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Abstract 

Prostate cancer is one of the major threats to the 

males in the current generation. The addiction of 

people for the sedentary life style, Junk food 

consumption, exposure to radiations and pollution 

and all the more the hereditary like factors play a 

vital role in the disease onset. Apart from these 

generalized causes Genetic mutations in particular 

SNP to the major genes results in the diseased 

condition. The current study considers this genetic 

SNP based onset for the analysis. The blood samples 

were collected from the Diseased (Test) and Healthy 

(Control) individuals. The DNA was extracted and 

purified. The samples were amplified with the 

specific primers targeting the SNP region. The SNP 

selected for the current study was rs799923 obtained 

from NCBI data base. This SNP occurs in the 

Chromosome: 17: 43099914 and causes a significant 

change in the base G in the place of wild allele A.  

All the amplicons were sequenced for the 

identification of SNP in the samples. The sequences 

obtained were further aligned to compare the SNP 

among the same. The results showed the presence of 

SNP only in diseased samples at the rate of 12 out of 

12 considered. However all the control samples did 

not show the SNP. This results infers that the SNP is 

associated with the onset of the disease by being one 

of the several causes. The results can be further 

conformed by increasing the sample size. 
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Introduction 

The prostate is an exocrine gland of the male 

reproductive system, and is present under the 

bladder, in front of the rectum. The size of the 

prostate changes with age. It grows rapidly during 

puberty, fueled by the rise in male hormones (called 

androgens) in the body, such as testosterone and 

dihydrotestosterone (DHT). The prostate usually 

stays about the same size or grows slowly in adults, 

as long as male hormones are present. In younger 

men, it is about the size of a walnut, but it can be 

much larger in older men. The prostate’s job is to 

make some of the fluid that protects and nourishes 

sperm cells in semen, making the semen more liquid. 

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 through the penis, goes 

through the center of the prostate.  

Cancer occurring to the prostate gland is termed as 

Prostate Cancer. Early prostate cancer usually 

causes no symptoms. But more advanced prostate 

cancers can sometimes cause symptoms, such as: 

 Problems urinating, including a slow or 

weak urinary stream or the need to urinate 

more often, especially at night. 

 Blood in the urine 

 Trouble getting an erection (erectile 

dysfunction) 

 Pain in the hips, back (spine), chest (ribs), 

or other areas from cancer spread to bones 

 

The most common symptoms of prostate cancer is 

generally Because of the prostates  location in the 

body, prostate cancer is often accompanied by a 

number of unique symptoms. 

The prostate is located just below the bladder in the 

lower pelvis. As urine empties out of the bladder it 

travels through a thin tube called the urethra. At the 

very beginning of the urethra, just as it exits the 

bladder, it passes directly through the prostate. As 

the prostate enlarges due to cancer or another 

problem, the urethra is pinched tighter and tighter 

within the prostate. 

As the tube narrows, urine has a much harder time 

making its way through the urethra and out of the 

body. 

 

Several types of cells are found in the prostate, but 

almost all prostate cancers develop from the gland 

cells (the cells that make the prostate fluid that is 

added to the semen). The medical term for a cancer 

that starts in gland cells is adenocarcinoma. Some 

prostate cancers can grow and spread quickly, but 

most grow slowly. In fact, autopsy studies show that 

many older men (and even some younger men) who 

died of other causes also had prostate cancer that 

never affected them during their lives. In many cases 

neither they nor their doctors even knew they had it. 

It is important to know the stage of the cancer, or 

how far it has spread. Knowing the cancer stage 

helps the doctor define prognosis - it also helps when 

selecting which therapies to use. The most common 

system today for determining this is the TNM 

(Tumor/Nodes/Metastases). This involves defining 

the size of the tumor, how many lymph nodes are 

involved, and whether there are any other 

metastases. 

 

mailto:israabbas777@gmail.com
http://www.ncbi.nlm.nih.gov/projects/SNP/snp_ref.cgi?rs=5415
http://prostatecancer.about.com/od/prostatecancer101/a/prostategland.htm
http://prostatecancer.about.com/od/prostatecancer101/a/prostategland.htm
http://www.medicalnewstoday.com/articles/249141.php
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Most of the causes may be Genetic and the current 

study aims to detect the association of SNP in the 

onset of Prostate cancer in specific to the SNP 

rs799923. 

 

Materials and Methods: 

12 Blood samples of the Prostate Cancer patients 

and 5 of controls were collected in EDTA vials and 

DNA isolation was performed using Bunce method. 

