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DESCRIPTION

DNA polymorphisms

Individuals DNA genetic sequences differ greatly from one
another. DNA variations refers to all of these changes as a group.
When a DNA variation lacks obvious functional importance, it
is referred to as a DNA polymorphism. A polymorphism is
typically defined as a change in DNA sequence that affects less
than 1% of the population. The majority of polymorphisms
won't directly alter gene activity because just 1-2 percent of the
human genome is made up of sequences for protein-coding
genes, yet a variation found in a regulatory region of the genome
may have functional ramifications. A protein's amino acid can
change due to certain DNA variations. If the altered amino acid
does not affect how a protein behaves, it may still be categorized
as a neutral variant or polymorphism. While certain variants do
not alter an amino acid, they can nevertheless affect how a gene
functions by altering how certain genes are spliced. A change in
an amino acid is referred to be a mutation if it alters how a
protein or gene functions. It can be challenging to determine if a
variation is pathogenic or not in a number of situations. Variants
of Unknown Significance are these (VUS).

PON1 polymorphisms

Due to their possible impact on enzyme concentration and
specific activity, gene polymorphisms may be significant. More
than 60% of phenotypic variations in PONI activity have been
documented to be caused by genetic variables, including
polymorphisms. Comparatively, only 1%-6% and 4%-19% of
the variation is accounted for by metabolic and environmental
factors, respectively. Differences in PONI polymorphism were
also suggested to influence how quickly estrogen esters are
hydrolyzed. The majority of PONI research has been on the
connection between BC and PONI gene polymorphisms.
PONI1's coding region contains two common polymorphisms:
QI192R (rs662), a glutamine to arginine substitution at position
192, and L55M (rs854560), a leucine to methionine substitution
at position. These changes have been found to affect the

enzyme's concentration and hydrolytic activity with lipid
peroxides, respectively. These polymorphisms are therefore
essential for comprehending PONI's protective actions in
oxidative stress and its connection to cell proliferation and
malignancy in the development of BC.

Overview of classical sequence variation profiling
techniques

Individual differences in DNA polymorphisms are substantial,
generally occurring at frequency higher than 1%. Single
Nucleotide Polymorphisms (SNPs), Single Nucleotide Variants
(SNVs), and insertions/deletions are examples of variations in
the human DNA sequence (indels). Short Tandem Repeat
Polymorphisms (STRPs) and Variable Number of Tandem
Repeats (VNTRs) are further polymorphisms that are highly
polymorphic markers utilized in paternity testing, forensics, and
human linkage mapping. Since the recombination rate between
these two markers is typically modest, it is possible to study two
or more polymorphisms together as a haplotype if they are close
to one another (i.e.,, a few thousand bases apart). In order to
investigate an SNP, samples must first be prepared. Next, using a
variety of physical techniques, the allele-specific product must be
measured. Other techniques have been created that rely on
variations in electrophoretic migrations to identify structural
changes in DNA. These techniques consist of heteroduplex
strand and denaturing gel
electrophoresis. Other techniques, such ribonuclease a cleavage

analysis, single conformation,
or chemical/enzymatic mismatch cleavage, rely on the ability of
enzymes or chemicals to recognize sequence mismatches. These
techniques, along with the above-mentioned probing techniques,
are not easily adaptable for high-throughput analysis, which
reduces their usefulness in contemporary applications. Kary
Mullis created the Polymerase Chain Reaction (PCR) in 1983, a
scientific method that exponentially amplifies DNA sequences.
This development in molecular biology served as the basis for
more recent methods, such as the Sanger method for DNA
sequencing directly. Specific DNA sequences from a labeled
probe can be amplified using Sanger sequencing in conjunction

with PCR. Different dideoxynucleotides added to the PCR
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reaction occasionally caused the growth of radiolabeled PCR sequence. Later iterations of direct sequencing used capillary
fragments to stop at each base. By using electrophoresis, these electrophoresis and fluorescence-based labeling in conjunction
terminations could be seen and precisely constructed into a with automated sequencing.
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