchoring of cell—cell
connections when associated with cadherin proteins. On the other hand, B-catenin
can also function as a co-activator of transcription factors from the T-cell
factor/lymphoid enhancer-binding factor (TCF/LEF) family in the so-called

canonical Wnt/B- catenin signaling pathway(98).
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A cytosolic multiprotein complex tightly controls the levels of free cytosolic,
non-membrane-bound B-catenin by catalyzing the phosphorylation of B-catenin at
various amino acid residues near its N-terminus. Phosphorylation of these sites
primes B-catenin for subsequent ubiquitinylation and proteasomal degradation. The
activity of B-catenin as a transcriptional co-activator is physiologically controlled
by so-called Wnt molecules, which bind extracellularly to Frizzled receptors.
Activation of Frizzled receptors destabilizes the multi-protein complex responsible
for B-catenin phosphorylation. This in turn leads to cytoplasmic accumulation and
nuclear translocation of B-catenin. are clearly linked to cell proliferation and
survival, thereby providing a selective advantage to tumor cells that possess
activated B-catenin signaling (99).

Aberrant Wnt/B-catenin signaling has been linked to a number of human
cancers (100)(101) including prostate cancer (102)(103)(104) (105).

A studies have shown that small subpopulations of cancer cells, termed “cancer
stem cells (CSCs)” or “tumor-initiating cells” based on their ability to self-renew
as well as differentiate to a daughter cell type, play a critical role in both initiation
and maintenance of tumors. It has been suggested that these cells are resistant to
conventional chemotherapy and radiation, making it important to develop
therapeutic approaches to selectively target them(106), perhaps by interfering with
cell specific signaling pathways that regulate self-renewal. In PCa, it is possible
that CSCs survive after androgen ablation therapy, causing castration-resistant
disease(107). Growing evidence shows that Wnt/p-catenin signaling is highly
active in CSCs, and may have a role in prostate

stem cell self-renewal (108).

1.10.4. Interleukin-8
Interleukin-8 (IL-8), also known as CXCLS8, is a proinflammatory
chemokine of CXC type that is processed to give rise to a functionally competent
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protein of 77 amino acids in the case of IL-8 produced by parenchymal cells and
72 amino acids in the case of the one produced by monocytes and
macrophages(109).

IL-8 determines in endothelial cells proangiogenic effects that include the
proliferation, survival, and migration of vascular endothelial cells(110). It is also
thought that IL-8 has beneficial autocrine and paracrine effects for the tumor cells
themselves (111).

IL-8 plays a very important role in the recruitment of certain tumor
development, including the way in which tumors are capable of developing
metastasis. The influence of IL-8 is like an actor who has different roles in the
same tumor movie(112).

IL-8 is a chemokine produced by cancer cells and whose serum
concentration correlates with the tumor burden of patients and with a poor
prognosis of the disease .Further evidence was reported in a clinical study of
prostate cancer patients who had rising levels of circulating MDSCs associated
with increasing serum IL-6 and IL-8 levels, increasing with stage and leading to
defective T-cell function(113).

IL-8 expression has been detected in numerous cancer types, including solid
tumors (brain, breast, cervical, colon, gastric, lung, melanoma, mesothelioma,
ovarian, prostate, renal, and thyroid). Because of a short serum half-life, serum
concentrations closely follow in time the changes occurring in IL8- producing
cells, this study provided clear evidence that serum IL-8 levels correlate with
tumor burden and prognosis in patients with different tumor types. Because IL-8
serum concentrations rapidly reflect changes in bioproduction by cancer cells, the
levels of IL-8 may become a helpful dynamic biomarker to monitor the clinical
activity of novel cancer therapies, such as iBRAF or immunomodulatory mAbs
(114).
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IL-8 concentration change may be a useful tool to monitor response to
therapy in metastatic melanoma patients treated with antibodies against immune
checkpoint inhibitors, allowing early identification of patients who will or will not
respond(115).

IL8 is elevated in serum of men with prostate cancer and is associated with
poorer outcomes (116). Further, IL8 protein expression measured in the stroma
surrounding prostate tumors is reportedly elevated compared with stroma
surrounding normal-appearing prostate epithelium(117). The cellular localization
of IL8 production and expression in tumor versus benign regions is not fully
described. Although IL1b, IL6, IL8, and IL10 have been assessed in serum or via
meta-analysis of RNA, the spatial localization of these cytokines in prostate cancer
tissues is largely unreported. Whether these cytokines are produced primarily by
prostatic or immune cells is to be determined. Further, whether expression patterns

within the prostate differ by cancer grade or between races is unknown(118).

1.10.5. Vascular Endothelial Growth Factor

Vasculogenesis is the de novo formation of a vascular network whereas
angiogenesis is sprouting of new blood vessels from pre-existing ones. Both
processes are highly dependent on regulation by vascular endothelial growth
factors (VEGFs) and their interaction with membrane receptors expressed on
different cell types (119) (120) .

Abnormal angiogenesis is associated with a variety of diseases such as
tumor neovascularisation, diabetic retinopathy, rheumatoid arthritis(121). Tumor
neovascularisation is triggered by cancer cells to stimulate supply of nutrients and
enable metastasis. In the absence of a functional blood supply, tumors are either

dormant or necrotic (122).

41



Angiogenesis is thus a major contributory factor in the growth and spread of
a variety of cancers which cause substantial mortality. The VEGF family has
complexity with multiple isoforms encoded by each VEGF-related gene, and
differences in biological activity between closely related variants(123). Seven
VEGF-related genes encoding numerous splice isoforms have been identified. In
most metazoan species, genes encoding VEGF-A, VEGF-B, VEGF-C, VEGF-D
and placental growth factor (PIGF) are present(124) .

The major trigger inducing angiogenesis is hypoxia, but other factors may
also be responsible: hypoglycemia, hypertension, low pH, mechanical stress,
chronic inflammation, etc (125). On the other hand, in the presence of VEGF and
HIF-1, Ang-2 acts as antagonist of Ang-1, destabilizes the interaction between
endothelial cells and the supporting cells, promoting vessel instability and
formation of disorganized and immature new blood vessels (126); it also induces
the proliferation and migration of endothelial cells, thus favoring tissue
neovascularization and pathological angiogenesis (126)(127).

VEGEF is overexpressed in a variety of hematological malignancies(128) and
the vast majority of solid tumors, including PCa (129), where it is associated with
poorer outcomes (130). In PCa, in addition to its expression in blood and lymphatic
endothelial cells, VEGF is also expressed at low levels in prostatic glandular
epithelial cells and in nonvascular cells, such as macrophages, fibroblast cells, and
mast cells(131). Increased expression of TLRs is able to induce VEGF expression,
which in turn triggers the proliferation and migratory ability of PCa cells (132).

1.10.6. Vascular Endothelial Growth Factor-2

Human VEGFR2 contain 1337 amino acids and the mature protein is a
~200-230 kDa glycoprotein expressed in both vascular and lymphatic endothelial
cells. VEGFR?2 binds with high a nity to VEGF-A, VEGF-C, VEGF-D and VEGF-
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E. Although VEGFR2 homodimers are implicated in functional regulation, VEGF-
A binding can also promote VEGFR1 and VEGFR2 heterodimer formation (133).

However, VEGFR1 levels are relatively low, with tyrosine kinase activity at
least ten-fold lower compared to VEGFR2 in endothelial cells; therefore, it can be
argued that VEGFR2 have important role, VEGFRSs possess a cytoplasmic tyrosine
kinase (TK) domain which regulates signal transduction pathways linked to cell
proliferation, migration, metabolism, vasodilation, blood vessel formation and
remodelling(133).

VEGFR1 and VEGFR2 play important roles in physiological and
pathological angiogenesis, whereas VEGFR3 is mainly involved in
lymphangiogenesis (134). VEGF ligands regulate embryogenesis, blood vessel
development, sprouting and homeostasis (135).

During tumor neoangiogenesis, there are numerous paracrine interactions
between endothelial cells and tumor cells(136). Binding VEGF to VEGFR-2
stimulates the secretion of von Willebrand factor (vWF) by endothelial cells (137);
the activation of endothelial cells is an essential event for tumor progression (137).

VEGFR-2 is involved in vasculogenesis, normal and pathological
angiogenesis, acting through different mechanisms, such as: migration of the
hemangioblastsn towards the Yolk sac(138) and differentiation into endothelial
cells (139), formation of vascular tubes (tubulogenesis) (140), proliferation of
endothelial cells (mitogen effect) , increase of vascular permeability, migration of
endothelial cells, transmission of signals which promote the endothelial cells
survival, preventing their apoptosis and formation of endothelial fenestrae (139).

In pathological processes, VEGFR-2 is often involved in tumoral
angiogenesis. It is considered that VEGFR-2 has the strongest proangiogenic
activity, thus blocking VEGFR-2 may have useful clinical implications.(136).

Advantage is that, the weak expression of VEGFR-2 is observed in the
healthy tissue or cells while, the overexpression is reported in various types of
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cancer namely bladder carcinoma (50%), brain glioma (71.4%), breast cancer
(64.5%), cervical cancer (73.3%), colon cancer (71.4%), esophageal cancer
(100%), kidney clear cell cancer (35%), NSCLC (54.2%), oral cancer, ovarian
cancer (100%), pancreatic cancer (80%), prostate cancer (100%), skin melanoma
and likewise(141)
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1.11.  Aim of present study :

Study the gene expression of Sam68 mMRNA and its correlation with
studied biochemical parameters and its role in promoting oncogenesis
for progression of benign prostatic hyperplasia(BPHP) to prostate

cancer(PC).

1.12. Objective of study

1-Assessment of gene expression of the sam68 gene in prostate cancer and benign

prostate hyperplasia patients.

2-Study the difference in Benign Prostate Hyperplasia (BPH) indicators consist of (
AKT-1, B-catenin, IL-8, VEGF , VEGFR2) among patients used in this study.

3-Study the difference in Prostate cancer (PCa) indicators consist of ( AKT-1, B-
catenin, IL-8, VEGF , VEGFR2) among patients used in this study.

4-Evaluating the correlation between Age and gene expression of the sam68 gene
in BPH and PCa patients.

5- Evaluating the correlation between Biomarker above and gene expression of the

sam68 gene in BPH and PCa patients.

6- The selection of these biochemical parameters above because of their positive

role in the growth of prostate tumors and metastasise.
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Chapter Two Materials and Methods

2. Materials and Methods

2.1 Materials

2.1.1Chemicals

The standard kits and the chemicals used in this study were shown in the

following table.

Table 2-1: Chemicals and Kits used in this study

NO | Chemical substance Origin
1 Ethanol Biosolve Company ( USA)
3 RNA extraction kit (blood) Geneiad Biotechnology (Tiwan)
4 cDNA Kit Theromfisher (USA)
5 RT-gPCR Master Mix Kit Promega USA
6 Primers Microgene (Korea)
7 Serin/therionine Kinase 1 ELISA | Bioassay Technology Laboratory
kit (China).
8 Beta-Catenin ELISA Kit Bioassay Technology Laboratory
(China).
9 Interlukine-8 ELISA kit Bioassay Technology Laboratory
(China).
10 | Vascular endothelial growth Bioassay Technology Laboratory
factor ELISA kit (China).
11 | Vascular endothelial growth Bioassay Technology Laboratory
factor receptor-2 ELISA kit (China).
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2.1.2 Instruments and Equipment

The Table below shows the instruments used in this study

Table 2-2: Instruments and Equipment’s Used

NO | Instrument and Materials Origin

1 Cooling centrifuged PrismR /USA

2 Deep Freeze GFL / Germany

3 Distiller GFL / Germany

4 Disposable syringe (5ml ) China

5 EDTA tube (5 ml) AFCO, Jordan

6 Eppendorf tube (1.5 ml) China

7 micro centrifuged Wisespin/ Germany
8 Gel tube AFCO, Jordan

9 Microcentrifuge APLE/ Japan

10 | Micropipettes Slamed / Germany
11 | Microwave LG

12 | Nano photometer IMPLEN NP 80

13 | pipette tips (0.01,0.1,1) ml China

14 | Plain tube AFCO, Jordan

15 | Sensitive balance Sartorius/ Germany
16 | Spectrophotometer PD-303 APEL/ Japan

17 | Real time-PCR analytik jena/ Germany
18 | Incubator Memmert/Germany
19 | Vortex Kunkel/ Germany
20 | Water bath GFL/Germany

21 | ElISA Paramedical PKL/Italy
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2.2 Subject and Study Design

A case-control study recruited 60 BPH patients (48-75 years), who
were presented to a urological center which including Al-Sadder Medical
City in Al-Najaf Al-Ashraf Province, 60 PCa patients (aged 47-75 years),
who were admitted to a Middle Euphrates Cancer Center in Al-Najaf Al-
Ashraf  Province, and 12 healthy subjects (aged 40-45 years) who had no
history of Prostate diseases as controls. This study was established at the
laboratory of the Biochemistry Department in Collage of Medicine /
University of Babylon. The collection of samples was performed during
the period from 1-July to 22-December/2020. The information has been
reported using a questionnaire on every individual by face-to-face
interviews, to obtain information on their smoking status and on age,
weight, height, exercise, family history, past history of diseases and

medications.

2.2.1 Inclusion Criteria

All patients presented clinical characteristics of BPH and PCa,
confirmed by PSA, Rectal examination, and Ultrasound. PCa patients
should be diagnosed by Prostate Biopsy. A permission was taken from all
subjects to contribute to this study after were told about the aim and

advantages of this study.
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2.2.2 Exclusion Criteria

1- Previous malignant and immune diseases

2- Patients who underwent previous transurethral resection of the
prostate (TURP) were excluded.

3- None of the patients received hormonal therapy, radiotherapy or
chemotherapy before taking a blood sample.

2.3 Methods
23.1 |

Genentic RNA gPCR of SAM
StUdy Analysis { Extraion CoiA { 68 ‘

Analysis Review

Study W
Analysis

AKT-1

- B-Cat
Biochemical
Analysis
VEGF
VEGFR-2
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Figure(2-1): Scheme of Study Analysis Review

2.3.2 Collection of Blood Samples

Blood samples were collected using a disposable syringe from
individuals. About 5 ml of blood were obtained from each individual by
vein puncture, 2 ml was collected in EDTA tubes, the remaining 3 ml
pushed into a disposable gel tube. Blood in the EDTA tubes used for RNA
analysis while the blood in the gel tube was allowed to clot at room
temperature for 20 minutes and then centrifuged at 1500 x g for 5 minutes
and used for determination of biochemical parameter levels within from

collection.