The Isolated DNA was subjected to Agarose Gel 

Electrophoresis. Different SNPs present in one of 

the genes involved in Prostate cancer (BRCA1) were 

studied and one (rs799923) was selected for further 

analysis. Primer was designed for the Target region 

of this using Primer BLAST, and the gene was 

amplified using thermo cycler ABI 9700. The 

sequencing of the amplified gene was performed to 

identify the SNPs on all the samples. Bioinformatics 

tool called Tex shade was applied to do the 

alignment for SNP Identification. 

 

Collection of Blood samples for the study: 

A total of 17 blood sample, 12 from diseased and 5 

healthy individuals have been collected to act as test 

and control samples respectively. The samples were 

all of Indian in origin collected from the hospital 

near LB Nagar. The samples were collected in 

EDTRA Vials and were brought to the laboratory for 

analysis. 

 

Extraction of DNA from the Samples: 

All the samples were subjected for DNA Extraction 

using the procedure of Bunce method wherein buffer 

solution containing Sucrose, MgCl2 and Tril Hcl is 

used for collecting the WBC Cell pellet. The cell 

pellet is further treated with solution containing Tris 

HCl, EDTA and NaCl followed by incubation. This 

is further proceeded towards incubation at 65 

degrees for 20min to break open the cell wall and 

separate out the cellular components including the 

DNA. Here the shaking with Chloroform is 

necessary to decolorize the red pigment due to 

haemoglobin. Later the centrifugation is performed 

to separate out the clear supernatant. The 

supernatant is supposed to contain the DNA. The 

DNA is than precipitated from its dissolved state by 

adding chilled isopropyl alcohol. This step causes 

the water molecules to bond with alcohol and free 

the DNA to get precipitated. The precipitated DNA 

is than separated and washed with 80% ethanol to 

remove the impurities present. The excess ethanol is 

than removed and the DNA pellet is kept for 

complete air dry. The dried, Purified DNA is stored 

in TE buffer for further analysis.  

 

Agarose Gel electrophoresis: 

All the DNA samples extracted in the above step 

were subjected for Agarose Gel run to confirm the 

presence of the DNA in these samples. 0.7% agarose 

gel was used and the bands obtained were 

considered to be successful. Absence of band at this 

step requires to redo the DNA extraction step. 

 

Selection of SNP for prostate Cancer: 

For studying the effect of gene mutations on the 

onset of the disease selection of correct SNP is at 

most important step.  The SNP related to the disease 

has to be selected from NCBI sub data base SNP. 

The SNP selected here was rs799923 occurring on 

the Chromosome: 17 at the loci 43099914. This SNP 

causes the change in the original base from G to A. 

This change may or may not be associated with the 

onset of the disease. 

 

Primer Designing for Amplification: 

To compare the sequences of the control and the 

diseased samples amplification must be performed 

before sequencing. For the same Primer 3 tool has 

been used. The tool would provide a perfect set of 

forward and reverse primers which would follow the 

standard primer parameters and can amplify the 

given gene region. The tool can be used for 

obtaining more than one set of primers for a single 

gene region. 

 

PCR Amplification: 

Using the specific primers obtained in the previous 

step and produced by oligonucleotide synthesis, the 

samples have to be amplified so as to make the 

replicas of the selected gene region. The amplified 

product can be further used for sequencing. The ABI 

sequencer has been used for the same. The PCR 

protocol used is as per the standards. The 

amplification is performed for all the samples with 

the same primer.  

 

Sequencing: 
The amplified products are sent for sequencing 

using ABI 3500 sequencer. Here the same set of 

primers are used and sequencing PCR is performed.  

To purify the product obtained an exosap 

purification is performed followed by sequencing. 

The major technique involved in sequencing is the 

capillary gel electrophoresis of denatured DNA 

fragments. The time required for complete 

sequencing is 2days. The result if the sequencer is 

obtained in the form of a chromatogram which can 

be converted to the basic sequence file.  

 

Post sequencing Analysis: 

The sequences obtained for all the samples have 

been compared to identify the occurrence of the 

SNP. The comparison is performed using Multiple 

Sequence Alignment using Texshade tool of SDSC 

Biology workbench. The tool would align the user 

entered sequences and makes it quite simple to 

compare the sequences. The occurrence of SNP 

among the samples can be compared using this tool.  

Based on the results obtained the role of SNP on the 

onset of prostate cancer can be studied. 

http://www.ncbi.nlm.nih.gov/projects/SNP/snp_ref.cgi?rs=799923
http://www.ncbi.nlm.nih.gov/projects/SNP/snp_ref.cgi?rs=799923
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Results and Discussion: 

Agarose Gel electrophoresis: 

The bands obtained for Agarose Gel of all the 

samples is depicted in the below Fig 1. The first lane 

in the two gels indicates the DNA Ladder used for 

comparison. 

 

Fig 1: The Agarose Gel of all the 16 samples (of the 

total 17) are shown with ladders. 

