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INTRODUCTION

Polymerase Chain Reaction is one of the most significant
innovations in molecular biology since the discovery of DNA.
This powerful technique, developed by Kary Mullis, allows
scientists to amplify specific segments of DNA, making it
possible to generate millions of copies of a particular DNA
sequence from a small initial sample. This article will explore
the principles of PCR, its components, the steps involved in
the process, and its wide-ranging applications in research,
medicine, forensics, and beyond. The fundamental principle
behind PCR is the ability to replicate DNA through a series
of thermal cycling steps. The technique relies on the unique
properties of DNA polymerase enzymes, which synthesize
new DNA strands by adding nucleotides complementary to
the template strand. By controlling the temperature and the
availability of specific primers. PCR can selectively amplify the
target DNA sequence while minimizing the amplification of
non-target sequences. This is the DNA sample that contains the
target sequence to be amplified.

DESCRIPTION

The template can come from various sources, such as genomic
DNA. Two primers are used in each PCR reaction-one for each
strand of the DNA. An enzyme that synthesizes new DNA
strands by adding nucleotides to the growing chain. A solution
that maintains the optimal pH and ionic environment for the
PCR reaction, ensuring the activity of the DNA polymerase. PCR
involves a series of repetitive temperature changes, known as
thermal cycling, which typically includes three main steps:
denaturation, annealing, and extension. The first step of PCR is
denaturation, which occurs at a high temperature. During this
step, the double-stranded DNA template is heated to separate
the two strands, breaking the hydrogen bonds between the

nucleotide base pairs. This results in two single-stranded DNA
templates that are ready for amplification. This allows the
primers to bind, or anneal, to their complementary sequences
on the single-stranded template DNA. The specific temperature
used for annealing depends on the melting temperature of the
primers. Proper annealing is critical for the specificity of the PCR
reaction, as it ensures that the primers bind only to the target
region. In the extension. The DNA polymerase synthesizes
new DNA strands by adding nucleotides complementary to
the template strand, starting from the primer. This results in
the formation of two double-stranded DNA molecules, each
containing the target sequence. After the final cycle, the PCR
product can be analysed using various techniques, such as
gel electrophoresis, to confirm the presence and size of the
amplified DNA fragment.

CONCLUSION

PCR has revolutionized molecular biology and has a multitude
of applications across various fields: PCR is widely used in
clinical diagnostics to detect genetic diseases, viral infections,
and bacterial pathogens. For example, it plays a crucial role in
diagnosing infectious diseases such as HIV, tuberculosis, and In
forensic science, PCR is employed to analyse DNA samples from
crime scenes. By amplifying DNA from blood, hair, or other
biological materials, forensic scientists can generate a DNA
profile that can be compared to potential suspects. This has
become a fundamental tool in criminal investigations, helping
to solve cases and exonerate the innocent. PCR is essential
in research for cloning, sequencing, and analysing genes. It
allows scientists to amplify specific genes of interest for further
study, including functional analyses, gene expression studies,
and mutation detection. PCR is also a critical component in
the field of genomics, where it is used to prepare samples for

sequencing.
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