2.3.3.RNA Purification Protocol Procedure

RNA according to GENEzol™ TriRNA Pure Kit from Geneaid company
Principle

The GENEzol™ TriRNA Pure Kit is a phenol and guanidine isothiocyanate plus
spin column system for convenient purification of high-quality total RNA from a
variety of samples. Initially, samples are homogenized in GENEzol™ Reagent
without chloroform phase separation or isopropanol RNA precipitation.
Following sample homogenization, simply bind, wash and elute the high-quality,
total RNA in RNase-free Water and use in a variety of sensitive downstream

applications.
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Table 2-3: Component of RNA Extraction Kit

Item Contents

GENEzol™ Reagent 160 ml

Pre-Wash Buffer 1 (Add Ethanol) 70 mi

DNase I* (2U/ul) 550 pl * 2 vial

DNase | Reaction Buffer 5ml * 2 vial

Wash Buffer 3 (Add Ethanol) 300 ml

RNase-free Water 15 ml

RB Columns 200 Pcs

2 ml Collection Tubes 400
Procedures

A. Sample Homogenization and Lysis Sample preparation
Samples was performed at room temperature.

1. Two hundred microliters of liquid sample was transferred up to a 1.5 ml of
microcentrifuge tube (RNase-free).

2. Three volumes of GENEzol™ Reagent was added per 1 volume of sample
(3:1) then mixed well by vortex.

3. The sample mixture was incubated for 5 minutes at room temperature.
B. RNA Binding
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1. The sample was centrifuged at 12-16,000 x g for 1 minute to remove cell
debris then the clear supernatant was transfered to a new 1.5 ml microcentrifuge
tube (RNase-free).

NOTE: When extracting RNA from cultured cell samples, cell debris will not
commonly collect on the bottom of the microcentrifuge tube. In this case, It can
be continued without transferring the supernatant

2. one volume of absolute ethanol was added directly to 1 volume of sample
mixture (1:1).

3. Then mixed well by vortex then RB Column was placed in a 2 ml Collection
Tube.

4. seven hundred microliter of the sample mixture was transferred to the RB
Column. Centrifuge at 14-16,000 x g for 1 minute then discard the flow-through.

5. The RNA Binding Step was repeated by transferring the remaining sample
mixture to the RB Column.

6. The mixture was centrifuged at 14-16,000 x g for 1 minute then discarded the
flow-through. The RB Column was placed in a new 2 ml Collection Tube.

C. RNA Wash

1. Four hundred microlitersof Pre-Wash Buffer (make sure ethanol was added)
was added to the RB Column then centrifuge at 14-16,000 x g for 30 seconds.

2. The flow-through was discarded then the RB Column was placed back in the
2 ml Collection Tube.

3. Six hundred microliters of Wash Buffer (make sure ethanol was added) was
added to the RB Column.

4. Centrifuge at 14-16,000 x g for 30 seconds then the flow-through was
discarded . The RB Column was placed back in the 2 ml Collection Tube.

5. Six hundred microliters of Wash Buffer (make sure ethanol was added)was
added to the RB Column.
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6. Centrifuge at 14-16,000 x g for 30 seconds then the flow-through was
discarded.

7. The RB Column was placed back in the 2 ml Collection Tube.

NOTE: For blood samples only, the RB Column was washed again with 600 ul of
Wash Buffer.

8. Centrifuge at 14-16,000 x g for 3 minutes to dry the column matrix.
D. RNA Elution

1. The dry RB Column was placed in a clean 1.5 ml microcentrifuge tube
(RNase-free).

2. About 25-50 pl of RNase-free Water was added into the CENTER of the
column matrix.

3. Let stand for at least 3 minutes to ensure the RNase-free Water is completely
absorbed by the matrix.

4. Centrifuge at 14-16,000 x g for 1 minute to elute the purified RNA.
2.3.4. Determination the Concentration and Purity of RNA Sample.
Various methods were used to determine the RNA vyield. The two

methods were useful but have varying requirements such as equipment

required, ease to use and calculation needed.

2.3.4.1 Estimation of RNA Purity and Concentration by Using Nano
Photometer (Absorbance Method)

The most common method used to estimate RNA vyield and purity
measurement of absorbance. RNA has a strong absorption at 260nm. The
calculation used for the measurement of the purity of RNA was performed by
estimation of the ratio of the absorbance at A260/A280 & A260/A230 > 1.8 will
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indicate that RNA has good-quality and RNA is ready for RT/qPCR. The lower
ratio indicates more contaminants were presented.

However, DNA also has a absorption at 260nm and aromatic amino acids which
present in protein also has a great absorbance at 280nm, so RNA is not the only
molecule capable of absorbing UV light at 260nm, both contaminants, if found in
the RNA solution, will lead to the total measurement at 260nm. Besides, the
presence of guanidine will contribute to higher 260nm absorbance. This means the

RNA quantity may be overestimated if the calculation of RNA yield depends on
the absorbance at 260nm (142).

2.3.4.2 Quantus™ Fluorometer

The Quantus™ fluorometer is a two-channel compact fluorometer designed
to provide a highly sensitive fluorescent finder in the measurement of nucleic
acids. The Quantus™ Fluorometer is optimized with preprogrammed settings for
Promega QuantiFluor® Dye Systems (QuantiFluor® dsDNA, RNA and ssDNA
Systems) to quantitate nucleic acids and offers the flexibility to create customized
methods and quantitation settings for other fluorescent dyes. The calibration
process eliminates the need to generate a standard curve for each set of unknown

samples.

The fluorescence of the blank sample and the standard that represents the
highest point on a standard curve was measured. The Quantus™ Fluorometer is
equipped with two fluorescence channels for nucleic acid and protein quantitation:
Blue fluorescence channel: Excitation 495nm shortpass (wavelengths up to
495nm), emission 510-580nm. Red fluorescence channel: Excitation 640nm
shortpass (wavelengths up to 640nm), emission 660—720nm. When used with the

QuantiFluor® Dyes, the Quantus™ Fluorometer provides sensitivities that are up
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to 40,000 times higher than that of absorbance-based quantitation, depending on
the assay used

2.3.5. cDNA preparation

1- Prepare the 2X RT master mix (20-pL reaction) according to High
Capacity cDNA Reverse Transcription Kit (thermofisher)

1. The kit components allowed to thaw on ice.

2. The volume of components needed to prepare the required number of reactions

was calculated.

Table (2-4) cDNA preparation Compenenets

Compenenets Volume
10X RT Buffer 2 UL
25X dNTP Mix (100 mM) 0.8 pL
10X RT Random Primers 2 UL
MultiScribe™ Reverse | 1 pL
Transcriptase

RNase Inhibitor 1uL
Nuclease-free H20 3.2 UL
Total per reaction 10 pL

3. The 2X RT master mix Placed on ice and mix gently.
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2- Prepare the reverse transcription reactions

1. pipette 10 pL of 2X RT master mixed into each well of a 96-well reaction plate

or individual tube.

2. Ten microliter of RNA sample was pipetted into each well, pipette up and down

two times to mix, Then seal the plates or tubes.

4. To spin down the contents and to eliminate any air bubbles, briefly centrifuge

the plate or tubes

5. The plate or tubes was Placed on ice until you are ready to load the thermal

cycler.
3- Perform reverse transcription

1. Program the thermal cycler using the conditions below.

Settings Stepl Step2 Step3 Step4
Temp. 25°C 37°C 85°C 4°C
Time 10 minutes 120 minutes | 5 minutes | Hold

2. The reaction volume was Setting to 20 pL.
3. The reaction plates or tubes was Loaded into the thermal cycler.
4. The thermal cycler run then started.

2.3.6. Primers Preparation and Storage

Primer sequences used for qgPCR (5’ to 3')

Forward primer Reverse primer

gPCR | Gene
Sam68 | CTCCTGCTAGGCCAGTGAA TTGTGGGTAAAGCAACAGGA
GAPDH | GACTCATGACCACAGTCCATGC | AGAGGCAGGGATGATGTTCTG
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GAPDH, glyceraldehyde-3-phosphate dehydrogenase; gPCR, quantitative polymerase chain
reaction

Primers were coming in lyophilized or dried form and the units of the
primers were given in Pico moles. So, it was needed to reconstitute the primer by
adding a suitable amount of nuclease-free water which was supplied by the

company to obtain 100 pm/I stock (143)

The Following Steps were Followed for The Preparation of Primers:

The water bath was preheated to a 50°C. Under the aseptic condition, the
oligoes were spin down for 30 seconds at 7,000 x g before opening the

cap.

1-The optimum amount of sterile, nuclease-free water was added to get
100 pm stock.

2-The stock was vortexed for 30 seconds at 2,000 x g. Then, it was placed

in 50°C water bath for 10 minutes

3-The stock was vortexed again for 30 seconds at 2,000 x g and it was

placed in a water bath for 10 minutes.

4-Under aseptic condition a volume of 10 pl of the stock was added to a
90 ul of sterile, nuclease-free water in a 0.2 ml Eppendorf tube to obtain

working stock. The stock then was stored at -20°C.

5-The working stock was vortexed for 30 seconds at 2,000 x g and sealed.

Then, stored at -20°C. It was recommended that the primers should be
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divided into single-use aliquots to limits the freeze-thawing of primers and

extend their life.

2.3.7.Real time PCR Amplification

2.3.7.1. principle

The polymerase chain reaction depends on the ability of cDNA
polymerase to produce a new strand of cDNA which is complementary to
the offered template strand. DNA polymerase can add a nucleotide just
onto a preexisting 3'-OH group, so it needs aprimer to add the first
nucleotide to it. This property makes it able to delineate a specific region
of template sequence that wants to amplify. When the PCR reaction

finishes, the specific sequence will be increased in billions of copies which

are called amplicons (144).

2.3.7.2. Quantification of the RNA product

The SYBR green method was used to quantify PCR product. The reactions
were prepared (Table 2.5) using 2x qPCR SYBR Green Master Mix (Primer
Design Precision) according to the manufacturer’s instructions. All samples were
loaded into a 96 well plate and centrifuged at 200xg for 2min. Then the gPCR plate
was placed into the 7900HT AbiPrism sequence detection system and run
according to the following cycles (Table 2.6).

In addition, the melting point of the primers was added to machine setting to
detect primer specificity.

Table (2-5) 2x gPCR mastermix components.

Materials Volume (pl)
2x master mix with SYBR green (with ROX) |5
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Forward primer 0.5

Reverse primer 0.5

Nuclease-free H,O 3

cDNA 1

A total volume 10
Table (2-6) Parameters of gPCR reaction.

gPCR reaction | x1 cycle x40 cycles

Reaction step

Enzyme activation

Denaturation

Data collection

Cycle length

10min

15sec

Imin

Temperature

95°C

95°C

60°C

2.3.8 Determination of Human Serine-Threonine-protein Kinase.

Principle:

This kit is an Enzyme-Linked Immunosorbent Assay (ELISA). The plate has
been pre-coated with Human AKT1 antibody. AKT1 present in the sample is
added and binds to antibodies coated on the wells. And then biotinylated Human
AKT1 Antibody is added and binds to AKTL1 in the sample. Then Streptavidin-
HRP is added and binds to the Biotinylated AKT1 antibody. After incubation
unbound Streptavidin-HRP is washed away during a washing step. Substrate
solution is then added and color develops in proportion to the amount of Human

AKT1. The reaction is terminated by addition of acidic stop solution and

absorbance is measured at 450 nm.

Reagent Preparation

-All reagents should be brought to room temperature before use.
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-Standard: the 120ul of the standard (25.6ng/ml) was reconstituted with 120ul of
standard diluent to generate a 12.8ng/ml standard stock solution. The standard was
allowed to sit for 15 mins with gentle agitation before making dilutions. Duplicate
standard points was prepared by serially diluting the standard stock solution
(12.8ng/ml) 1:2 with standard diluent to produce 6.4ng/ml, 3.2ng/ml, 1.6ng/ml and
0.8ng/ml solutions. Standard diluent serves as the zero standards (0 ng/ml). Any
remaining solution should be frozen at -20°C and used within one month.

-Wash Buffer: 20ml of Wash Buffer Concentrate 25x was diluted into deionized or
distilled water to yield 500 ml of 1x Wash Buffer. If crystals have formed in the

concentrate, mixed gently until the crystals have completely dissolved.

Table(2-7): Standard Solutions Concentration of AKT-1

Standard Standard Standard Standard Standard Standard

Concentration | No.5 No.4 No.3 No.2 No.1

25.6ng/ml 12.8ng/ml | 6.4ng/mi 3.2ng/ml 1.6ng/ml 0.8ng/mi
Procedure:

1. AIll reagents, standard solutions, and samples were prepared as
instructed. Brought all reagents to room temperature before used. The

assay is performed at room temperature.

2. The number of strips required for the assay were determined. The strips
were inserted in the frames for use. The unused strips should be stored at
2-8°C.

3. fifty microliter of standard was added to standard well.
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4. forty microliter of sample was added to sample wells and then 10ul anti-
AKT1 antibody was added to sample wells, then 50ul streptavidin-HRP
was added to sample wells and standard wells (Not blank control well).
Mixed well. the plate was covered with a sealer. Incubated 60 minutes at
37°C.

5. The sealer was removed and the plate was washed 5 times with wash
buffer. Wells were soaked with at least 0.35 ml wash buffer for 30 seconds
to 1 minute for each wash. For automated washing, aspirated all wells and
washed 5 times with wash buffer, overfilling wells with wash buffer.

Blotted the plate onto paper towels or other absorbent material.

6. fifty microliter of substrate solution A was added to each well and then
50ul substrate solution B was add to each well. plate was covered incubate

with a new sealer for 10 minutes at 37°C in the dark.

7. fifty microliter of Stop Solution was added to each well, the blue color

will change into yellow immediately.

8. The optical density (OD value) of each well is determined immediately
by using a microplate reader set to 450 nm within 10 minutes after adding

the stop solution.
Calculation

A standard curve is constructed by plotting the average Abs for each
standard on the wvertical (Y) axis against the concentration on the
horizontal (X) axis and draw a best fit curve through the points on the
graph. These calculations can be best performed with computer-based

curve-fitting software.
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Figure (2-2): Standard Curve of Serine -Threonine-protein Kinase

2.3.9. Determination of Human Beta Catenin.

Principle:

This kit is an Enzyme-Linked Immunosorbent Assay (ELISA). The plate has
been pre-coated with human B catenin antibody. B catenin present in the sample is
added and binds to antibodies coated on the wells. And then biotinylated human B
catenin Antibody is added and binds to B catenin in the sample. Then Streptavidin-
HRP is added and binds to the Biotinylated B catenin antibody. After incubation
unbound Streptavidin-HRP is washed away during a washing step. Substrate
solution is then added and color develops in proportion to the amount of human B
catenin. The reaction is terminated by addition of acidic stop solution and

absorbance is measured at 450 nm.

Reagent Preparation
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-All reagents should be brought to room temperature before use.

-Standard: the 120ul of the standard (80 ng/ml) was reconstituted with 120ul of
standard diluent to generate a 40 ng/ml standard stock solution. The standard was
allowed to sit for 15 mins with gentle agitation before making dilutions. Duplicate
standard points was prepared by serially diluting the standard stock solution
(40ng/ml) 1:2 with standard diluent to produce 20ng/ml, 10ng/ml, 5 ng/ml and
2.5ng/ml solutions. Standard diluent serves as the zero standards (0 ng/ml). Any
remaining solution should be frozen at -20°C and used within one month.

-Wash Buffer: 20ml of Wash Buffer Concentrate 25x was diluted into
deionized or distilled water to yield 500 ml of 1x Wash Buffer. If crystals
have formed in the concentrate, mixed gently until the crystals have

completely dissolved.

