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Abstract 

Background: Prostate cancer is the second most common cancer in men in Iran. It can be treated in the early 

stages of the disease; therefore, early diagnosis can be lifesaving. The aim of this study was to investigate the 

molecular expression of some oncogenes and predisposing behaviors contributing to the aggressiveness of 

prostate cancer. 

Methods: In this case-control study, prostate cancer specimens were collected from both patients and healthy 

volunteers. Several factors such as age, family history, smoking, and stage of the disease, were investigated 

based on the criteria of this study. Real-time PCR was used to measure the expression of four oncogenes. 

Statistical analysis of our data was carried out using SPSS software version 22. 

Results: The X2 test showed that there was a difference in the incidence of prostate cancer in different 

age groups (X2= 9.30; p= 0.026). Although data analysis by the X2 test showed that family history had 

a significant effect on prostate cancer (X2= 14.43; p= 0.001), smoking did not show a significant 

effect on the incidence of this disorder (X2= 4.67; p= 0.097). The T2N1M0 stage is the most common 

form of prostate cancer in patients with family history of prostate cancer and the habit of smoking. 

Also, the expression of KRAS1P, GLB1L2, SChLAP1 and PACSIN3 oncogenes reduced in prostate 

cancer samples compared to the control group. 

Conclusions: Overall, functional interpretation of gene expression in the prostate tissue can affect tumor 

progression. Yet, further practical studies are required to reveal the accurate underlying mechanisms. 
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Introduction 
The study of cancer-related genes, which can be 

used as markers to predict the stages of a variety 

of cancers, and especially the aggressiveness of 

prostate cancer, is of clinical interest to many 

researchers (1, 2). Research has confirmed that 

prostate cancer is the second most common 

cancer and the fifth leading cause of cancer 

death in men (3, 4). According to the reports of 

the United States, one in six men suffers from  

 

 

prostate cancer during his lifetime, and more than 

200,000 people are diagnosed with the disease 

each year. However, almost a small number 

(approximately 20%) of patients are engaged with 

a high-risk fatal form of prostate cancer (5). 

Prostate cancer depends on a variety of factors, 

including age, family history, and genetics; 

therefore, older men, those with a family history, 

as well as Africans, Americans, and Asians have a 
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higher chance of developing the cancer (6, 7). 

Although prostate cancer is usually treatable in 

early stages, it is life-threatening and poses a 

therapeutic challenge in its invasive form (7). It is 

noteworthy that even after the initial treatment of 

prostate cancer, the cancer will relapse during the 

first 5 years due to various reasons in 20 to 30% 

of patients, which is a challenging topic (1, 8). 

