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Prostate cancer is an androgen-dependent cancer that initially develops. In this context, the first protocol of treatment consists 

of androgen deprivation therapy. Initially, cells that respond well to this treatment gain resistance after a while and begin to 

grow independently of androgen. The effects of androgens are mediated by the androgen receptor (AR). Therefore, studies 

focus on identification of AR regulated genes that are also highly expressed in the prostate. STAMP family genes  STAMP1/ 

STEAP2 and STAMP2/STEAP4 are only expressed in androgen receptor positive cells Flow cytometer was used and annex 

in V signal were taken per sample. 

 

Significance Statement 

As you will see the Annex in V signal at all samples of the paper, flow cytometer is the ideal method for apoptosis 

identification. 

 

Visual Abstract: 

 
 

 

1. Introduction 
 

Prostate cancer is cancer of the prostate. The prostate is a 

gland in the male reproductive system that surrounds the 

urethra just below the bladder. Most prostate cancers are 

slow growing. Cancerous cells may spread to other areas of 

the body, particularly the bones and lymph nodes. 

 

Globally, it is the second-most common cancer. It is the 

fifth-leading cause of cancer-related death in men. In 2018, 

it was diagnosed in 1.2 million and caused 359,000 deaths. It 

was the most common cancer in males in 84 countries, 

occurring more commonly in the developed world. Rates 

have been increasing in the developing world. Detection 

increased significantly in the 1980s and 1990s in many areas 

due to increased PSA testing. One study reported prostate 

cancer in 30% to 70% of Russian and Japanese men over 

age 60 who had died of unrelated causes. 

 

Scientists have established prostate cancer cell lines to 

investigate disease progression. LNCaP, PC-3 (PC3), and 

DU-145 (DU145) are commonly used prostate cancer cell 

lines. The LNCaP cancer cell line was established from a 

human lymph node metastatic lesion of prostatic 

adenocarcinoma. PC-3 and DU-145 cells were established 

from human prostatic adenocarcinoma metastatic to bone 

and to brain, respectively. LNCaP cells express AR, but PC-

3 and DU-145 cells express very little or no AR. 
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The proliferation of LNCaP cells is androgen-dependent but 

the proliferation of PC-3 and DU-145 cells is androgen-

insensitive. 

 

We searched for prostate-specific genes expressed in the 

early stages of prostate cancer. In one project we came across 

a gene with six transmembrane domains at its C-terminus 

(six transmembrane protein of prostate1, STAMP1) 

(Korkmaz KS., 2002) and later STAMP2 (Korkmaz CG., 

2005) and STAMP3 were identified. 

 

2. Discussion 
 

Prostate cancer is the second most common type of cancer in 

men worldwide today. Despite advances in diagnosis, 

follow-up and treatment, prostate cancer is a highly 

heterogeneous disease. By regulating some genes involved 

in the cell cycle, STAMP1 causes cycle arrest in the G0 - G1 

phase. The proliferative activities of STAMP1 appear to be 

related to the ERK (extracellular signal-regulated kinase) 

pathway. Other members of the STAMP family include 

pHyde, a rat homologue that has been implicated in the 

apoptosis of prostate cancer cells, and its human homologue 

TSAP6 (also known as STEAP3), a p53-inducible gene 

involved in apoptosis and the cell cycle in prostate cancer 

and HeLa cells. 

 Studies reported that STAMP family members have 

metalloreductase activities associated with iron and 

copper uptake into HEK-293T cells though mentioned 

activities have been shown for prostate cells 

 Table name: Unpaired Student’s t-test 

 After hydrogen peroxide induction, apoptonic index change 

was detected by flow cytometry via Annexin- V, and the 

index increased with the acquisition of STAMP genes of 

apoptotic index 

 

 Control TNF R1881 R1881+ TNF 

N 7 6 6 3 

Average 0.01915 0.1036 0.06933 0.2326 

Std. Deviation 0.01837 0.06088 0.0782 0.0811 

Std. Error 0.006942 0.02485 0.03193 0.04682 

 

Figure Legends 

 Figure I: Apoptotic index responses taken by Annexin V 

induction at transfected with vector., ST1, ST2 and 

incubated with H2O2 DU145 cells by flow cytometer 

(n=3). 

 Figure 2: Apoptotic index responses taken by Annexin V 

induction at transfected with vector.,ST1, ST2 and 

incubated with H2O2 PC3 cells by flow cytometer (n=3). 

 Figure 3: Apoptotic index responses taken by Annexin V 

induction incubated with H2O2 LNCaP cells by flow 

cytometer (n=5). 