Table(2-8): Standard Solutions Concentration

Standard Standard Standard Standard Standard Standard

Concentration | No.5 No.4 No.3 No.2 No.1

80 ng/ml 40 ng/mi 20 ng/ml 10 ng/ml 5 ng/ml 2.5ng/ml
Procedure:

1. AIll reagents, standard solutions, and samples were prepared as
instructed. Brought all reagents to room temperature before used. The

assay is performed at room temperature.

2. The number of strips required for the assay were determined. The strips
were inserted in the frames for use. The unused strips should be stored at
2-8°C.

3. fifty microliter of standard was added to standard well.
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4. forty microliter of sample was added to sample wells and then 10ul anti-
B-Cat. antibody was added to sample wells, then 50ul streptavidin-HRP
was added to sample wells and standard wells (Not blank control well).
Mixed well. the plate was covered with a sealer. Incubated 60 minutes at
37°C.

5. The sealer was removed and the plate was washed 5 times with wash
buffer. Wells were soaked with at least 0.35 ml wash buffer for 30 seconds
to 1 minute for each wash. For automated washing, aspirated all wells and
washed 5 times with wash buffer, overfilling wells with wash buffer.

Blotted the plate onto paper towels or other absorbent material.

6. fifty microliter of substrate solution A was added to each well and then
50ul substrate solution B was add to each well. plate was covered incubate

with a new sealer for 10 minutes at 37°C in the dark.

7. fifty microliter of Stop Solution was added to each well, the blue color

will change into yellow immediately.

8. The optical density (OD value) of each well is determined immediately
by using a microplate reader set to 450 nm within 10 minutes after adding

the stop solution.
Calculation

A standard curve is constructed by plotting the average Abs for each
standard on the wvertical (Y) axis against the concentration on the
horizontal (X) axis and draw a best fit curve through the points on the
graph. These calculations can be best performed with computer-based

curve-fitting software.
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Figure (2-3): Standard Curve of Humam Beta-Catenin

2.3.10. Human Interleukin 8
Principle

This kit is an Enzyme-Linked Immunosorbent Assay (ELISA). The plate has
been pre-coated with human IL-8 antibody. IL-8 present in the sample is added and
binds to antibodies coated on the wells. And then biotinylated human IL-8
Antibody is added and binds to IL-8 in the sample. Then Streptavidin-HRP is
added and binds to the Biotinylated IL-8 antibody. After incubation unbound

Streptavidin-HRP is washed away during a washing step. Substrate solution is then
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added and color develops in proportion to the amount of human IL-8. The reaction
Is terminated by addition of acidic stop solution and absorbance is measured at 450

nm.
Reagent Preparation

-All reagents should be brought to room temperature before use.

-Standard: the 120ul of the standard (1280 ng/l) was reconstituted with 120ul of
standard diluent to generate a 640 ng/l standard stock solution. The standard was
allowed to sit for 15 mins with gentle agitation before making dilutions. Duplicate
standard points was prepared by serially diluting the standard stock solution
(640ng/l) 1:2 with standard diluent to produce 320 ng/l, 160 ng/l, 80 ng/l and 40
ng/l solutions. Standard diluent serves as the zero standards (0 ng/ml). Any
remaining solution should be frozen at -20°C and used within one month.

-Wash Buffer: 20ml of Wash Buffer Concentrate 25x was diluted into deionized or
distilled water to yield 500 ml of 1x Wash Buffer. If crystals have formed in the

concentrate, mixed gently until the crystals have completely dissolved.

Table(2-9): Standard Solutions Concentration

Standard Standard Standard Standard Standard Standard

Concentration | No.5 No.4 No.3 No.2 No.1

Concentration | 640 ng/l 320ng/I 160ng/I 80ng/I 40ng/I
Procedure:

1. All reagents, standard solutions, and samples were prepared as
instructed. Brought all reagents to room temperature before used. The

assay is performed at room temperature.
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2. The number of strips required for the assay were determined. The strips
were inserted in the frames for use. The unused strips should be stored at
2-8°C.

3. fifty microliter of standard was added to standard well.

4. forty microliter of sample was added to sample wells and then 10ul anti-
IL-8 antibody was added to sample wells, then 50ul streptavidin-HRP was
added to sample wells and standard wells (Not blank control well). Mixed

well. the plate was covered with a sealer. Incubated 60 minutes at 37°C.

5. The sealer was removed and the plate was washed 5 times with wash
buffer. Wells were soaked with at least 0.35 ml wash buffer for 30 seconds
to 1 minute for each wash. For automated washing, aspirated all wells and
washed 5 times with wash buffer, overfilling wells with wash buffer.

Blotted the plate onto paper towels or other absorbent material.

6. fifty microliter of substrate solution A was added to each well and then
50ul substrate solution B was add to each well. plate was covered incubate

with a new sealer for 10 minutes at 37°C in the dark.

7. fifty microliter of Stop Solution was added to each well, the blue color

will change into yellow immediately.

8. The optical density (OD value) of each well is determined immediately
by using a microplate reader set to 450 nm within 10 minutes after adding
the stop solution.

Calculation

A standard curve is constructed by plotting the average Abs for each

standard on the wvertical (YY) axis against the concentration on the
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horizontal (X) axis and draw a best fit curve through the points on the
graph. These calculations can be best performed with computer-based

curve-fitting software.
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Figure (2-4): Standard Curve of Humam IL-8

2.3.11. Determination of Human Vascular Endothelial Cell Growth Factor

Principle:

This kit is an Enzyme-Linked Immunosorbent Assay (ELISA). The plate has
been pre-coated with Human VEGF antibody. VEGF present in the sample is
added and binds to antibodies coated on the wells. And then biotinylated Human
VEGF Antibody is added and binds to VEGF in the sample. Then Streptavidin-
HRP is added and binds to the Biotinylated VEGF antibody. After incubation
unbound Streptavidin-HRP is washed away during a washing step. Substrate
solution is then added and color develops in proportion to the amount of Human
VEGF. The reaction is terminated by addition of acidic stop solution and

absorbance is measured at 450 nm.

Reagent Preparation
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-All reagents should be brought to room temperature before use.

-Standard: the 120ul of the standard (6400ng/l) was reconstituted with 120ul of
standard diluent to generate a 3200 ng/l standard stock solution. The standard was
allowed to sit for 15 mins with gentle agitation before making dilutions. Duplicate
standard points was prepared by serially diluting the standard stock solution
(3200ng/l) 1:2 with standard diluent to produce 1600 ng/l, 800 ng/l, 400 ng/l and
200 ng/l solutions. Standard diluent serves as the zero standards (0 ng/ml). Any
remaining solution should be frozen at -20°C and used within one month.

-Wash Buffer: 20ml of Wash Buffer Concentrate 25x was diluted into deionized or
distilled water to yield 500 ml of 1x Wash Buffer. If crystals have formed in the

concentrate, mixed gently until the crystals have completely dissolved.

Table(2-10): Standard Solutions Concentration

Standard Standard Standard Standard Standard Standard
No.5 No.4 No.3 No.2 No.1

Concentration
p 3200ng/I 1600ng/I 800ng/I 400 ng/l 200ng/I
ng

Procedure:

1. AIll reagents, standard solutions, and samples were prepared as
instructed. Brought all reagents to room temperature before used. The

assay is performed at room temperature.

2. The number of strips required for the assay were determined. The strips
were inserted in the frames for use. The unused strips should be stored at
2-8°C.

3. fifty microliter of standard was added to standard well.
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4. forty microliter of sample was added to sample wells and then 10ul anti-
VEGF antibody was added to sample wells, then 50ul streptavidin-HRP
was added to sample wells and standard wells (Not blank control well).
Mixed well. the plate was covered with a sealer. Incubated 60 minutes at
37°C.

5. The sealer was removed and the plate was washed 5 times with wash
buffer. Wells were soaked with at least 0.35 ml wash buffer for 30 seconds
to 1 minute for each wash. For automated washing, aspirated all wells and
washed 5 times with wash buffer, overfilling wells with wash buffer.

Blotted the plate onto paper towels or other absorbent material.

6. fifty microliter of substrate solution A was added to each well and then
50ul substrate solution B was add to each well. plate was covered incubate

with a new sealer for 10 minutes at 37°C in the dark.

7. fifty microliter of Stop Solution was added to each well, the blue color

will change into yellow immediately.

8. The optical density (OD value) of each well is determined immediately
by using a microplate reader set to 450 nm within 10 minutes after adding

the stop solution.

Calculation

A standard curve is constructed by plotting the average Abs for each
standard on the wvertical (Y) axis against the concentration on the
horizontal (X) axis and draw a best fit curve through the points on the
graph. These calculations can be best performed with computer-based

curve-fitting software.
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Figure (2-5): Standard Curve of Humam VEGF

2.3.12. Determination of Human Vascuoar Endothelial Cell Growth Factor
Receptor 2
Principle:

This kit is an Enzyme-Linked Immunosorbent Assay (ELISA). The plate has
been pre-coated with human VEGFR-2/FIk-1 antibody. VEGFR-2/FIk-1 present in
the sample is added and binds to antibodies coated on the wells. And then
biotinylated human VEGFR-2/FIk-1 Antibody is added and binds to VEGFR-
2/FIk-1 in the sample. Then Streptavidin-HRP is added and binds to the
Biotinylated VEGFR-2/FIk-1 antibody. After incubation unbound Streptavidin-
HRP is washed away during a washing step. Substrate solution is then added and
color develops in proportion to the amount of human VEGFR-2/Flk-1. The
reaction is terminated by addition of acidic stop solution and absorbance is
measured at 450 nm.

Reagent Preparation

-All reagents should be brought to room temperature before use.
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-Standard: the 120ul of the standard (48ng/ml) was reconstituted with 120ul of
standard diluent to generate a 24 ng/ml standard stock solution. The standard was
allowed to sit for 15 mins with gentle agitation before making dilutions. Duplicate
standard points was prepared by serially diluting the standard stock solution
(24ng/ml) 1:2 with standard diluent to produce 12 ng/ml, 6ng/ml, 3ng/ml and
1.5ng/ml solutions. Standard diluent serves as the zero standards (0 ng/ml). Any
remaining solution should be frozen at -20°C and used within one month.

-Wash Buffer: 20ml of Wash Buffer Concentrate 25x was diluted into deionized or
distilled water to yield 500 ml of 1x Wash Buffer. If crystals have formed in the

concentrate, mixed gently until the crystals have completely dissolved.

Table(2-11): Standard Solutions Concentration

Standard Standard Standard Standard Standard Standard
No.5 No.4 No.3 No.2 No.1

Concentration
24 ng/ml 12 ng/ml 6 ng/ml 3 ng/ml 1.5ng/ml

ng/mli

Procedure:

1. AIll reagents, standard solutions, and samples were prepared as
instructed. Brought all reagents to room temperature before used. The

assay is performed at room temperature.

2. The number of strips required for the assay were determined. The strips
were inserted in the frames for use. The unused strips should be stored at
2-8°C.

3. fifty microliter of standard was added to standard well.

4. forty microliter of sample was added to sample wells and then 10ul anti-
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VEGFR-2/FIk-1 antibody was added to sample wells, then 50ul streptavidin-HRP was
added to sample wells and standard wells (Not blank control well). Mixed well. the
plate was covered with a sealer. Incubated 60 minutes at 37°C.

5. The sealer was removed and the plate was washed 5 times with wash buffer.
Wells were soaked with at least 0.35 ml wash buffer for 30 seconds to 1 minute for
each wash. For automated washing, aspirated all wells and washed 5 times with
wash buffer, overfilling wells with wash buffer. Blotted the plate onto paper towels

or other absorbent material.

6. fifty microliter of substrate solution A was added to each well and then
50ul substrate solution B was add to each well. plate was covered incubate

with a new sealer for 10 minutes at 37°C in the dark.

7. fifty microliter of Stop Solution was added to each well, the blue color

will change into yellow immediately.

8. The optical density (OD value) of each well is determined immediately
by using a microplate reader set to 450 nm within 10 minutes after adding

the stop solution.
Calculation

A standard curve is constructed by plotting the average Abs for each
standard on the wvertical (Y) axis against the concentration on the
horizontal (X) axis and draw a best fit curve through the points on the
graph. These calculations can be best performed with computer-based

curve-fitting software.
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Chapter Three Results and Discussion
3.Result and Discussion

3.1 Host information of the investigated patients

Sixty Prostate cancer and sixty benign prostate hyperplasia specimens were
investigated in the current study. The characteristics of the of patients from whom
the urological center in Al-Sadder Medical City, and Middle Euphrates Cancer
Center in Al-Najaf Al-Ashraf Province were obtained, and analyzed and then their

relevance to the expression of SAM 68 gene were evaluated.
3.2. Age distribution

The ages of PCa patients were expressed as mean * standard deviation
according to T-Test shown in table( 3-1), with a minimum to maximum of 47-75
years. The age presentation of the recruited PCa patients indicated that (20%) 12

patients were of ages < 50 years and 48 (80%) of > 50 years.

While the age presentation of the recruited BPH patients indicated that 15
(25%) patients were of ages < 50 years and 45 (75 %) of > 50 years.

Table 3-1 Age distribution as mean + standard deviation

Age distribution Mean + Standard Deviation

Prostate cancer patients 61.6 £ 10 years

Benign prostate hyperplasia patients 58.09 + 7.88 years

The choice of the age of fifty as a cut-off is based on the American
Urological Association, which shows that 50 percent of men at the age of fifty
years have had a prostate tumor, as it was considered that Age 50 for men who are

at average risk of prostate tumor (10)

3.3 Results of SAM 68 Gene Expression
3.3.1 Total RNA Concentration and Purity
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3.3.1.1.NanoDrop Spectrophotometer

Total RNA was extracted from blood specimens prepared from patients with
malignant prostate tumors as described previously in section 2.3.1. The
concentration of extracted RNA was measured by Eppendorf biophotometer.
Results (Mean+SD) exhibited a level of 55.5 £ 13.61 ng/ul. The purity of the
extracted RNA was estimated by measuring the ratio of A260/A280. It was found
to be 1.91 £ 0.04 & A260/A230 was 1.78+0.13 suggesting an appropriate purity

(Table 3.2).
Table 3.2: Total RNA level and purity

Total RNA Mean £ SD
Concentration (ng/ml) (55.5 £ 13.61)*1000
A260/A280 1.91+£0.04
A260/A230 1.78+0.13

3.3.1.2.Quantus Fluorometer

RNA was extracted from blood specimens prepared from patients with
prostate tumors as described previously in section 2.3.2. The concentration of
extracted RNA was measured by Quantus™ Fluorometer. Results (MeanzSD)
showed that the total RNA concentration was a level of (58 = 4.21)*1000 ng/ml

3.3.2. Validation of Sam68 primer specificity
Extracted RNA from PCa & BPH blood was converted to cDNA . The

products were amplified with the use of two levels (5 and 10 pmole) of the
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designed primers. Both levels were observed to amplify the cDNA successfully as

shown in figure (3-1). A primer level of 10 pmole was considered to be the best.
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Figure 3-1: Validation of the concentration of the specific primer for Sam 68 gene

3.3.3. SAM 68 gene expression in PCa and BPH

The expression of SAM 68 gene in Prostate tumors was estimated in the 120
specimens of cDNA (60 with PCa and 60 BPH) prepared from RNA of PCa and
BPH. In the current investigation, RNAs of Sam 68 gene were extracted from 120
blood patients, converted to cDNA and successfully amplified with appropriate
efficiencies.