Cancer screening is a vital issue that refers to 

searching for cancer before the appearance of the 

symptoms. Although prostate-specific antigen 

(PSA) detection is used as a routine screening tool 

for prostate cancer, the gene expression profiling 

also allows us to identify candidate oncogenes (9, 

10). It is important to identify the molecular 

mechanisms underlying prostate cancer that can 

help us develop new methods of cancer detection 

and prevention. In the last two decades, 

significant efforts have been made to identify 

genes involved in cancer. Studies have shown that 

384 genes that make up about 2% of human 

genome can be involved in cancer development 

(10, 11). However, it should be noted that prostate 

cancer can be predicted by genetic and epigenetic 

events that occur within the prostate cells. Despite 

the fact that the potential causes of prostate cancer 

cannot be attributed to changes in specific 

inherited genes, somatic mutations and changes in 

gene expression patterns can lead to prostate 

cancer (12). Although studies on the expression of 

prostate cancer related genes are still in their 

infancy, the impact of the expression of some 

genes, such as KRAS1P, GLB1L2, SChLAP1 and 

PACSIN3, on prostate cancer, has attracted the 

attention of researchers (1, 13). Studies have 

shown that altered expression of proto-oncogenic 

KRAS1P leads to the increased KRAS mRNA 

levels and accelerates cell growth, and this 

mechanism is involved in many cancers, such as 

bladder, colorectal, breast, lung, thyroid, and 

prostate cancers (13, 14). Also, galactosidase 

beta1-like 2 gene (GLB1L2), can be used as one 

of the best predictors of the aggressive forms of 

prostate cancer (1). Subsequently, using different 

molecular methods, changes in the expression of 

SChLAP1 (SWI/SNF Complex Antagonist 

Associated with Prostate Cancer1) independently 

contributed to the recurrence of prostate cancer, 

i.e. SPA recurrence was observed in patients with 

prostate cancer (15). PACSIN3 (Protein Kinase C 

and Casein Kinase Substrate In Neurons3) is 

another gene correlated with prostate cancer which 

is a member of the PACSIN family that regulates 

intracellular vesicle trafficking through its ability of 

regulating skeletal rearrangements (1, 16). 

According to above sentences and the importance 

of the mentioned genes, the aim of this study was 

to compare the expression of KRAS1P, GLB1L2, 

SChLAP1 and PACSIN3 genes in prostate cancer 

tissues with natural control tissues and to 

investigate various factors, such as patient age, 

tumor stage, smoking and family history as 

predisposing factors for prostate cancer.  

 

Materials and Methods 
Ethical declarations 

In this case-control study, as samples were 

collected from patients with prostate cancer 

and healthy volunteers, written and informed 

consent was obtained from participants. The 

ethics committee of Iran University of Medical 

Sciences approved the research protocols and 

the accuracy of the subjects. 

 

Study design and patientsIn the present study, 

sample collection was performed over a 

period of 8 months (between February and 

December 2018). Forty patients were treated 

at Shahid Akbarabadi Hospital in Tehran, and 

prostate cancer was diagnosed in all patients 

using pathological biopsy examination. No 

age limit was considered in sample collecting, 

and all patients were investigated based on 

the criteria of this study, including family 

history, smoking habits, and stage of the 

disease using TNM staging system (Tumor, 

Nodule, and Metastasis). In addition, 41 

healthy confirmed volunteers were tested as a 

control group, without any prostate 

enlargement, history of lower urinary tract 

symptoms, and family history of prostate 

cancer. 

Sample preparation, RNA extraction, and 

cDNA synthesis 

Initially, isolated prostate tissue samples from 

the subjects were immediately snap-frozen in 

liquid nitrogen and stored at -70 °C, and RNA 
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extraction was then performed according to the 

manufacturer's instructions. At this stage, the 

Super RNA Extraction Kit for Tissue & 

Culture Cells (Favorgen Biotech Corp, 

Taiwan) was used to isolate total RNA from 

frozen tissues and cell lines. Also, the purity 

and integrity of extracted RNA of each sample 

were determined by optical density Ultrospec 

2100 (Biochrom, USA) in 260/280 nm ratio. 

Also, total RNA (A260/280> 1.8) was treated 

with RNase-free DNase for which 1 μg was 

used for cDNA synthesis in a 20 μl reaction 

volume containing a reverse transcriptase 

enzyme, a primer, dNTPs and an RNase 

inhibitor (all from Promega, Madison, WI) at 

37 °C for 1 h. The synthesized cDNA with 

optimal quality was diluted in a ratio of 1:10 

and stored at -20 ºC until use for subsequent 

experiments. 

Primers and probes design 

TaqMan probes and primers were used to 

measure the expression of four oncogenes, 

including KRAS1P, GLB1L2, SChLAP1 and 

PACSIN3. Primer Express V.3.0 (Applied 

Biosystems, USA) software was used to design 

the probes and primers, according to a study 

by Zhang and Colleagues in 2008 (17). Table 1 

shows the sequences and detailed 

characteristics of the probes and primers used 

in this study. Also, 3′ and 5′ ends of all 

TaqMan probes were labeled with the 

quencher dye TAMRA and reporter dye 

molecule FAM, respectively. In addition, to 

prevent the probe extension in the PCR 

process, we phosphorylated the 3′ ends of each 

probe. Moreover, BLAST analysis was used to 

examine the specificity of the oligonucleotide 

sequences of TaqMan probes and primers 

(https://blast.ncbi.nlm.nih.gov/Blast.cgi). 