 Figure 4, Apoptotic index responses taken by Annexin V 

induction incubated with TNF LNCaP cells by flow 

cytometer (n=5).mean ± S.E.M. * P < 0.05; Mann-

Whitney-U test; control (n=5) vs TNF (n=5) 

 Figure 4c: Apoptotic index responses taken by Annexin 

V induction incubated with synthetic androgen: R1881 

and TNF LNCaP cells by flow cytometer (* - control vs 

other groups, # R1881 vs R1881+TNF, ∙ TNF vs 

R1881+TNF) 
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Abstract: Flow-cytometry was used in the detection and 

evaluation of apoptosis in order to monitor a large number of 

cells, using FacsAria (BD Biosciences, USA), which was 

established in Ege University Faculty of Medicine Research 

Laboratory (AREL). For this purpose, the STAMP1 and 2 gene 

sequences (HisMax-STAMP1 and HisMax-STAMP2) inserted 

into the HisMax vector and the HisMax vector as a control were 

transfected into DU145 and PC3 cells. Since LNCaP cells already 

have these genes expression H2O2 and TNF-alpha induction 

were done and flow cytometry was performed with Annexin V 

labeling. 
 

Keywords: prostate cancer, apoptosis, flowcytometer, tnf-alpha, 

hydrogen perokside, androgen induction 

 

3. Materials and Methods 
 

Cell culture. Du145 and PC3cell lines were cultured in 

DMEMF12 medium and LNCaP cells were cultured in 

RPMI-1640 (Gibco-BRL, Gaithersburg, MD, USA) with 

10% fetal bovine serum (FBS), 1% L- glutamine and 1 U/ml 

each of penicillin/ streptomycin. Cells were incubated at 

37˚C with 5% CO2 in a humidified atmosphere. 

Plasmids HisMax-Vektör, HisMax-STAMP1 ve HisMax-

STAMP2 genes were transfected with FUGENE. FuGENE 

HD: DNA ratio was 3:1. 

Apoptosis induction: After H2O2 and TNF-alpha addition, 

flow cytometry was performed with Annexin V labeling. 

 

Flow Cytometer 

In order to see the apoptotic cell group formation we used 

FacsAria (BDBiosciences, USA) analyzed with FacsDiva 

6.0 program. Cells were collected with 1 ml culture solution 

and suspended, after compensation values were arranged 

multicolor (five parameter) analysis with AnnexinV-FITC 

blotting had been done. 

 

Statistical analysis:  All results represent one of at least 

three independent experiments with similar outcomes. All 

data are expressed as the mean ± standard error of mean. 

One-way analysis of variance (ANOVA) and Tukey post 

hoc test were used to compare groups of data. P≤0.05 was 

considered to indicate a statistically significant result. 

GraphPad Software, Version 4.03 (San Diego, CA, USA) 

was used for the statistical analysis. 

 

4. Results 
 

DU145 cells: 

The STAMP1 and 2 gene sequences (HisMax-STAMP1 and 

HisMax-STAMP2) inserted into the HisMax vector and the 

HisMax vector as a control were transfected into DU145 

cells. Apoptotic index was quite high by transfection. After 

H2O2 induction no change was shown at the index. 
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Figure I: Apoptotic index responses taken by Annexin V induction at transfected with vector.,ST1, ST2 and incubated with 

H2O2 DU145 cells by flow cytometer (n=3). 

 

PC3 cells: 

 
Figure 2: Apoptotic index responses taken by Annexin V induction at transfected with vector.,ST1, ST2 and incubated with 

H2O2 PC3 cells by flow cytometer (n=3). 

 

The STAMP1 and 2 gene sequences (HisMax-STAMP1 and 

HisMax-STAMP2) inserted into the HisMax vector and the 

HisMax vector as a control were transfected into PC3 cells. 

Apoptotic index was quite high by transfection. After H2O2 

induction no change was shown at the index. 

 

LNCaP cells 

Apoptotic index responses taken by Annexin V induction 

incubated with H2O2 LNCaP cells by flow cytometer (n=5). 

 

 

 

Figure 3: Apoptotic index responses taken by Annexin V 

induction incubated with H2O2 LNCaP cells by flow 

cytometer (n=5). 
 

 *P<0.05 control (n=7) versus H2O2 incubation (n=5); 

Mann-Whitney U testi. 

 TNF-alpha responses (20, 50, 100 ng/ml) at LNCaP cells 

(Fiure 4a) were investigated and the highest responsive 

dose 50ng/ml dose was repeated (Figure 4b). 
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Figure 4: Apoptotic index responses taken by Annexin V induction incubated with TNF LNCaP cells by flow cytometer 

(n=5).mean ± S.E.M. * P < 0.05; Mann-Whitney-U test; control (n=5) vs TNF (n=5) 

 

 
Figure 4 (c): Apoptotic index responses taken by Annexin V induction incubated with synthetic androgen: R1881 and TNF 

LNCaP cells by flow cytometer (* - control vs other groups, # R1881 vs R1881+TNF, ∙ TNF vs R1881+TNF) 

 

Apoptotic index responses taken by Annexin V induction 

incubated with synthetic androgen: R1881 and TNF-alpha at 

LNCaP cells and the last column showed a synergism. 
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