To our knowledge, did not find a similar study dealing with such extraction
and amplification carried out in Irag. The relative quantification of SAM 68 gene
expression in malignant prostate tumors was achieved through the calibration
against the expression of the same gene in normal blood (calibrators).

A normalized gene (GAPDH) was used as a control for the experimental
variability in this quantification. Thus, the expression folds of SAM 68 gene were
calculated with respect to the internal control gene (the housekeeping gene),
I.e., GAPDH.
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By using T-Test statistically, gene expressions were found to be significantly

raised in prostate cancer as shown in table (3-3)

Table 3-3: P Value, Mean and Standard Division and Mean and Standard Error of SAM 68

Expression

P Value p<0.001
Mean + SD 1.958 + 0.493
Mean + SE 1.958 + 0.063

In the present study, Prostate cancer patients have showed elevated Sam68
gene expression levels in respect to the normal prostate blood. The elevation is an
expected observation and implicates a possible association of Sam68 up-regulation
with enhanced proliferation and invasiveness of cancer cells.

On another hand of the study, and as far as the gene is related to BPH, it has
been observed that the studied gene did not show an increase in the gene
expression of the SAM 68 gene in the blood of BPH patients, gene expressions
were found to be significantly decreased, figure( 3-2) show that.

The results showed that the significant change was a decrease in gene
expression, while the significant change was high in prostate cancer, which may be
due to the destruction of prostate cancer cells and their release into the blood. and
what proves the validity of the study is that there was no increase in the gene
expression in the blood of prostate cancer patients in patients who had their
prostate removed, or it may be due to the fact that gene expression is not affected
in BPH, where the SAM 68 gene expression is normal and without an elevated in

BPH patients, and this reason may be the most accurate because no study has yet
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been recorded that shows the gene expression of the sam68 gene is high in BPH

patients.
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Figure 3-2 SAM 68 gene expression in Prostate Cancer and Benign Prostate hyperplasia Patients

In the current study SAM 68 gene was found to be expressed in blood PCa

patients 2 folds relative to those of blood of benign prostate hyperplasia patients.

Where the CT values were low in patients with prostate cancer compared with

patients with benign prostatic hyperplasia, as shown in the figure (3-3), such

results suggested the up regulation of the expression of gene during carcinogenesis.
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Figure 3-3 Ct cycle of SAM 68 in PCa, BPH Subjects
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SAM 68 is upregulated and plays key roles in several human tumors(145),
including PCa (74) (146). Sam68 mRNA vyield high levels of this protein in PCa
cells. Sam68 appears to support the same functions, as its depletion impaired PCa
cell proliferation(74) and induced neural stem cell differentiation(147) . It was
previously reported that a SAM 68 splice variant lacking a functional KH domain
(SAM 68- KH) is generated upon growth arrest (148) and this variant was
proposed to participate to cell cycle arrest in fibroblasts.

Also Up-regulation of SAM 68 has been reported in a small number of PCa
specimens at both protein and mRNA level(74).

Others studies shown Post-transcriptional regulation of gene expression is
often aberrant in cancer cells and changes in both alternative splicing and
translational regulation of specific mMRNAs have been reported(149)(150).

Remarkably, changes in alternative splicing classify PCa phenotypes more
accurately than changes in global transcription (151). These observations indicate
that factors influencing pre-mRNA processing could play a crucial role in
determining the neoplastic progression of prostate cancer cells. Herein,
investigated the role played in human PCas by SAM 68, an RNA-binding protein
involved in several aspects of mRNA processing (66). The results demonstrate
that SAM 68 is frequently upregulated in human PCas and that down regulation of
its expression or activity affects prostate cancer cell proliferation and survival.

SAM 68 also directly interacts with the androgen receptor and binds to
androgen responsive elements (AREs) within the promoter region of the prostate-
specific antigen (PSA) gene, where SAM 68 seems to have some effect on AR-
regulated transcriptional activity independently of its ARN binding capacity and
splicing regulatory properties in LNcaP cells (146)

In this study, a significant increase of SAM 68 MRNA expression was
observed in blood of prostate cancer patient, which is consistent with previous
studies, indicating that the change of SAM 68 expression is related to the
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development of prostate cancer, and the abnormal expression of SAM 68 may be a
key to the pathogenesis of prostate cancer. it is possible to determine the SAM 68
in the blood or tissue fluid, which may indirectly reflect the malignant degree and

metastasis of prostate cancer cells.

3.4. Biochemical Parameters
3.4.1. Prostate-Specific Antigen

By using T-Test statistically the mean concentrations of serum PSA (ng/ml)

in prostate cancer (PCa) to benign prostate hyperplasia (BPH) patients
shown in table (3-4).

Table 3-4: P Value, Mean and Standard Division and Mean and Standard Error of total PSA (ng/ml)

P Value p<0.001
Mean + SD 9.55 + 2.58
Mean + SE 9.55+0.33

PSA was used as a diagnostic marker for prostate cancer and benign
prostatic hyperplasia, the results of which were measured by a diagnostic kit, not a
research kit, and the results were as shown in the figure (3-4).
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Figure 3-4 : Concentration of Total PSA (ng/ml) in PCa , BPH patient group.

The mean concentrations of serum fPSA (ng/ml) in prostate cancer (PCa)
and benign prostate hyperplasia (BPH) patients was shown in table (3-5)
There was a highly significant (P<0.001) increase in the activity of serum (fPSA)

in BPH patients compared with prostate cancer group.

Table 3-5: P Value, Mean and Standard Division and Mean and Standard Error of free PSA of BPH
(ng/ml)

P Value p<0.001
Mean + SD 1.7+0.31
Mean + SE 1.7 +£0.085

The ratio of free to total PSA is lower in men with prostatic carcinoma. The
PSA index is expressed as the percentage of the total plasma PSA that is free; an
index above about 17 per cent is suggestive of BPH and one of less than 17 per
cent of prostate carcinoma. Percent free PSA decreased as total PSA increased, so

PSA Index in prostate cancer (PCa) patients was shown in table (3-6)
Table (3-6): PSA Index
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PAS Index PCa BPH

Mean + SD 13 + 1.08 (%) 18 + 1.79 (%)

Mean = SE 13+ 0.69 (%) 18 + 0.94 (%)

The results show that percent free PSA may be used as an aid in
distinguishing prostate cancer from benign disease in men with a serum total PSA
concentration. Thus, the current study shows that percent free PSA is effective in
increasing the specificity of total PSA measurements for prostate cancer detection.
Although PSA is one of the most valuable cancer markers, it is far from perfect.
PSA screening can lead to unnecessary biopsies, over diagnosis and overtreatment
of clinically insignificant prostate cancer.

The diagnostic efficiency of any tumor marker is judged by its specificity
and sensitivity (152). Serum PSA played a dominant role, because of its highest
sensitivity for prostate carcinoma compared with other modalities (153). The
highly elevation of serum PSA concentration is due to advanced malignancy in
majority of untreated prostate adenocarcinoma patients. Serum PSA levels may be

useful in degree of prostate carcinoma disease (152).
3.4.2- Correlation of Sam68 gene expression with PSA concentration in PCa

The mean correlation in prostate cancer (PCa) between gene expression of
SAM 68 with PSA concentration was significantly decreased as shown in table (3-
7), P Value > 0.001

Table 3-7 : P value, r Coefficient, and R?
P Value 0.52
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r Coefficient 0.083
R? 0.0069

There are no correlation between SAM 68 gene expression and PSA

concentration (ng/ml), the figure (3-5) prove that.
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Figure 3-5 Correlation of Sam68 gene expression with PSA concentration in PCa

Our result does not compatible with the study done by Rajam et al where
SAM 68 also directly interacts with the androgen receptor and binds to androgen
responsive elements (AREs) within the promoter region of the prostate-specific
antigen (PSA) gene(146). As the increase in the gene expression of SAM 68 will

lead to an increase in the production of the prostate specific antigen.

3.4.3.AKT serine/threonine kinase 1
The mean concentration of serine/threonine kinase ( ng/ml) in prostate

cancer (PCa)and benign prostate hyperplasia (BPH)patients as shown in table(3-8).
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Table 3-8: P Value, Mean and Standard Division and Mean and Standard Error of AKT(ng/ml)
P Value p>0.001

Mean = SD 3.88 £0.742

Mean + SE 3.88 £0.095

The results obtained prove that the AKT concentration is high in patients

with prostate cancer and patients with benign prostatic hyperplasia, p>0.001
figure(3-6) evident that.
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Figure 3-6 concentration of AKT (ng/ml) in PCa, BPH group.

The results obtained prove that the AKT concentration is high in patients with

prostate cancer and patients with benign prostatic hyperplasia, but not significant,
where p>0.001
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These results are consistent with the research conducted with AKT, which
showed a high concentration in the blood of patients. Multiple studies
demonstrated the significance of Akt as a mediator of cellular proliferation and as
an effective target for drug development(93).

Akt plays a crucial role in the pathogenesis of many human cancers.
Increased Akt kinase activity has been reported in ~40% of breast, ovarian
epithelial, prostate, and gastric cancers (154)(155). Many onco-proteins and tumor
suppressors intersect in the Akt pathway that results in cell proliferation,
differentiation, inhibition of apoptosis and actin cytoskeletal rearrangements(156).
There is growing evidence that these aberrations of Akt, initiate tumor
development and confer resistance to the conventional chemotherapy in many
types of cancers.

In prostate cancer, RAD9 modulates Akt kinase activation and affects cell
migration and invasion (157).

The Phosphoinositide 3 Kinase pathway is the predominant growth factor-
activated pathway in LNCaP human prostate carcinoma cells(158)(159). Increased
levels of Akt are detected in carcinomas of the breast, ovary and prostate and are
associated with a poorer prognosis in comparison with tumors which do not
display increased levels of expression(160). Increased AKT activity may play a
profound role in the progression of human prostate cancers. AKT regulates many
of the processes associated with metastatic progression and the emergence of
androgen-independent hPCa cells, such as a diminished apoptotic response(161) as

well as a release from the cell cycle control that follows androgen ablation(162).
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3.4.4- Correlation of Sam68 gene expression with AKT1 concentration in PCa

In this study the mean correlation in prostate cancer (PCa) between gene
expression of SAM 68 with AKT concentration was significantly increase as

shown in table (3-9), where the p-value is < 0.001

Table 3-9 : P value, r Coefficient, and R?

P Value 0.0012
r Coefficient 0.40
R’ 0.16

There are correlation between SAM 68 gene expression and AKT-1

concentration (ng/ml), the figure (3-7) prove that.

Sam68 PCa

0 5 10 15 20 25
AKT PCa(ng/ml)

Figure 3-7: Correlation of AKT (ng/ml) in PCa patient with gene expression

The results of our study were in line with other previous studies, which
showed the association of gene expression of the sam 68 gene with the high
expression and gene expression of AKT1 protein and its high concentration in the

serum. Sam68 promoted cell proliferation and stifled caspase-mediated cell death
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by enhancing phospho-AKT expression(163). it's antecedently been reportable that

Same68 regulates proliferation of carcinoma via the AKT pathway(164).

3.4.5. p-Catenin
The mean concentration of B-catenin in prostate cancer (PCa) and benign

prostate hyperplasia (BPH) patients 9was significantly increased as shown in table
(3-10).

Table 3-10: P Value, Mean and Standard Division and Mean and Standard Error of B-cat. (ng/ml)

P Value p<0.001

Mean + SD 10.30+2.51

Mean + SE 10.30 +0.29

The results obtained prove that the [B-catenin concentration is high in
patients with prostate cancer compared to patients with benign prostatic
hyperplasia, figure(3-8) evident that
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Figure 3-8: concentration of B- catinine (ng/ml) in PCA , BPH group.
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The concentration of beta-catenin in patients with prostate cancer and benign
prostatic hyperplasia was high in the serum of patients compared with the benign
prostate hyperplasia patients, this indicates an increase in its expression in the cell.
The results obtained are in agreement with previous studies, many studies
investigators have suggested that Wnt/B-catenin signalling and the androgen

receptor (AR) play critical roles in prostate cancer progression(165) (108)(166).

B-catenin is ubiquitinated and degraded by the proteasome pathway,
resulting in low levels of cytoplasmic B-catenin, p-catenin was expressed in the
cytoplasm and membranes of cancer cells(167) .This supports the hypothesis that
changes in the Wnt pathway affect the progression of prostate cancer. A more
accurate perception of the B-catenin precise regulatory mechanism in prostate

cancer carcinogenesis is still needed to conduct in the future.

3.4.6. Correlation of Sam68 gene expression with p-catenin concentration in
PCa

In this study the mean correlation in prostate cancer (PCa) between gene
expression of sam 68 with -cat concentration was significantly increase as shown
in table (3-11), where the p-value is < 0.001

Table 3-11: P value, r Coefficient, and R?

P Value 0.0002
r Coefficient 0.46
R? 0.21

There are correlation between SAM 68 gene expression and [-cat

concentration (ng/ml), the figure (3-9) prove that.
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Figure 3-9: Correlation of beta-catenin(ng/ml) in PCa patient with gene expression

The thesis data was in line with other previous studies, which showed the
correlation of the gene expression of the Sam68 gene with the high expression and
the gene of the protein beta-catenin and its high concentration in the serum. Sam68
may promote the nuclear accumulation of B-catenin, facilitic Wnt/p-catenin signal
activation and upregulate TCF/LEF transcription activity in carcinoma cells(168) .
Moreover, other studies disclosed that knockdown of Sam68 suppresses cell
proliferation via inhibiting Wnt/B-catenin signal. However, the elaborate
mechanisms of Sam68 in promoting cell proliferation through activating Wnt/B-

catenin signal stay unclear(169)
3.4.7. Interleukin-8

The mean concentration of IL8 in prostate cancer (PCa) and benign prostate

hyperplasia (BPH) patients was shown in table (3-12).

Table 3-12: P Value, Mean and Standard Division and Mean and Standard Error of 1L8 (ng/l)

P Value p<0.001
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Mean + SD 114.7 + 12.39

Mean + SE 16.17 + 1.59

The results obtained prove that the IL8 concentration is high in patients with
prostate cancer, compared to its concentration in patients with benign prostatic

hyperplasia, figure(3-10) evident that
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Figure 3-10: concentration of IL-8 (ng/l) in PCa , BPH group.

The results showed that the concentration of interleukin-8 was high in
prostate cancer patients compared patients with benign prostatic hyperplasia. These
results are consistent with previous studies that showed a high concentration of
prostate cancer.

Previous study showed that the concentration of interleukin-8 serum was not
elevated in BPH patients compared to its concentration in healthy people(170).
clinical studies have reported an increased expression of IL-8 in the serum of
prostate cancer patients over that of normal subjects or patients with benign
prostatic hypertrophy(171)
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In line with this, high IL-8 concentrations have been detected in the serum of
cancer patients and IL-8 levels correlate with cumulative tumor size, stage, and
prognosis (172). In addition, IL8 may stimulate tumor-associated macrophages to
secrete growth factors that increase the proliferation of tumor cells (173). This
finding implies that there may be elevated IL8 expression across broad regions of
the prostate in cases with high-grade cancer. Increased expression with grade is
consistent with previous reports of IL8 serum and gene expression
measurements(170)(174)(175). Further, IL8 protein expression measured in the
stroma surrounding prostate tumors is reportedly elevated compared with stroma
surrounding normal-appearing prostate epithelium(176). IL-8 is further described
as pro-tumorigenic based on its ability to promote cell invasion, cell migration and
angiogenesis(173).