 

Quantitative real-time PCR (qPCR) 

The thermal-cycling conditions in a Rotor-

Gene 6000 real-time PCR cycler (Qiagen 

Corbett, Hilden, Germany) were in two stage 

as follows: a first denaturation of 1 cycle for 5 

min at 95 ºC, followed by 40 cycles at 95 ºC 

for 5 (annealing)and at 60 ºC for 30s 

(extension). Each amplification reaction in a 

volume of 20 ml contained a mixture of 10 μL 

Probe 2× Taq (Probe qPCR) Master Mix 

(Takara Bio, Shiga, Japan), 0.4 ml of TaqMan 

probe, 0.4 ml of primer (each of forward and 

reverse), one ml of first-strand cDNA and 5.8 

ml ddH2O. Also, non-template control (NTC) 

reactions were performed in all experiments 

and contained all the materials of the reaction 

mixture except the template cDNA. Final 

analysis of the results was performed on the 

mean values of three Real-time PCR tests on 

four oncogenes. 

Statistical analysis 

Initially, clinical and pathological data were 

collected from the subjects via questionnaires 

and after assessment of clinical information, 

data were entered into SPSS software version 

22 (SPSS incorporate, Chicago) for analysis. 

Interpretation of the demographic results 

obtained from all subjects was based on 

frequency. Four different age groups were 

defined according to the observed quartiles as 

following: 1) age≤ 45, 2) 45< age≤ 54, 3) 54< 

age≤ 63, and 4) age> 63. After approving the 

normal distribution of all data using the 

Kolmogorov–Smirnov test, Mann-Whitney 

test was performed to evaluate between-group 

differences of the oncogenes. A chi-squared 

(X2) test was used to examine if age, smoking 

and family history affected the risk of cancer, 

and eta (η) correlation ratio was also 

determined to investigate the association 

between the oncogenes and the stage of 

prostate cancer. Moreover, the correlation 

between family history, smoking and the stage 

of prostate cancer, as well as the relationship 

between age and the risk of cancer were 

analyzed using Carmer's V test. The level of 

statistical significance was set at p≤ 0.05.  

Results 
In the present study, the age of patients and 

healthy individuals were within the range of 25 

to 88 (48.70±15.32) and 23 to 89 (53.63±13.35) 

years old, respectively. The X2 test showed that 

there was a difference in the incidence of 

prostate cancer in different age groups (X2= 

9.30; p= 0.026). The highest prevalence of 
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prostate cancer was observed in the age group≤ 

45 years and the lowest was found within the 

group 54< age≤ 63 years (figure 1). Among 

patients’ group, 22 (25.5%) subjects had a family 

history of prostate cancer (figure 2). The results 

also showed that 51% and 63% of subjects had 

smoking habits throughout their lifetime in the 

control group and the patient group, respectively 

(Figure 3). Although data analysis by the X2 test 

showed that family history had a significant 

effect on prostate cancer (X2= 14.43; p= 0.001), 

smoking did not show a significant effect with 

the incidence of prostate cancer (X2= 4.67; p= 

0.097).  

 

 
Fig. 1. The prevalence of prostate cancer in four different age groups. 

 

 
Fig. 2. The rate of family history in the two studied groups; NA: not applicable. 

 

 
Fig.3. Rate of smokers in patients and the control group; NA: not applicable. 
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In this study, patients with prostate cancer 

were placed in different stages, as seen in 

Table 1. The T2N1M0 stage is the most 

common form of prostate cancer in patients 

with the highest rate of family history and 

smoking habit. In this study, analyzes 

exhibited that there was no significant 

relationship between different stages of the 

disease and smoking. In the group of patients, 

only 8 (20%) subjects had a family history and 

there was no significant relationship between 

family history and stage of the disease. 

 
Table 1. The frequency of different TNM staging system of prostate cancer and the corresponding relationship with family 

history and smoking. 