 
The above gel picture shows a successful extraction 

of the DNA from m all the blood samples. 

 

The SNP selection for the study 

The SNP under consideration is selected from 

NCBI’s SNP data base. The SNP selected is shown 

below: 

 

SNP Selection of BRCA1 by dbSNP  

 

rs799923 [Homo sapiens] 

TATGGTAAAGAACAGTCAAGCAATT[A/G]T

TGGCCAGTTCTGTGCTTTTCCTCC 

 

Chromosome:17:43099914 

 

Retrieval of target region of BRCA1 from NCBI: 

Showing 544 bp region from base 43099452 to 

43099995 

 

Homo sapiens chromosome 17, GRCh38 Primary 

Assembly 

>gi|568815581:43099452-43099995 Homo sapiens 

chromosome 17, GRCh38 Primary Assembly 

GTACAGACAGAGTTTCTCCATGTTGGCTAG

GCTGGTCTCGAACTCCCGACCTCAGGTGAT

CCACCCACTTTGGCCTCCCAAAGTGCTGGG

ATTACAGGTGTGAGCCACCATGCCTGGCCT

CTTTTGCTCCCTTTTTAAAGTAAGATTCTTC

AAGGTGGGAACTGCGTCTTTTACATTTTTTA

TAACTCACCATAGGGCTCATAAAATTCACT

TCCCAAAGCTGCCTACCACAAATACAAATT

ATGACCAAGATTTTTGGCAAAACTATAAGA

TAAGGAATCCAGCAATTATTATTAAATACT

TAAAAAACCTGAGACCCTTACCCAATTCAA

TGTAGACAGACGTCTTTTGAGGTTGTATCC

CTGCTTTGTCCTCAGAGTTCTCACAGTTCCA

AGGTTAGAGAGTTGGACACTGAGACTGGTT

TCCTGCTAAACAGTATGGTAAAGAACAGTC

AAGCAATTGTTGGCCAGTTCTGTGCTTTTCC

TCCTGAAGAGAAACTTGACACCATGGACAA

AATAAATTGACCATCATCAGTCAGCTAAC 

 

Primer Designing for the Amplification of 

Selected Region: 

Primer BLAST tool has been used for designing the 

primer for amplification and sequencing of the 

above selected region. It is a free online tool 

available at NCBI in the link: 

http://www.ncbi.nlm.nih.gov/tools/primer-blast/ 

 

The primer obtained for the above sequence is 

shown below: 

 

Primer designing by Primer BLAST 

Forward Primer: 

CGCTGCTTTGTCCTCAGAGT 

 

ReversePrimer: 

AGCACAGAACTGGCCAACAAT 

 

Agarose Gel Electrophoresis of Amplicons of 

Target region of BRCA1 

 

Fig 2: The Agarose Gel showing the bands obtained 

for PCR Amplicons of  9 samples. 

 
 

Result of Sequencing: 

A total of 17 sequences were obtained after the 

sequencing step which has to be further compared to 

determine the role of SNP in the onset of the disease.  

 

The sequences obtained were aligned using Multiple 

Sequence Alignment method of Texshade available 

at SDSC Biology workbench. 

 

Fig 3: The results of Texshade are shown below: 

The figure 3 below shoes the resukts of the tool 

TEXSHDE that performs multiple sequence 

alignment. Here the alignment is used to compare 

the single point mutation at the position 43099914 

on chromosome 17. As per the results below the 

normal allele at that position has to be G instead the 

allele A is present that indicates a mutant allele. The 

results are further used to establish a relation 

between the onset of the disease and the presence of 

the SNP.  

http://www.ncbi.nlm.nih.gov/projects/SNP/snp_ref.cgi?rs=799923
http://www.ncbi.nlm.nih.gov/tools/primer-blast/
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Fig 3: Texshade showing the SNP under comparison 

 
 

Table 1: Different Genotypes as obtained from all the samples 

 GenoType Frequency Allelic Frequency 

GG GA AA Total G A 

N % N % N % 

Cases 8 67 4 33 0 0 12 0.83 0.17 

Controls 0 0 4 80 1 20 5 0.40 0.60 

 

 

Conclusion 

In the present work the SNP that corresponds to 

rs799923 at Chromosome: 17: 43099914 has been 

detected in 12 samples all of which were having 

Prostate Cancer (Sample p1-p12) .All of them were 

found to have G instead of A at 463rd Position of the 

tex shade. Remaining all normal samples were 

having A. The Allelic Frequencies of G & A in the 

diseased population were 0.83 and 0.17 respectively 

while those in Controls were 0.40 and 0.60 

respectively. Further extensive study on wider range 

of samples is recommended.  
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