While the results of this study did compatible with previous study that
showed that the concentration of interleukin-8 was high when compared with the
benign prostate hyperplasia patients, previous studies showed that the

concentration of interleukin-8 serum was elevated in BPH patients (177)

3.4.8- Correlation of Sam68 gene expression with IL-8 concentration in PCa

The mean correlation in prostate cancer (PCa) between gene expression of
sam 68 with IL-8 concentration (ng/ml) was significantly decreased as shown in
table (3-13), where the p-value is > 0.001

Table 3-13: P value, r Coefficient, and R?

P Value 0.1643
r Coefficient -0.181
R® 0.033
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There are no correlation between SAM 68 gene expression and IL-8

concentration (ng/l), the figure (3-11) prove that
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Figure 3-11: Correlation of IL-8 in PCa patient with gene expression

Although there is a relationship between the gene expression of the Sam68
gene and the gene expression of the androgen receptor gene, which in turn, the last
(androgen receptor) increases the concentration of interleukin-8 and raises its level
in the serum. However, our study did not show any relationship between the gene

expression of the Sam68 gene and the concentration of interleukin-8 .

Androgen and estrogen suppress the transcription of IL-8, and the
production increases upon androgen withdrawal (178)(179). In addition,
circulating levels of IL-8 are increased in advanced prostate cancer at a stage when
the tumors no longer respond to antiandrogens (180)(181). Furthermore, the
mechanism by which IL-8 contributes to prostate cancer cell growth and metastasis
has not been established. endogenous IL-8 production, either constitutive or
induced by inflammatory agents, triggers down-regulation of androgen-mediated
proliferative pathway, which, in turn, helps prostate cancer cells to overcome
androgen-depletion therapy(182).
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3.4.9. Vascular Endothelial Growth Factor

The mean concentration of VEGF in prostate cancer (PCa) and benign

prostate hyperplasia (BPH) patients was shown in table (3-14).

Table 3-14: P Value, Mean and Standard Division and Mean and Standard Error of VEGF (ng/l)
P Value p<0.001

Mean + SD 642.5 +76.24

Mean + SE 642.5 +9.84

The results obtained prove that the VEGF concentration is high in patients
with prostate cancer compared to its concentration in patients with benign prostatic
hyperplasia, figure(3-12) evident that.
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Figure 3-12: Level of VEGF (ng/l) in BPH and PCa group.

Our results revealed that there is a clear increase in the concentration of

VEGF, and this was confirmed by previous studies. The behavior simultaneously
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of VEGF in benign and malignant prostate environments, both serum and tissue in
individuals without comorbidities related to chronic inflammation (9,29).

VEGEF is narrowly related to the malignancy grade and metastasis of PCa,
suggesting that it has a diagnostic and prognostic value of this illness. Our results
and other studies reveal that serum expression of VEGF is not correlated, neither
can discriminate a benign form (30-33). We have shown that levels of VEGF in the
serum of PCa and BPH are not significantly different, to some extent. Probably the
inflammatory response in BPH causes an increase in the VEGF expression leading
to stromal hypervascularization, endothelial vessel permeability (34-36), or it
might occur through a decrease in the androgen receptors and inhibition of

apoptosis in epithelial cells (10).

The two previous studies (11,12) that evaluated participants with high risk of
prostate cancer also observed no significant associations between cancer and
VEGF levels. compared with subjects with benign prostatic hypertrophy. Such
comparisons however, are not clinically relevant since elevated tPSA is the most
frequent indication for prostatic biopsy, and reflect limited-challenge-bias (16,17).
Study using healthy controls, not representing the whole spectrum of potential
diagnosis to prostate cancer which are able to generate false-positive results,
namely when prostatitis is present, produce inflated estimates of diagnostic

accuracy (18).

Also, in some of these studies (7,10,13,14) whose controls were not
suspected of having prostate cancer, the investigators did not perform any biopsy
in the individuals that were categorized as healthy or only presenting BPH based
on low PSA levels and a negative digital rectal examination. Circulating VEGF in
serum from cancer patients may reflect an aggregate of tumor-cell and platelet-
stored VEGF (23). To better reflect the disease-related circulating VEGF levels,
the use of rapidly processing citrated plasma samples and additional centrifugation
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has been recommended (23). This has been disputed, by other authors, suggesting

that both plasma and serum levels of VEGF may be equally useful (24).

3.4.10- Correlation of Sam68 gene expression with VEGF concentration in
PCa

The mean correlation in prostate cancer (PCa) between gene expression of
sam 68 with VEGF concentration (ng/ml) was significantly decreased as shown in
table (3-15), where the p-value is > 0.001

Table 3-15: P value, r Coefficient, and R?

P Value 0.0628
r Coefficient -0.2417
R’ 0.05841

There are no correlation between SAM 68 gene expression and VEGF

concentration (ng/l), the figure (3-13) prove that
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Figure 3-13:Correlation of VEGF in PCa patient with gene expression

Previously, a study had not recorded any relationship between the gene
expression of the Sam68 gene and the concentration of VEGF and this is what was
proven by our study in this thesis, as it did not find any correlations between the
gene expression of the gene Sam68 and its relationship with the concentration of
VEGF in the serum.

PCa cells secrete proteic factors such as the vascular endothelial growth
factor (VEGF), which is extensively studied and known as the major angiogenic
marker. VEGF acts as a direct mediator in endothelial cell proliferation, vascular
permeation, tumor growth promotion, and metastasis. Several authors report that
there are higher levels of VEGF in biopsies and serum of PCa patients as compared
to healthy individuals(183)(184). Although there is a correlation between levels of
VEGEF in serum and the stages of the disease, its validity as a prognosis marker is
still controversial because VEGF is also augmented in BPH and its plasma
concentration does not concur with the clinical classification as benign or
malignant forms (185)(186).

3.4.11.  Vascular endothelial growth factor receptor 2

The mean concentration of VEGF in prostate cancer (PCa) to benign

prostate hyperplasia (BPH) patients was shown in table (3-16).

Table 3-16: P Value, Mean and Standard Division and Mean and Standard Error of VEGFR2 (ng/l)

P Value p<0.001

Mean = SD 451 +0.60

Mean + SE 451 +0.08
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The results obtained prove that the VEGFR2 concentration is high in
patients with prostate cancer compared to its concentration in patients with benign

prostatic hyperplasia, figure(3-14) evident that.
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Figure 3-14: Concentration of VEGF receptor2 in BPH, PCa group

The results of measuring the VEGFR2 concentration in the serum showed
that there is an expected increase in the level in patients with prostate cancer
relative to its concentration in the serum of BPH. The results of the thesis agreed
with previous studies in terms of increasing the concentration of the VEGFR2 in

the serum of patients.

Recently, it was reported that the soluble vascular endothelial growth factor
receptor-2 (SVEGFR-2) is secreted by microvascular endothelial cells from human
prostate tumor(187). Further, results of another study show that SVEGFR-2 is able
to modify the VEGF effect on the endothelium of BPH(188). Vascular endothelial
growth factor receptor 2 (VEGFR?2) is highly levels in tumor associated endothelial
cells, where it modulates tumor-promoting angiogenesis, and it is also found on the

surface of tumor cells(189). Another study found that VEGFR?2 is expressed in PC-
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3 human prostate cancer cell line and associated with malignancy and metastasis of

human prostate cancer.

The prominent effect of VEGFR-2 in cell proliferation, cell differentiation,
migration, survival, angiogenesis, and lymph-angiogenesis support the choice of
this receptor as a potential target for the discovery of novel inhibitors(189). The
tumor vessel was traditionally thought to be an especially attractive target tissue
because it is formed from nonmalignant .In addition to the angiogenic actions of
VEGFR2 protein in endothelial cells, the receptor is also known to be expressed in
various cancer cells, where it is associated with tumor malignancy(190)(191). A
previous study reported that the antitumor activity of a VEGFR2 kinase inhibitor is

correlated with the expression level of VEGFR2 in human prostate tumor(45)

3.4.12. Correlation of Sam68 gene expression with VEGFR2 concentration in
PCa

The mean correlation in prostate cancer (PCa) between gene expression of
SAM 68 with VEGF concentration (ng/ml) was significantly decreased as shown
in table (3-17), where the p-value is > 0.001

Table 3-17: P value, r Coefficient, and R?

P Value 0.2872
r Coefficient -0.1397
R® 0.01951

There are no correlation between SAM 68 gene expression and VEGF

concentration (ng/l), the figure (3-15) prove that

99



6_
°
o0 o
S 4+ Ne . ® o
a
s oo
e ® °
8 24 PO °
0 1 1 1 1
3 4 5 6 7

VEGFR2 PCa(ng/l)

Figure 3-15: Correlation of VEGFR-2 in PCa patient with gene expression

There are no relationship between the gene expression of the SAM 68 gene
and the concentration of VEGFR2 according to our study in this thesis, as it did not
find any correlations between the gene expression of the gene Sam68 and its
relationship with the concentration of VEGFR2 in the serum. The vascular
endothelial growth factor receptor-2 (VEGFR-2) plays an important role in
angiogenesis, endothelial cell proliferation, migration, and survival, VEGFR-2 was
expressed in vascular endothelium in cancerous prostate specimen higher thn

normal, as expected from previous studies(192)
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3.5.Conclusion

1-

Our finding that Sam68 is required for optimal proliferation and survival of
prostate cancer cells may demonstrate that Sam68 has separable effects on
AR-regulated transcriptional activity and alternative splicing, both of which
may affect PCa

Serine/threonine kinase-1 activity and substrate phosphorylation in cells,
suggesting that active kinase is exclusively associated with cellular
membranes, ensures that Akt-1 activity play a role in creating an anti-
apoptotic threshold

The activation of canonical Wnt signalling and the AR are related in prostate
cancer progression, it was associated with PSA progression in prostate
tumors patients.

Chemokines and cancer are very much intertwined concepts, the surprisingly
high production of IL-8 in most tumors, is due to various roles for IL-8 in
cancer stem cells, angiogenesis, and inflammatory infiltrates

Our results show that VEGF and VEGFR2 levels have no clinical
importance in deciding which patients are suspected of having prostatic

cancer from those who have benign prostate hyperplasia.
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3.6.Recommendations

1- Estimation of the gene expression of the sam68 gene in the tissues of
patients with prostate cancer

2- Estimation of the gene expression of the sam68 gene in the tissues of
patients with benign prostate hyperplasia

3- Comparison of sam68 gene expression in blood and tissue of patients with
prostate cancer

4- Calculation of the AKT-1 gene expression in the blood of patients with
prostate cancer

5- Estimation of the gene expression of the gene sam68 in the blood of patients

with other types of cancer such as breast cancer

Recommendations
6- Estimation of the gene expression of the sam68 gene in the tissues of

patients with prostate cancer
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7- Estimation of the gene expression of the sam68 gene in the tissues of
patients with benign prostate hyperplasia

8- Comparison of sam68 gene expression in blood and tissue of patients with
prostate cancer

9- Calculation of the AKT-1 gene expression in the blood of patients with
prostate cancer

10- Estimation of the gene expression of the gene sam68 in the blood of

patients with other types of cancer such as breast cancer

Foo KT. Pathophysiology of clinical benign prostatic hyperplasia. Asian J Urol [Internet].
2017;4(3):152-7. Available from: http://dx.doi.org/10.1016/j.ajur.2017.06.003

Foo KT. From evidence-based medicine to evidence-balanced medicine for individualized and
personalized care: As applied to benign prostatic hyperplasia/male lower urinary tract symptoms.
Int J Urol. 2017;24(2):94-5.

Al-saadi NH, Al-daami NJM, J AH. Biochemical Bone Markers in Prostate Cancer Patients with
Local and Advanced Bone Metastates. Turkish J Med Sci. 2001;31(1):65-8.

Fogelman |, Van Der Wall H, Gnanasegaran G. Radionuclide and hybrid bone imaging. Radionucl

103



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Hybrid Bone Imaging. 2012;9783642024:1-1046.

Boccon-Gibod L. Monitoring of Prostate Cancer Patients: Guidelines and Current Practice{A figure
is presented}. Eur Urol Suppl. 2007;6(15):829-33.

Klein EA, Chait A, Hafron JM, Kernen KM, Manickam K, Stephenson AJ, et al. The Single-
parameter, Structure-based IsoPSA Assay Demonstrates Improved Diagnostic Accuracy for
Detection of Any Prostate Cancer and High-grade Prostate Cancer Compared to a Concentration-
based Assay of Total Prostate-specific Antigen: A Preliminary Rep. Eur Urol. 2017 Dec;72(6):942—
9.

Nogueira L, Corradi R, Eastham JA. Prostatic specific antigen for Prostate Cancer detection. Int
Braz J Urol. 2009;35(5):521-9.

McGuinness OP, Shiota M. Carbohydrate metabolism. The Clinical Chemistry of Laboratory
Animals, Third Edition. 2017. 745-776 p.

Health P. Benign Prostatic Hyperplasia ( BPH ) Patient Guide.

American Cancer Society. Prostate Cancer Early Detection , Diagnosis , and Staging Can Ovarian
Cancer Be Found Early ? Am Cancer Soc [Internet]. 2017;1-25. Available from:
https://www.cancer.org/cancer/prostate-cancer/detection-diagnosis-staging.htmi

Choudhury S, Sultana TA, Islam MS, Islam MA, Khanam PA. Multiple Myeloma - A hospital based
cross sectional study in Bangladesh. J Asiat Soc Bangladesh, Sci. 2013;38(2):189-98.

scholar.

Heidenreich A, Bastian PJ, Bellmunt J, Bolla M, Joniau S, Van Der Kwast T, et al. EAU guidelines on
prostate cancer. Part Il: Treatment of advanced, relapsing, and castration-resistant prostate
cancer. Eur Urol [Internet]. 2014;65(2):467—79. Available from:
http://dx.doi.org/10.1016/j.eururo.2013.11.002

Wolpin BM, Rizzato C, Kraft P, Kooperberg C, Petersen GM, Wang Z, et al. Genome-wide
association study identifies multiple susceptibility loci for pancreatic cancer. Nat Genet.
2014;46(9):994-1000.

Spurgers KB, Chari NS, Bohnenstiehl NL, McDonnell TJ. Molecular mediators of cell death in
multistep carcinogenesis: A path to targeted therapy. Cell Death Differ. 2006;13(8):1360-70.

Karantanos T, Corn PG, Thompson TC. Prostate cancer progression after androgen deprivation
therapy: Mechanisms of castrate resistance and novel therapeutic approaches. Oncogene
[Internet]. 2013;32(49):5501-11. Available from: http://dx.doi.org/10.1038/0nc.2013.206

Ngaruiya N, Moturi C. Use of data mining to check the prevalence of prostate cancer: Case of
Nairobi County. 2015 IST-Africa Conf IST-Africa 2015. 2015;(September).