TNM staging 

system (n= 40) 
Frequency (%) 

Smoking habit Family history 

Yes (%) No (%) NA (%) Yes (%) No (%) NA (%) 

T1N0M0 1 (2.5) 1 (2.5) - - - 1 (2.5) - 

T1N1M1 1 (2.5) 1 (2.5) - - 1 (2.5) - - 

T2N1M0 19 (47.5) 11 (27.5) 7 (17.5) 1 (2.5) 3 (7.5) 15 (37.5) 1 (2.5) 

T2N1M1 4 (10) - 4 (10) - - 4 (10) - 

T2N2M1 7 (17.5) 4 (10) 3 (7.5) - 2 (5) 4 (10) 1 (2.5) 

T3N1M1 2 (5) - 2 (5) - 2 (5) - - 

T4N1M1 1 (2.5) 1 (2.5) - - - 1 (2.5) - 

NA 5 (12.5) 2 (5) 1 (2.5) 2 (5) 1 (2.5) 3 (7.5) 1 (2.5) 

T0: In these cases, there is no evidence of tumor in the prostate tissue. 

T1: The tumor cannot be detected during a digital rectal exam (DRE) and cannot be seen using imaging tests. 

T2: The tumor is large enough to be detected during DRE. 

T3: The tumor has grown through the prostate on 1 side and into the tissue just outside the prostate. 

T4: The tumor is fixed, or it is growing into adjacent structures other than the seminal vesicles. 

N0: Prostate cancer has not yet extended to the regional lymph nodes. 

N1: In these cases, the cancer has extended to the pelvic lymph nodes. 

M0: Prostate cancer has not metastasized. 

M1: Metastasis to distant tissues has occurred. 

* TNM staging system was not applicable on five samples. 

 

The results of qPCR and CT examination of 

four oncogenes in subjects showed that the 

expression of the studied oncogenes had 

reduced in prostate cancer samples compared 

to the control group (Figure 3). Statistical 

analysis showed that there was a moderate 

relationship between KRAS1P expression and 

the stage of the prostate cancer (Eta= 0.50), as 

well as a weak relationship between stage of 

the disease and the expression of GLB1L2 

(Eta= 0.32), SChLAP1 (Eta= 0.40) and 

PACSIN3 (Eta= 0.19). 
 

 
Fig.4: Comparison of the studied oncogenes expression based on fold change in patients and the control group. 
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Discussion 
In 2018, the prevalence of prostate cancer in Iran 

was low and 9.11 per 100,000 cases were 

challenged with this disease; however, 

epidemiological studies show that prostate 

cancer is the sixth most common cancer among 

the Iranian population and the second most 

common cancer among Iranian men (18, 19). 

Prostate cancer as a chronic disease has led to 

widespread public health concerns as 

geographical and racial differences have made it 

more prevalent in Western countries than in 

Asian countries (20). We showed that different 

factors such as family history and age can affect 

the prostate cancer, and a significant relationship 

was observed between these factors and the 

disease. However, in our study, there was no 

significant relationship between smoking and 

prostate cancer. Although many etiological 

studies have been conducted in different parts of 

the world, the modifiable risk factors for prostate 

cancer are still unknown, especially in Iran. 

Although smoking has been shown to be 

involved in the development of tumors and 

complications, the results of studies on smoking 

and its effect on prostate cancer are contradictory 

(20). A cross-sectional study in Italy found no 

significant association between smoking and the 

disease in people with prostate cancer but in 

another study by Tang et al., a significant 

association was reported between smoking and 

prostate cancer (21, 22). Studies on the 

relationship between age and prostate cancer 

have shown that there is a significant relationship 

between age and the incidence of this cancer, 

however, the average age of patients with 

prostate cancer varies from study to study. 

