Introduction

Single nucleotide polymorphisms (SNPs) are the most common
type of genetic variation. A SNP occurs when a single nucleotide is
replaced by a different nucleotide. Its presence could alter gene
expression, leading to increased susceptibility to diseases and
adverse health effects. The N-acetyltransferase 1 gene is a phase Il
enzyme metabolizing gene responsible for the detoxification and
elimination of toxins in the body. SNPs In this gene are known to
compromise the functioning of NAT1.
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Figure 1. This displays the effect of a single nucleotide
polymorphism (SNP). In this diagram a T is replaced
with a C through which the DNA sequence has been
altered. [1]

A number of SNPs have been reported in the NAT1 gene, including
the SNP at locus 640 with a G to T transformation in 20% of the
population. In men, the presence of the G640T mutation increases
the risk of prostate cancer when exposed to heterocyclic amines
which are often found in burnt meat. The purpose of this study Is to
determine the presence of the G640T SNP using a new approach in
conjunction with gPCR. High resolution curve (HRM) analysis along
with gPCR helps to determine the presence or absence of the SNP.
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Figure 2. This shows the various loci at which SNPs can be found on the NAT1 gene. The
vast number of loci for SNPs gives NAT1 its highly polymorphic character. Locus 640 is
indicated with the green arrow. [2]

ODbjective

The main focus of this study Is to determine the presence of SNP
(G640T) among prostate cancer cases and matched controls.

1. The first objective Is to develop an appropriate protocol to
determine the presence of SNPs in DNA obtained from cases and
controls.

2. The second objective Is to determine the frequency of the
presence of the SNP among cases and compare It the literature
value of 20%.

Methodology
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1. DNA Extraction from Prostate
Blood Samples
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Precipitate nuclear pellets + centrifuge

Add extraction buffer and extract agueous DNA layer+ centrifuge
Precipitate pure DNA

Re-dissolve DNA
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2. Quantifying DNA Concentration
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Mean concentration of DNA= 34.5uM/ng
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3. Primer Design

ATCAGAAGGGAACAGTACATTCCAAATGAAGAATTTCTTCATTCTGAT
CTCCTAGAAGACAGCAAATACCGAAARAATCTACTCCTTTACTCTTAAG
CCTCGAACAATTGAAGATT 'I1T GAGTCTATGAATACATACCTGCAGACIA
TCTCCATCATCTGTGTTTACTAGTARATCATTTTGTTCCTTGCAGACC
CCAGATGGGGITCACTEGTTTGET GEGGLET '11'3?1'3 CCTCACCCATAGGAGA

TTCAAT TATAAGGACARAACAGATCTAATAGAGTTCAAGACTCTGAGTG
AGGAAGAAATAGAAAAAGTGCTGAAAAATATATTTAATATTTCCTTGC

NAT1 640 Primers: House Keeping Gene Primer (GAPDH)
F=TGAGTCTATGAATACATACCTGCAGA F=TGTTCGACAGTCAGCCGCATCTTC
R=AAGCCCACCAAACAGTGAA R=GGTGACCAGGCGCCAATACG
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4. qPCR and HRM analysis
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Results

The following 4 figures were obtained from HRM analysis using Bio-Rad Precision Melt

Analysis

software, following gPCR. 6 prostate and 6 control samples were used and their

data was then compiled onto the figures presented. These figures can be used to qualitatively

detect a

SNP at locus 640 by comparing the melt curves of control DNA samples previously

identified as having the SNP with the unknown prostate samples. A greater resemblance of
the samples would suggest the presence of the SNP at locus 640. This data was then
compared to HRM results of synthetic DNA designed to have the SNP G640T and another
designed to be wild type, in order to confirm concordance.

I SNP as a Marker of Risk for
rostate Cancer
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Figure 3 shows the standard curve of 5 serial dilutions of a prostate sample, a control sample with the SNP
and a control sample without the SNP. This can be used to observe the level of gene expression and the
behaviour of the samples in these conditions. Figure 4 compares unknown prostate samples with controls
positive for G640T. It was observed that samples 147, 150 and 149 produced melt curves very similar to those
of the controls. Also 2 controls were found to be inconsistent with the other controls. Figure 5 compares
controls with a sample designed to have the G640T SNP and a synthetic wild type sample. While the shapes
of the melt curves of the control and the synthetic SNP sample are similar, the separation is still too great to
confirm concordance. Also, the wild type and synthetic SNP sample display a greater resemblance than
expected. Figure 6 shows prostate and the synthetic samples. Again, despite similar shapes, there is little
agreement between the samples and more analysis is needed to confirm this.

Summary

QPCR and HRM analysis proved to be a successful means to
detect the presence or absence of a SNP at locus 640. Despite
other techniques such as DNA sequencing, mass spectrometry,
RFLP analysis etc. that are currently being used to detect SNPs,
HRM analysis provides a quicker and more efficient method from
which further analysis can be done.[7] Of the 6 prostate samples,
samples 147,149 and 150 are likely to contain the G640T SNP.
Thus the prevalence found was 50% as compared to the literature
value of 20%.[8] Evidently, a larger sample population is likely to
lower the experimental prevalence obtained.
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*The confirmed samples should be genotyped to validate the results.
Further analysis should be done on synthetic DNA samples to confirm
presence of the SNP in cases and controls.
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