Droz JP, Albrand G, Gillessen S, Hughes S, Mottet N, Oudard S, et al. Management of Prostate
Cancer in Elderly Patients: Recommendations of a Task Force of the International Society of
Geriatric Oncology. Eur Urol. 2017;72(4):521-31.

Sun L, Caire AA, Robertson CN, George DJ, Polascik TJ, Maloney KE, et al. Men Older Than 70
Years Have Higher Risk Prostate Cancer and Poorer Survival in the Early and Late Prostate Specific

104



20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Antigen Eras. J Urol [Internet]. 2009;182(5):2242-9. Available from:
http://dx.doi.org/10.1016/].juro.2009.07.034

Robinson D, Van Allen EM, Wu YM, Schultz N, Lonigro RJ, Mosquera JM, et al. Integrative clinical
genomics of advanced prostate cancer. Cell. 2015;161(5):1215-28.

Kopper L, Timar J. Genomics of prostate cancer: Is there anything to “translate”? Pathol Oncol
Res. 2005;11(4):197-203.

Salehiniya H, Sadeghi-Gandomani HR, Yousefi MS, Rahimi S, Yousefi SM, Karimi-Rozveh A, et al.
The incidence, risk factors, and knowledge about the prostate cancer through worldwide and
Iran. Wcrj [Internet]. 2017;4(4):e972. Available from: https://www.wcrj.net/wp-
content/uploads/sites/5/2017/12/e972-Prostate-cancer-in-the-world.pdf

Bray F, Lortet-Tieulent J, Ferlay J, Forman D, Auvinen A. Prostate cancer incidence and mortality
trends in 37 European countries: An overview. Eur J Cancer [Internet]. 2010;46(17):3040-52.
Available from: http://dx.doi.org/10.1016/j.ejca.2010.09.013

Bray F, Ferlay J, Soerjomataram |, Siegel RL, Torre LA, Jemal A. Global cancer statistics 2018:
GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA
Cancer J Clin. 2018;68(6):394—424.

Hosseini SY, Danesh AK, Parvin M, Basiri A, Javadzadeh T, Safarinejad MR, et al. Incidental
prostatic adenocarcinoma in patients with PSA less than 4 ng/mL undergoing radical
cystoprostatectomy for bladder cancer in Iranian men. Int Braz J Urol. 2007;33(2):167-78.

Ghayour-Mobarhan M, Ferns GA, Moghbeli M. Genetic and molecular determinants of prostate
cancer among lranian patients: An update. Crit Rev Clin Lab Sci [Internet]. 2020;57(1):37-53.
Available from: https://doi.org/10.1080/10408363.2019.1657061

Desiniotis A, Kyprianou N. Advances in the design and synthesis of prazosin derivatives over the
last ten years. Expert Opin Ther Targets. 2011;15(12):1405-18.

Auffenberg GB, Helfand BT, McVary KT. Established medical therapy for benign prostatic
hyperplasia. Urol Clin North Am. 2009 Nov;36(4):443-59, v—vi.

Lee SH, Lee JY. Current role of treatment in men with lower urinary tract symptoms combined
with overactive bladder. Prostate Int [Internet]. 2014;2(2):43-9. Available from:
http://dx.doi.org/10.12954/P1.14045

Mononen N, lkonen T, Autio V, R6kman A, Matikainen MP, Tammela TLJ, et al. Androgen
receptor CAG polymorphism and prostate cancer risk. Hum Genet. 2002;111(2):166-71.

Carvalho-Dias E, Miranda A, Martinho O, Mota P, Costa A, Nogueira-Silva C, et al. Serotonin
regulates prostate growth through androgen receptor modulation. Sci Rep. 2017;7(1):1-11.

Madersbacher S, Sampson N, Culig Z. Pathophysiology of Benign Prostatic Hyperplasia and
Benign Prostatic Enlargement: A Mini-Review. Gerontology. 2019;65(5):458-64.

Lobb E, Lane L, Lacey J, Chochinov M, Kelly B, Agar M, et al. Abstracts of the IPOS 15th World
Congress of the Netherlands Oral and Symposium Abstracts. 2013;22(November):1-123.

Sweatt,S.K, Gower, B.A, Chieh, A.Y, Liu, Y, Li L. ¥LEL/CoULEZEL HHS Public Access. Physiol Behav.

105



35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

2016;176(1):139-48.

Roehrborn CG, Barkin J, Siami P, Tubaro A, Wilson TH, Morrill BB, et al. Clinical outcomes after
combined therapy with dutasteride plus tamsulosin or either monotherapy in men with benign
prostatic hyperplasia (BPH) by baseline characteristics: 4-Year results from the randomized,
double-blind Combination of Avodart and Tamsulo. BJU Int. 2011;107(6):946-54.

Wynder EL, Stellman SD, Lumey LH, Winters B, Cohen LA. Re: Prostate cancer in relation to diet,
physical activity, and body size in blacks, whites, and Asians in the United States and Canada. J
Natl Cancer Inst. 1995;87(17):1329-30.

Platz EA, Joshu CE, Mondul AM, Peskoe SB, Willett WC, Giovannucci E. Incidence and progression
of lower urinary tract symptoms in a large prospective cohort of United States men. J Urol.
2012;188(2):496-501.

De Nunzio C, Aronson W, Freedland SJ, Giovannucci E, Parsons JK. The correlation between
metabolic syndrome and prostatic diseases. Eur Urol. 2012;61(3):560-70.

Gacci M, Corona G, Vignozzi L, Salvi M, Serni S, De Nunzio C, et al. Metabolic syndrome and
benign prostatic enlargement: A systematic review and meta-analysis. BJU Int. 2015;115(1):24—
31.

Rohrmann S, Smit E, Giovannucci E, Platz EA. Association between markers of the metabolic
syndrome and lower urinary tract symptoms in the Third National Health and Nutrition
Examination Survey (NHANES IIl). Int J Obes. 2005;29(3):310-6.

Zhao SC, Xia M, Tang JC, Yan Y. Associations between metabolic syndrome and clinical benign
prostatic hyperplasia in a northern urban Han Chinese population: A prospective cohort study. Sci
Rep. 2016;6(June):1-12.

Patel ND, Parsons JK. Epidemiology and etiology of benign prostatic hyperplasia and bladder
outlet obstruction. Indian J Urol. 2014;30(2):170-6.

Giovannucci E, Rimm EB, Liu Y, Stampfer MJ, Willett WC. A prospective study of tomato products,
lycopene, and prostate cancer risk. J Natl Cancer Inst. 2002;94(5):391-8.

Bravi F, Bosetti C, Dal Maso L, Talamini R, Montella M, Negri E, et al. Food groups and risk of
benign prostatic hyperplasia. Urology. 2006;67(1):73-9.

Denis L, Morton MS, Griffiths K. Diet and its preventive role in prostatic disease. Eur Urol.
1999;35(5-6):377-87.

Qi J, Tian L, ChenZ, Wang L, Tao S, Gu X, et al. Genetic variants in 2931 and 5p15 are associated
with aggressive benign prostatic hyperplasia in a Chinese population. Prostate.
2013;73(11):1182-90.

JiaoY, Wang L, Gu X, Tao S, Tian L, Na R, et al. LILRA3 is associated with benign prostatic
hyperplasia risk in a Chinese population. Int J Mol Sci. 2013;14(5):8832-40.

Lovegrove C, Ahmed K, Challacombe B, Khan MS, Popert R, Dasgupta P. Systematic review of
prostate cancer risk and association with consumption of fish and fish-oils: Analysis of 495,321
participants. Int J Clin Pract. 2015;69(1):87-105.

106



49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Lee CT, Oesterling JE. Diagnostic Markers of Prostate Cancer : Utility of Prostate-Specific Antigen
in Diagnosis and Staging. 1995;35:23—-35.

Asafudullah SM, Salam MA, Badruddoza SM. Evaluation of diagnostic accuracy of different
biomarkers for prostate cancer. Pakistan J Med Sci. 2011;27(1):48-51.

Kapoor A. Management in the Primary Care Setting. 2012;19(October):10-7.

Djavan R, Dianat SS, Kazzazi. Effect of combination treatment on patient-related outcome
measures in benign prostatic hyperplasia: clinical utility of dutasteride and tamsulosin. Patient
Relat Outcome Meas. 2011;71.

Roehrborn CG, Boyle P, Gould AL, Waldstreicher J. Serum prostate-specific antigen as a predictor
of prostate volume in men with benign prostatic hyperplasia. Urology. 1999;53(3):581-9.

Aslam N, Nadeem K, Noreen R JAC. Prostate Cancer Prostate Cancer. Abeloff’s Clin Oncol 5/e
[Internet]. 2015;8(2):938—44. Available from: http://dx.doi.org/10.1016/B978-1-4557-2865-
7.00084-9

Sicht B. Harnleiter ( Ureter ) in situ. 2012;(Isbn 9783131395337):292—-301.

Kim S Bin, Cho IC, Min SK. Prostate volume measurement by transrectal ultrasonography:
Comparison of height obtained by use of transaxial and midsagittal scanning. Korean J Urol.
2014;55(7):470-4.

Bullock TL, Andriole GL. Emerging drug therapies for benign prostatic hyperplasia. Expert Opin
Emerg Drugs. 2006;11(1):111-23.

Dixon CM, Kusek JW, Ph D, Lepor H, Mcvary KT, Nyberg LM, et al. new england journal.
2003;2387-98.

Shum CF, Lau W, Teo CPC. Medical therapy for clinical benign prostatic hyperplasia: al
Antagonists, 5a reductase inhibitors and their combination. Asian J Urol [Internet].
2017;4(3):185-90. Available from: http://dx.doi.org/10.1016/j.ajur.2017.06.002

HommaY, Gotoh M, Yokoyama O, Masumori N, Kawauchi A, Yamanishi T, et al. Outline of JUA
clinical guidelines for benign prostatic hyperplasia. Int J Urol. 2011;18(11):741-56.

The Bone and Cancer Foundation. Questions & Answers About Prostate Cancer, Bone
Metastases , and Osteoporosis. 2010;1-8.

Narita D, Raica M, Suciu C, Cimpean A, Anghel A. Immunohistochemical expression of androgen
receptor and prostate-specific antigen in breast cancer. Folia Histochem Cytobiol.
2006;44(3):165-72.

D Carr, L Goudas, D Lawrence, W Pirl, J Lau, D DeVine, B Kupelnick and KM. Management of
cancer symptoms: pain, depression, and fatigue [Internet]. 2002. 2—32 p. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK69188/

Fumagalli S, Totty NF, Hsuan JJ, Courtneidge SA. A target for Src in mitosis. Nature.
1994;368(6474):871-4.

Taylor SJ, Shalloway D. An RNA-binding protein associated with Src through its SH2 and SH3

107



66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

domains in mitosis. Nature. 1994;368(6474):867-71.

Lukong KE, Richard S. Sam68, the KH domain-containing superSTAR. Vol. 1653, Biochimica et
Biophysica Acta - Reviews on Cancer. Elsevier; 2003. p. 73-86.

Sette C. Post-translational regulation of star proteins and effects on their biological functions.
Vol. 693, Advances in Experimental Medicine and Biology. 2010. p. 54—66.

Phane Richard S, Blumer KJ, Hausladen D, Olszowy MW, Connelly PA, Shaw AS. Association of
p62, a Multifunctional SH2-and SH3-Domain-Binding Protein, with src Family Tyrosine Kinases,
Grb2, and Phospholipase C-1. Vol. 15, MOLECULAR AND CELLULAR BIOLOGY. 1995.

Chen T, Damaj BB, Herrera T Constance, Lasko P, Richard SP. Self-Association of the Single-KH-
Domain Family Members Sam68, GRP33, GLD-1, and Qk1: Role of the KH Domain. Vol. 17,
MOLECULAR AND CELLULAR BIOLOGY. 1997.

Scherl A, Coute Y, De C, Calle A, Sanchez J, Greco A, et al. Functional Proteomic Analysis of
Human Nucleolus o. Mol Biol Cell. 2002;13(November):4100-9.

Bedford MT, Frankel A, Yaffe MB, Clarke S, Leder P, Richard S. Arginine methylation inhibits the
binding of proline-rich ligands to Src homology 3, but not WW, domains. J Biol Chem. 2000 May
26;275(21):16030-6.

Babic I, Jakymiw A, Fujita DJ. The RNA binding protein Sam68 is acetylated in tumor cell lines, and
its acetylation correlates with enhanced RNA binding activity. Oncogene. 2004;23(21):3781-9.

Paronetto MP, Farini D, Sammarco |, Maturo G, Vespasiani G, Geremia R, et al. Expression of a
Truncated Form of the c-Kit Tyrosine Kinase Receptor and Activation of Src Kinase in Human
Prostatic Cancer. Am J Pathol [Internet]. 2004;164(4):1243-51. Available from:
http://dx.doi.org/10.1016/5S0002-9440(10)63212-9

Busa R, Paronetto MP, Farini D, Pierantozzi E, Botti F, Angelini DF, et al. The RNA-binding protein
Sam68 contributes to proliferation and survival of human prostate cancer cells. Oncogene
[Internet]. 2007 Jun 28 [cited 2021 Apr 17];26(30):4372-82. Available from:
www.nature.com/onc

Huot ME, Vogel G, Richard S. Identification of a Sam68 ribonucleoprotein complex regulated by
epidermal growth factor. J Biol Chem. 2009;284(46):31903-13.

Huot M-E, Brown CM, Lamarche-Vane N, Richard S. An Adaptor Role for Cytoplasmic Sam68 in
Modulating Src Activity during Cell Polarization. Mol Cell Biol. 2009;29(7):1933-43.

Hong W, Resnick RJ, Rakowski C, Shalloway D, Taylor SJ, Blobel GA. Physical and functional
interaction between the transcriptional cofactor CBP and the KH domain protein Sam68. Mol
Cancer Res. 2002;1(1):48-55.

Review |. Immune activation and inflammation in HIV-1 infection : 2008;(January):231-41.

Bielli P, Busa R, Di Stasi SM, Munoz MJ, Botti F, Kornblihtt AR, et al. The transcription factor FBI-1
inhibits SAM68-mediated BCL-X alternative splicing and apoptosis. EMBO Rep. 2014;15(4):419-
27.

Cappellari M, Bielli P, Paronetto MP, Ciccosanti F, Fimia GM, Saarikettu J, et al. The

108



81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

transcriptional co-Activator SND1 is a novel regulator of alternative splicing in prostate cancer
cells. Oncogene [Internet]. 2014;33(29):3794—802. Available from:
http://dx.doi.org/10.1038/0onc.2013.360

Zoller M. CD44: Can a cancer-initiating cell profit from an abundantly expressed molecule? Nat
Rev Cancer [Internet]. 2011;11(4):254—67. Available from: http://dx.doi.org/10.1038/nrc3023

Richard S, Vogel G, Huot M-E, Guo T, Muller WJ, Lukong KE. Sam68 haploinsufficiency delays
onset of mammary tumorigenesis and metastasis. Oncogene. 2008 Jan;27(4):548-56.