Different factors, such as changes in diet and 

lifestyle, enhanced life expectancy, more access 

to screening and diagnosis of prostate cancer, 

occupational risk factors, the improvement in 

cancer registry completeness, and more exposure 

to the environment, can affect patients at 

different ages (20, 23, 24). In this study, only 

20% of patients had a family history of prostate 

cancer. Although family history has been shown 

to be a major predictor of prostate cancer risk, a 

small proportion of prostate cancer cases can be 

attributed to the inheritance of cancer-prone 

 

genes (25). However, several studies (including 

ours) have reported a link between family history 

and prostate cancer in patients (9, 26). 

The high mortality rate of prostate cancer in 

men and the lack of effective treatment options 

in the advanced forms of this cancer have 

doubled the importance of early detection of the 

disease (27). Hence, a lot of research has been 

done to discover specific and sensitive markers 

for accurate and timely identification of the 

cases. Changes in gene expression can pave the 

way for the diagnosis of this disease (28, 29). 

Therefore, many studies should be done to 

determine the gene expression pattern in 

different stages of prostate cancer to this end. 

Accordingly, in this study, changes in the 

expression of oncogenes as new molecular 

markers for prognostic factors of prostate cancer 

were investigated. Altered expression of 

KRAS1P, GLB1L2, SChLAP1 and PACSIN3 

oncogenes in patients with prostate cancer was 

observed in our study compared to the control 

group. In one study, Rose et al. reported 

decreased expression of the GLB1L2 gene in 

cancer. In this study, it was shown that reduced 

GLB1L2 expression decreased the expression of 

a tumor-suppressing protein called ITIH5 (Inter-

Alpha-Trypsin Inhibitor Heavy Chain Family 

Member 5), which is involved in tissue cancer; 

however, its molecular mechanisms of action are 

still unclear (30). The association of GLB1L2 

with prostate cancer has also been identified in a 

study by Jhun et al., who showed the reduced 

expression of this gene in samples isolated from 

prostate cancer patients (1). Today, another gene 

that has been considered in the detection of 

cancers (prostate cancer, hepatocellular, 

neuroblastoma, and retinoblastoma carcinomas) 

is the KRAS1P gene, whose expression has been 

studied by several research groups (including 

ours) in cancers (31). Another study found an 

inverse relationship of expression between miR-

143 and KRAS protein in prostate cancer. The 

results showed that suppression of KRAS and 

inactivation of the MAPK pathway can be 

associated with prostate cancer (32). In addition, 

altered expression of SChLAP1 has been 

implicated in cancer initiation. Mehra et al. 
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reported that changes in the expression of 

SChLAP1 gene could be a promising marker in 

predicting prostate cancer in American men and 

in identifying at-risk patients (15). Another study 

also found that the expression of SChLAP1 

changes with prostate cancer progression, and 

according to our study, SChLAP1 could be 

considered as a biomarker for the diagnosis of 

prostate cancer (33). As shown, PACSIN3 is one 

of the genes that is down-regulated in gastric 

cancer and serves as a good marker for 

carcinogenesis and subsequent progression (34). 

Similar to the results of the present study, 

another study also showed that the decreased 

expression of PACSIN3 gene was associated 

with prostate cancer outcomes in a radical 

prostatectomy group (1). The results of the above 

studies suggest KRAS1P, GLB1L2, SChLAP1 

and PACSIN3 oncogenes as potential markers 

for the diagnosis of prostate cancer. These genes 

can be used to detect prostate cancer in 

combination with other biomarkers.  

As prostate cancer is an increasing challenge 

among Iranian men, it is vital to propose new 

methods to diagnose patients more quickly and 

accurately. In the current study, we measured the 

expression of KRAS1P, GLB1L2, SChLAP1 and 

PACSIN3 oncogenes in clinical prostate samples 

to confirm the relationship between the 

expression level of these genes and some 

predisposing factors. Our results verified the data 

from the previous research regarding the down-

regulation of KRAS1P, GLB1L2, SChLAP1 and 

PACSIN3 oncogenes in prostate cancer. On the 

whole, these functional interpretations of gene 

expression in the prostate tissue can affect the 

progression of tumor. Yet, further practical 

studies are required to reveal the accurate 

underlying mechanisms. 
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