Bianchi E, Barbagallo F, Valeri C, Geremia R, Salustri A, De Felici M, et al. Ablation of the Sam68
gene impairs female fertility and gonadotropin-dependent follicle development. Hum Mol
Genet. 2010 Dec;19(24):4886—94.

Tsay D, Peng N. Experiences and Literature Reviews to Inquire about the Dimensions of Prostate
Specific Antigen and Its Applications. 2006;(886):37—44.

Brett T. clinical Prostate specific antigen. 2014;(July 2011).

Atish C, Prasad SD, Mukesh R, Surendran K. A study on prostate specific antigen ( PSA ) with the
ratio of free to total PSA. African J Biochem Res. 2010;4(1):13-6.

Wang J, Liu G, Wu H, Lin Y. Quantum-dot-based electrochemical immunoassay for high-
throughput screening of the prostate-specific antigen. Small. 2008;4(1):82—6.

Manuscript A. Targeted Treatment and Selective Imaging of Prostate Cancer. 2012;391(4):333—-
43,

Gunes S, Hekim GNT, Arslan MA, Asci R. Effects of aging on the male reproductive system. J Assist
Reprod Genet. 2016 Apr;33(4):441-54.

Bellah SMF. Cyp3a4 and Cyp3a5 Genetic Polymorphisms and Risk of Prostate Cancer. 2014;2009—-
10.

Morgentaler A, Rhoden EL. Prevalence of prostate cancer among hypogonadal men with
prostate-specific antigen levels of 4.0 ng/mL or less. Urology. 2006;68(6):1263—7.

Bellacosa A, Franke TF, Gonzalez-Portal ME, Datta K, Taguchi T, Gardner J, et al. Structure,
expression and chromosomal mapping of c-akt: relationship to v-akt and its implications.
Oncogene. 1993 Mar;8(3):745-54.

Revathidevi S, Munirajan AK. Akt in cancer: Mediator and more. Semin Cancer Biol. 2019;(April).

Datta K, Franke TF, Chan TO, Makris A, Yang S, Kaplan DR, et al. AH/PH domain-mediated
interaction between Akt molecules and its potential role in Akt regulation. Mol Cell Biol.
1995;15(4):2304-10.

Alessi DR, James SR, Downes CP, Holmes AB, Gaffney PRJ, Reese CB, et al. Characterization of a 3-
phosphoinositide-dependent protein kinase which phosphorylates and activates protein kinase
Ba. Curr Biol. 1997;7(4):261-9.

Cerami E, Gao J, Dogrusoz U, Gross BE, Sumer SO, Aksoy BA, et al. The cBio Cancer Genomics
Portal: An open platform for exploring multidimensional cancer genomics data. Cancer Discov.

109



97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

2012;2(5):401-4.

Song M, Bode AM, Dong Z, Lee MH. AKt as a therapeutic target for cancer. Cancer Res.
2019;79(6):1019-31.

Wang B, Li X, Liu L, Wang M. B-Catenin: Oncogenic role and therapeutic target in cervical cancer.
Biol Res [Internet]. 2020;53(1):1-11. Available from: https://doi.org/10.1186/s40659-020-00301-
7

Shang S, Hua F, Hu ZW. The regulation of B-catenin activity and function in cancer: Therapeutic
opportunities. Oncotarget. 2017;8(20):33972-89.

Dai H, Deng HB, Wang YH, Guo JJ. Resveratrol inhibits the growth of gastric cancer via the wnt/p-
catenin pathway. Oncol Lett. 2018;16(2):1579-83.

Arnés M, Casas Tintd S. Aberrant Wnt signaling: a special focus in CNS diseases. ] Neurogenet
[Internet]. 2017;31(4):216-22. Available from: https://doi.org/10.1080/01677063.2017.1338696

Beildeck ME, Gelmann EP, Byers SW. Cross-regulation of signaling pathways: an example of
nuclear hormone receptors and the canonical Wnt pathway. Exp Cell Res. 2010
Jul;316(11):1763-72.

Yu X, Wang Y, Jiang M, Bierie B, Roy-burman P, Michael M, et al. Continuous Prostate Growth
After Castration. 2015;69(3):249-62.

Schneider JA, Logan SK. Revisiting the role of Wnt signaling in prostate cancer. Mol Cell
Endocrinol. 2015;344(6188):1173-8.

Chesire DR, Isaacs WB. B-Catenin signaling in prostate cancer: An early perspective. Endocr Relat
Cancer. 2003;10(4):537-60.

Chandler JM, Lagasse E. Cancerous stem cells: Deviant stem cells with cancer-causing
misbehavior. Stem Cell Res Ther. 2010;1(2):1-9.

Lawson DA, Witte ON. Stem cells in prostate cancer initiation and progression. J Clin Invest. 2007
Aug;117(8):2044-50.

Bisson |, Prowse DM. WNT signaling regulates self-renewal and differentiation of prostate cancer
cells with stem cell characteristics. Cell Res. 2009 Jun;19(6):683-97.

Moser B, Loetscher P. Lymphocyte traffic control by chemokines. Nat Immunol. 2001;2(2):123-8.

Matsuo Y, Ochi N, Sawai H, Yasuda A, Takahashi H, Funahashi H, et al. CXCL8/IL-8 and
CXCL12/SDF-la co-operatively promote invasiveness and angiogenesis in pancreatic cancer. Int J
Cancer. 2009;124(4):853-61.

Ha H, Debnath B, Neamati N. Role of the CXCL8-CXCR1/2 axis in cancer and inflammatory
diseases. Theranostics. 2017;7(6):1543—88.

Alfaro C, Teijeira A, Ofate C, Perez G, Sanmamed MF, Andueza MP, et al. Tumor-Produced
Interleukin-8 Attracts human myeloid-derived suppressor cells and elicits extrusion of Neutrophil
Extracellular Traps (NETs). Clin Cancer Res. 2016;22(15):3924-36.

Chi N, Tan Z, Ma K, Bao L, Yun Z. Increased circulating myeloid-derived suppressor cells correlate

110



114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

with cancer stages, interleukin-8 and -6 in prostate cancer. Int J Clin Exp Med. 2014;7(10):3181-
92.

Sanmamed MF, Carranza-Rua O, Alfaro C, Oiate C, Martin-Algarra S, Perez G, et al. Serum
interleukin-8 reflects tumor burden and treatment response across malignancies of multiple
tissue origins. Clin cancer Res an Off ] Am Assoc Cancer Res. 2014 Nov;20(22):5697-707.

Sanmamed MF, Perez-Gracia JL, Schalper KA, Fusco JP, Gonzalez A, Rodriguez-Ruiz ME, et al.
Changes in serum interleukin-8 (IL-8) levels reflect and predict response to anti-PD-1 treatment
in melanoma and non-small-cell lung cancer patients. Ann Oncol Off J Eur Soc Med Oncol. 2017
Aug;28(8):1988-95.

Sharma J, Gray KP, Harshman LC, Evan C, Nakabayashi M, Fichorova R, et al. Elevated IL-8, TNF-q,
and MCP-1 in men with metastatic prostate cancer starting androgen-deprivation therapy (ADT)
are associated with shorter time to castration-resistance and overall survival. Prostate. 2014
Jun;74(8):820-8.

Pin E, Stratton S, Belluco C, Liotta L, Nagle R, Hodge KA, et al. A pilot study exploring the
molecular architecture of the tumor microenvironment in human prostate cancer using laser
capture microdissection and reverse phase protein microarray. Mol Oncol. 2016
Dec;10(10):1585-94.

Maynard JP, Ertunc O, Kulac |, Baena-Del Valle JA, DeMarzo AM, Sfanos KS. IL8 expression is
associated with prostate cancer aggressiveness and androgen receptor loss in primary and
metastatic prostate cancer. Mol Cancer Res. 2020;18(1):153—65.

Holmes DIR, Zachary |. The vascular endothelial growth factor (VEGF) family: angiogenic factors in
health and disease. Genome Biol. 2005;6(2):209.

Kipryushina YO, Yakovlev KV, Odintsova NA. Vascular endothelial growth factors: A comparison
between invertebrates and vertebrates. Cytokine Growth Factor Rev. 2015 Dec;26(6):687-95.

Risau W. Mechanisms of angiogenesis. Nature [Internet]. 1997;386(6626):671—4. Available from:
https://doi.org/10.1038/386671a0

Aguilar-Cazares D, Chavez-Dominguez R, Carlos-Reyes A, Lopez-Camarillo C, Hernadez de la Cruz
ON, Lopez-Gonzalez JS. Contribution of Angiogenesis to Inflammation and Cancer. Front Oncol.
2019;9(December):1-10.

Bates DO, Beazley-Long N, Benest A V., Ye X, Ved N, Hulse RP, et al. Physiological role of vascular
endothelial growth factors as homeostatic regulators. Compr Physiol. 2018;8(3):955-79.

Guyot M, Pagés G. VEGF Splicing and the Role of VEGF Splice Variants: From Physiological-
Pathological Conditions to Specific Pre-mRNA Splicing. Methods Mol Biol. 2015;1332:3-23.

Miron L, Gafton B, Marinca M, Oncologie D De. Angiogeneza tumoral a - implica t ii in terapia
cancerelor. 2010;6(2):104-11.

Ucuzian AA, Gassman AA, East AT, Greisler HP. Molecular mediators of angiogenesis. J Burn Care
Res. 2010;31(1):158-75.

Ley CD, Olsen MWB, Lund EL, Kristjansen PEG. Angiogenic synergy of bFGF and VEGF is
antagonized by Angiopoietin-2 in a modified in vivo Matrigel assay. Microvasc Res. 2004

111



128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

Nov;68(3):161-8.

Krejsgaard T, Vetter-Kauczok CS, Woetmann A, Lovato P, Labuda T, Eriksen KW, et al. Jak3- and
JNK-dependent vascular endothelial growth factor expression in cutaneous T-cell lymphoma.
Leukemia. 2006;20(10):1759-66.

Wegiel B, Bjartell A, Ekberg J, Gadaleanu V, Brunhoff C, Persson JL. A role for cyclin Al in
mediating the autocrine expression of vascular endothelial growth factor in prostate cancer.
Oncogene. 2005;24(42):6385-93.

Green MML, Hiley CT, Shanks JH, Bottomley IC, West CML, Cowan RA, et al. Expression of
vascular endothelial growth factor (VEGF) in locally invasive prostate cancer is prognostic for
radiotherapy outcome. Int J Radiat Oncol Biol Phys. 2007;67(1):84-90.

Hrouda D, Nicol D, Gardiner R. The role of angiogenesis in prostate development and the
pathogenesis of prostate cancer. Urol Res [Internet]. 2003;30(6):347-55. Available from:
https://doi.org/10.1007/s00240-002-0287-9

Pei Z, Lin D, Song X, Li H, Yao H. TLR4 signaling promotes the expression of VEGF and TGFB1 in
human prostate epithelial PC3 cells induced by lipopolysaccharide. Cell Imnmunol [Internet].
2008;254(1):20-7. Available from:
https://www.sciencedirect.com/science/article/pii/S0008874908001135

Cudmore MJ, Hewett PW, Ahmad S, Wang KQ, Cai M, Al-Ani B, et al. The role of
heterodimerization between VEGFR-1 and VEGFR-2 in the regulation of endothelial cell
homeostasis. Nat Commun. 2012;3.

Hsu M-C, Pan M-R, Hung W-C. Two Birds, One Stone: Double Hits on Tumor Growth and
Lymphangiogenesis by Targeting Vascular Endothelial Growth Factor Receptor 3. Vol. 8, Cells .
2019.

Shibuya M. Vascular Endothelial Growth Factor (VEGF) and Its Receptor (VEGFR) Signaling in
Angiogenesis: A Crucial Target for Anti- and Pro-Angiogenic Therapies. Genes Cancer [Internet].
2011 Oct 3;2(12):1097-105. Available from:
https://journals.sagepub.com/doi/abs/10.1177/1947601911423031

Karadag A, Hayta E, Celik VK, Bakir S. Serum vascular endothelial growth factor and vascular
endothelial growth factor receptor-1 levels in patients with fibromyalgia syndrome. Arch
Rheumatol. 2019;34(4):414-8.

Zanetta L, Marcus SG, Vasile J, Dobryansky M, Cohen H, Eng K, et al. Expression of Von
Willebrand factor, an endothelial cell marker, is up-regulated by angiogenesis factors: a potential
method for objective assessment of tumor angiogenesis. Int J cancer. 2000 Jan;85(2):281-8.

Neufeld G, Cohen T, Gengrinovitch S, Poltorak Z. Vascular endothelial growth factor (VEGF) and
its receptors. FASEB J Off Publ Fed Am Soc Exp Biol. 1999 Jan;13(1):9-22.

Takahashi H, Shibuya M. The vascular endothelial growth factor (VEGF)/VEGF receptor system
and its role under physiological and pathological conditions. Clin Sci (Lond). 2005
Sep;109(3):227-41.

Koch S, Claesson-Welsh L. Signal transduction by vascular endothelial growth factor receptors.
Cold Spring Harb Perspect Med. 2012 Jul;2(7):a006502.

112



141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

Modi SJ, Kulkarni VM. Vascular Endothelial Growth Factor Receptor (VEGFR-2)/KDR Inhibitors:
Medicinal Chemistry Perspective. Med Drug Discov [Internet]. 2019;2(October):100009. Available
from: https://doi.org/10.1016/j.medidd.2019.100009

Promega. How do | determine the concentration , yield and purity of a DNA sample ? Promega
Protocols and Applications Guide. 2018. p. 1-3.

Benoit YD, Mitchell RR, Risuefio RM, Orlando L, Tanasijevic B, Boyd AL, et al. Sam68 Allows
Selective Targeting of Human Cancer Stem Cells. Cell Chem Biol. 2017;24(7):833-844.e9.

National Center for Biotechnology Information. Libr Congr Washington, DC 20540 USA.

Bielli P, Busa R, Paronetto MP, Sette C. The RNA-binding protein Sam68 is a multifunctional
player in human cancer [Internet]. Vol. 18, Endocrine-Related Cancer. Endocr Relat Cancer; 2011
[cited 2021 Apr 17]. Available from: https://pubmed.ncbi.nlm.nih.gov/21565971/

Rajan P, Gaughan L, Dalgliesh C, El-Sherif A, Robson CN, Leung HY, et al. The RNA-binding and
adaptor protein Sam68 modulates signal-dependent splicing and transcriptional activity of the
androgen receptor. J Pathol. 2008 May;215(1):67-77.

La Rosa P, Bielli P, Compagnucci C, Cesari E, Volpe E, Vecchioli SF, et al. Sam68 promotes self-
renewal and glycolytic metabolism in mouse neural progenitor cells by modulating Aldh1a3 pre-
mMRNA 3’-end processing. Elife. 2016;5(NOVEMBER2016).

Barlat I, Maurier F, Duchesne M, Guitard E, Tocque B, Schweighoffer F. A role for Sam68 in cell
cycle progression antagonized by a spliced variant within the KH domain. J Biol Chem [Internet].
1997;272(6):3129-32. Available from: http://dx.doi.org/10.1074/jbc.272.6.3129

Ruggero D, Sonenberg N. The Akt of translational control. Oncogene. 2005;24(50):7426—34.

Venables JP. Unbalanced alternative splicing and its significance in cancer. Bioessays. 2006
Apr;28(4):378-86.

Li H-R, Wang-Rodriguez J, Nair TM, Yeakley JM, Kwon Y-S, Bibikova M, et al. Two-dimensional
transcriptome profiling: identification of messenger RNA isoform signatures in prostate cancer
from archived paraffin-embedded cancer specimens. Cancer Res. 2006 Apr;66(8):4079—-88.

Malati T, Rajani Kumari G, Murthy PVLN, Ram Reddy C, Surya Prakash B. Prostate Specific Antigen
in patients of benign prostate hypertrophy and carcinoma prostate. Indian J Clin Biochem.
2006;21(1):34-40.

Adhyam M, Gupta AK. A Review on the Clinical Utility of PSA in Cancer Prostate. Indian J Surg
Oncol. 2012;3(2):120-9.

Bellacosa A, Kumar CC, Di Cristofano A, Testa JR. Activation of AKT kinases in cancer: implications
for therapeutic targeting. Adv Cancer Res. 2005;94:29-86.

Liu H-W, Bi W-T, Huang H-T, Li R-X, Xi Q, Feng L, et al. Satb1 promotes Schwann cell viability and
migration via activation of PI3K/AKT pathway. Eur Rev Med Pharmacol Sci. 2018
Jul;22(13):4268-77.

Ward SG, Westwick J, Harris S. Sat-Nav for T cells: Role of PI3K isoforms and lipid phosphatases in
migration of T lymphocytes. Immunol Lett. 2011 Jul;138(1):15-8.

113



157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

Broustas CG, Zhu A, Lieberman HB. Rad9 protein contributes to prostate tumor progression by
promoting cell migration and anoikis resistance. J Biol Chem. 2012 Nov;287(49):41324-33.

Lin J, Adam RM, Santiestevan E, Freeman MR. The phosphatidylinositol 3’-kinase pathway is a
dominant growth factor- activated cell survival pathway in LNCaP human prostate carcinoma
cells. Cancer Res. 1999;59(12):2891-7.

Hietakangas V, Cohen SM. Re-evaluating AKT regulation: Role of TOR complex 2 in tissue growth.
Genes Dev. 2007;21(6):632-7.

Tamburini J, Elie C, Bardet V, Chapuis N, Park S, Broét P, et al. Constitutive phosphoinositide 3-
kinase/Akt activation represents a favorable prognostic factor in de novo acute myelogenous
leukemia patients. Blood. 2007;110(3):1025-8.

Isaacs JT. The biology of hormone regractory prostate cancer. Urol Clin North Am [Internet].
1999;26(2):263—-73. Available from:
http://linkinghub.elsevier.com/retrieve/pii/S0094014305700665

Agus DB, Cordon-Cardo C, Fox W, Drobnjak M, Koff A, Golde DW, et al. Prostate Cancer Cell Cycle
Regulators: Response to Androgen Withdrawal and Development of Androgen Independence.
JNCI J Natl Cancer Inst [Internet]. 1999 Nov 3;91(21):1869-76. Available from:
https://doi.org/10.1093/jnci/91.21.1869

Wu Y, Xu X, Miao X, Zhu X, Yin H, He Y, et al. Sam68 regulates cell proliferation and cell adhesion-
mediated drug resistance (CAM-DR) via the AKT pathway in non-Hodgkin’s lymphoma. Cell Prolif.
2015;48(6):682—90.

Song L, Wang L, Li Y, Xiong H, Wu J, Li J, et al. Sam68 up-regulation correlates with, and its down-
regulation inhibits, proliferation and tumourigenicity of breast cancer cells. J Pathol.
2010;222(3):227-37.

Wang G, Wang J, Sadar MD. Crosstalk between the androgen receptor and -catenin in castrate-
resistant prostate cancer. Cancer Res. 2008;68(23):9918-27.

Schweizer L, Rizzo CA, Spires TE, Platero JS, Wu Q, Lin TA, et al. The androgen receptor can signal
through Wnt/B-Catenin in prostate cancer cells as an adaptation mechanism to castration levels
of androgens. BMC Cell Biol. 2008;9:1-15.

Jung SJ, Oh S, Lee GT, Chung J, Min K, Yoon J, et al. Clinical Significance of Wnt/B-Catenin
Signalling and Androgen Receptor Expression in Prostate Cancer. World J Mens Health.
2013;31(1):36.

Wang L, Tian H, Yuan J, Wu H, Wu J, Zhu X. CONSORT: Sam68 is directly regulated by MiR-204 and
promotes the self-renewal potential of breast cancer cells by activating the wnt/beta-catenin
signaling pathway. Med (United States). 2015;94(49):1-11.

Stewart DJ, Chang DW, Ye Y, Spitz M, Lu C, Shu X, et al. Wnt signaling pathway pharmacogenetics
in non-small cell lung cancer. Pharmacogenomics J. 2014;14(6):509-22.

Veltri RW, Miller MC, Zhao G, Ng A, Marley GM, Wright GL, et al. Interleukin-8 Serum Levels in
Patients With Prostate Cancer. Urology. 1999;4295(98):139-47.

McCarron SL, Edwards S, Evans PR, Gibbs R, Dearnaley DP, Dowe A, et al. Influence of cytokine

114



172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

gene polymorphisms on the development of prostate cancer. Cancer Res. 2002 Jun;62(12):3369—
72.

Chen Y, Shi M, Yu GZ, Qin XR, Jin G, Chen P, et al. Interleukin-8, a promising predictor for
prognosis of pancreatic cancer. World J Gastroenterol. 2012;18(10):1123-9.

Xie K. Interleukin-8 and human cancer biology. Cytokine Growth Factor Rev. 2001;12(4):375-91.

Uehara H, Troncoso P, Johnston D, Bucana CD, Dinney C, Dong Z, et al. Expression of interleukin-8
gene in radical prostatectomy specimens is associated with advanced pathologic stage. Prostate.
2005;64(1):40-9.

Neveu B, Moreel X, Deschénes-Rompré MP, Bergeron A, LaRue H, Ayari C, et al. IL-8 secretion in
primary cultures of prostate cells is associated with prostate cancer aggressiveness. Res Reports
Urol. 2014;6:27-34.

Pin E, Stratton S, Belluco C, Liotta L, Nagle R, Hodge KA, et al. A pilot study exploring the
molecular architecture of the tumor microenvironment in human prostate cancer using laser
capture microdissection and reverse phase protein microarray. Mol Oncol [Internet].
2016;10(10):1585. Available from: http://dx.doi.org/10.1016/j.molonc.2016.09.007

Smith DK, Venugopal N, Terris MK, Lokeshwar BL. Abstract 123A: The critical role of interleukin-8
chemokine axis in the development of benign prostatic hyperplasia (BPH). Cancer Res [Internet].
2019 Jul 1;79(13 Supplement):123A LP-123A. Available from:
http://cancerres.aacrjournals.org/content/79/13_Supplement/123A.abstract

Kanda N, Watanabe S. 17beta-estradiol, progesterone, and dihydrotestosterone suppress the
growth of human melanoma by inhibiting interleukin-8 production. J Invest Dermatol. 2001
Aug;117(2):274-83.

Patel BJ, Pantuck AJ, Zisman A, Tsui KH, Paik SH, Caliliw R, et al. CL1-GFP: an androgen
independent metastatic tumor model for prostate cancer. J Urol. 2000 Oct;164(4):1420-5.

Lehrer S, Diamond EJ, Mamkine B, Stone NN, Stock RG. Serum interleukin-8 is elevated in men
with prostate cancer and bone metastases. Technol Cancer Res Treat. 2004;3(5):411.

Aalinkeel R, Nair MPN, Sufrin G, Mahajan SD, Chadha KC, Chawda RP, et al. Gene expression of
angiogenic factors correlates with metastatic potential of prostate cancer cells. Cancer Res.
2004;64(15):5311-21.

Araki S, Omori Y, Lyn D, Singh RK, Meinbach DM, Sandman Y, et al. Interleukin-8 is a molecular
determinant of androgen independence and progression in prostate cancer. Cancer Res.
2007;67(14):6854-62.

Liu Z-Q, Fang J-M, Xiao Y-Y, Zhao Y, Cui R, Hu F, et al. Prognostic role of vascular endothelial
growth factor in prostate cancer: a systematic review and meta-analysis. Int J Clin Exp Med.
2015;8(2):2289-98.

Gyftopoulos K, Vourda K, Sakellaropoulos G, Perimenis P, Athanasopoulos A, Papadaki E. The
angiogenic switch for vascular endothelial growth factor-A and cyclooxygenase-2 in prostate
carcinoma: correlation with microvessel density, androgen receptor content and Gleason grade.
Urol Int. 2011;87(4):464-9.

115



185.

186.

187.

188.

189.

190.

191.

192.

Silva SA, Gobbo MG, Pinto-Fochi ME, Rafacho A, Taboga SR, Almeida EA, et al. Prostate
hyperplasia caused by long-term obesity is characterized by high deposition of extracellular
matrix and increased content of MMP-9 and VEGF. Int J Exp Pathol. 2015 Feb;96(1):21-30.

Botelho F, Pina F, Lunet N. VEGF and prostatic cancer: a systematic review. Eur J cancer Prev Off
J Eur Cancer Prev Organ. 2010 Sep;19(5):385-92.

Lian L, Li X-L, Xu M-D, Li X-M, Wu M-Y, Zhang Y, et al. VEGFR2 promotes tumorigenesis and
metastasis in a pro-angiogenic-independent way in gastric cancer. BMC Cancer [Internet].
2019;19(1):183. Available from: https://doi.org/10.1186/s12885-019-5322-0

Aweimer A, Stachon T, Tannapfel A, Kéller M, Truss MC, Stachon A. Regulation of soluble VEGFR-
2 secreted by microvascular endothelial cells derived from human BPH. Prostate Cancer Prostatic
Dis. 2012;15(2):157-64.

Lu RM, Chiu CY, Liu lJ, Chang YL, Liu YJ, Wu HC. Novel human Ab against vascular endothelial
growth factor receptor 2 shows therapeutic potential for leukemia and prostate cancer. Cancer
Sci. 2019;110(12):3773-87.

Silva SR, Bowen KA, Rychahou PG, Jackson LN, Weiss HL, Lee EY, et al. VEGFR-2 expression in
carcinoid cancer cells and its role in tumor growth and metastasis. Int J cancer. 2011
Mar;128(5):1045-56.

Chatterjee S, Heukamp LC, Siobal M, Schéttle J, Wieczorek C, Peifer M, et al. Tumor VEGF:VEGFR2
autocrine feed-forward loop triggers angiogenesis in lung cancer. J Clin Invest. 2013
Apr;123(4):1732-40.

Tsurusaki T, Kanda S, Sakai H, Kanetake H, Saito Y, Alitalo K, et al. Vascular endothelial growth
factor-C expression in human prostatic carcinoma and its relationship to lymph node metastasis.
Br J Cancer. 1999;80(1-2):309-13.

116



-

DAl

il o i ) s 98 g penlly o je uilatia jue Gl plaal g4 (PCa ) i yall sy

Alall (8 Lo b it yull gl i ST (e s g pall Uy ity Jla N C Gl puadls Ayl

Al ¢ (38 Loy padd) G (8 Jla )l Ganay Cas ¢ il (a0 i 43 )lEe ¢ 31l (8 Iaaas

il yrciall ) ghadl) axeia oK1 5 sa il g pall (s s Ay perd) 2311 038 (e JAY) e Ll Canmy La |50

¢ gomall LOAN Cige o LAY Cise 3 palidll g danaie e gsla JISE ) o a8 ) Al

O S LSl s ) shay g Bl s Gl el Wl g pal) it LA SLESY) g ¢ 5 all
Al a3 i dada AlS5 5

LA 5 elodal) cdlianll JSE ) el e il sa (BPH) deal) Ulin g i) st

O Sl g dneadl Ui g pall adoial (i) (b ¢ @) pay Dl g all JUEB) ddhaie Jala 4 ledall

§ sl s je & "B (e i B yeal) Ve gl adimi G dpa b ) sal Wiy nll sl

lld 8 Lay ¢ lasY) Gl s ud) g1 53 e uaall 8 SAMBS alaii py el iall Cililaal
Bhall o o el g LAY SIS ) ey Cua Bl g ) Gl yus

Lo 120 A s sl ol sb bl i yall a3 8 SAMBS Crall il el s o3
25 &5 WS, (BPH  asesdl i gl adiaty cbias 60, PCa i gl (s s (pulias 60 )
13.61 £ .555 3= 4l € Cuae Nano Photometer 4dawl s (RNA) s 553l pasall 38 5

435 i die P <0.001 oS s ¢l 5 ) Gl s (8 Qe OIS a5 paall oall aadl el
. Real Time —PCR i alasiuly aveal) il 5 ) adicay pubiaall (alad¥) gl Juall il

?\m" L amj),d\ E\Jj__x Oﬂgw‘ u.;ajd\ ‘LAA‘;AZM}JJA\ «?\_Jzt_a.a.asjw S Javall J:aﬁze:us
Wi gl oy A Glle OIS 3058 (g9 50 o S 53 of Al Al all & yelal | ELISAdE
P>0.001. Jaw i iy sina dad dllin S ol (0 dpaal) i s ul) (oada ya

Lilie i gl (o jus (aiaye 3 Adle AV D CilS (iilS- Uiy (4 5 5 Alian ) milial)
. P <0.001 4aff O o dpaadl Gl 5 pall adialy (pibiaall GalalY) as
¢ i gl Gl e 8 Alle 4 gima AV 53 CilS 8-S ol ) ol Al Al all & il LS

Apaall il yall adamd aim pal Wi jlia ¢ P <0.001a8 Cilaws Cua
117



S5 Ol G sl L (P <0.001 ) &geall e oW1 Dlday gei Jalad dgilias) AV (s o
Spanl) Bl gyl adiaty Cpuleaal) (S Hlially 45 )lie faa Gl pe S Gl g ) (o s A salll Jale
Araad) Sl 5 ) adicali b Lgie Gl gyl Gl e 8 s ale (S e 4l s cuilS G

Ol s (s 3 3 Uil el S8 g il &y gl e 531 Ay g Jale Jiinse 35 55 (IS
. P <0.001 axeal) i s jall adiaty aboadl) oca jalls 4 lie i gl

D54 Gl el o)y Sl s pall s s (a8 e (2 SAMBE el Ml el ()
(Dl g ) s ) sk g g

118



alall Eadl s ) el 353
il Aaals
) 4,18

2021-2020

Oty g pal 4 g gasl) bl g) sk (a2 9 168 Al (il i ABS
el gl

da gl
(b Aduald o) giSal) da 3 o cilalhiia (e £ a8 il Asaly /bl A0S (ulaa ) dadia
A g ) 4 gaad) plaassl)  sle

4yl el B o) giSal) Balgd Jui cildlatia (e &30S

llal) $8 e dadla
$abaa juad WBIS i
) iy
asa Juald Lga ) giSAL) M)
il Analay/cadal) AS/A o peal) AT sliassl) £ b
g5 L) A sl )

Sy Aol [ il A0 / Ayl g b

2 1443 ¢ 2021

119



