Short Communication

www.imedpub.com

2024

Vol.12 No.2:53

British Biomedical Bulletin
ISSN 2347-5447

Transcription Termination: The Critical Role of RNA Polymerase and Terminator

Sequences

Liam Benjamin”

Department of Agriculture, University of Nevada, Reno, USA

Corresponding author: Liam Benjamin, Department of Agriculture, University of Nevada, Reno, USA, E-mail: liambenj@unr.edu

Received date: May 23, 2024, Manuscript No. IPBBB-24-19410; Editor assigned date: May 27, 2024, PreQC No. IPBBB-24-19410 (PQ); Reviewed
date: June 10, 2024, QC No. IPBBB-24-19410; Revised date: June 17, 2024, Manuscript No. IPBBB-24-19410 (R); Published date: June 24, 2024,

DOI: 10.36648/2347-5447.12.2.53

Citation: Benjamin L (2024) Transcription Termination: The Critical Role of RNA Polymerase and Terminator Sequences. Br Biomed Bull Vol:12 No.2:

53.
Description

Molecular biology is a branch of science that explores the
molecular mechanisms underpinning the structure, function and
regulation of living organisms. It focuses on the interactions
between various systems of a cell, including the interrelationship
of DNA, RNA and protein synthesis and how these interactions
are regulated. This field has revolutionized our understanding of
biology and has profound implications for medicine, genetics,
biotechnology and evolutionary studies. Deoxyribonucleic Acid
(DNA) is the hereditary material in all living organisms. It
contains the instructions needed for the development,
functioning, growth and reproduction of all known living things
and many viruses. The structure of DNA is a double helix formed
by base pairs attached to a sugar-phosphate backbone. Brings
the appropriate amino acids to the ribosome during protein
synthesis. A component of ribosomes, where protein synthesis
occurs. Proteins are complex molecules that perform a vast array
of functions within organisms, including catalyzing metabolic
reactions, replicating DNA, responding to stimuli and
transporting molecules. Proteins are composed of amino acids
arranged in a linear sequence specified by the nucleotide
sequence of their corresponding genes. DNA replication is the
process by which a cell copies its DNA before it divides. This
ensures that each new cell receives a complete set of genetic
instructions. The process involves unwinding the double helix,
using each strand as a template for the synthesis of a new
complementary strand by DNA polymerase and proofreading
and repairing errors to maintain genetic fidelity.

Transcription

Transcription is the process of synthesizing RNA from a DNA
template. It involves: RNA polymerase binds to a specific region
called the promoter. RNA polymerase unwinds the DNA and
synthesizes the RNA strand by adding RNA nucleotides
complementary to the DNA template. RNA polymerase reaches a
terminator sequence, signaling the end of transcription and the
newly formed RNA strand is released. Translation is the process
by which the mRNA sequence is decoded to produce a specific
polypeptide (protein). The small ribosomal subunit binds to the
mMRNA and a specific initiator tRNA [1]. The ribosome travels
along the mRNA, adding amino acids to the growing polypeptid
e

chain as tRNAs bring the corresponding amino acids. The
ribosome reaches a stop codon, releasing the completed
polypeptide. Gene regulation refers to the mechanisms that
control the expression of genes, ensuring that the correct genes
are expressed at the right times and in the appropriate amounts.
Regulates the rate at which genes are transcribed. Modifications
after protein synthesis, such as phosphorylation, acetylation and
ubiquitination, affect protein function and stability. PCR is a
technique used to amplify small segments of DNA, generating
millions of copies [2]. It is essential for genetic analysis, cloning
and diagnostics. PCR involves cycles of denaturation (separating
the DNA strands), annealing (binding primers to the DNA) and
extension (synthesizing new DNA strands). Gel electrophoresis is
used to separate DNA, RNA, or proteins based on their size and
charge. Molecules are loaded into a gel matrix and an electric
current is applied, causing them to migrate through the gel.
Smaller molecules move faster, allowing for their separation and
analysis. DNA sequencing determines the precise order of
nucleotides in a DNA molecule [3]. Techniques such as Sanger
sequencing and next-generation sequencing (NGS) have
revolutionized genomics, enabling comprehensive analysis of
genetic information. It uses a guide RNA to direct the Cas9
enzyme to a specific DNA sequence, where it makes a cut. The
cell's repair mechanisms can then be harnessed to introduce
desired genetic changes [4].

Medicine

Molecular biology has led to significant advancements in
medicine, including the development of gene therapies,
personalized medicine and new diagnostic tools. Understanding
genetic mutations and their effects on cellular processes allows
for targeted treatments and the development of drugs tailored
to an individual's genetic makeup. In biotechnology, molecular
biology techniques are used to develop new products and
processes [5]. This includes the production of recombinant
proteins, Genetically Modified Organisms (GMOs) and industrial
enzymes. These innovations have applications in agriculture,
industry and environmental management. Molecular biology
provides tools for studying the evolutionary relationships
between organisms. Comparative genomics, the study of the
similarities and differences in the genetic material of different
species, helps trace evolutionary lineages and understand the
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genetic basis of adaptation and speciation. Molecular biology
techniques are integral to forensic science, where they are used
to analyze biological evidence [6]. DNA profiling, for instance, is a
powerful tool for identifying individuals based on their unique
genetic makeup, aiding in criminal investigations and legal
proceedings. Synthetic biology involves designing and
constructing new biological parts, devices and systems [7]. This
interdisciplinary field aims to create novel biological functions
and applications, such as engineered organisms for biofuel
production or biosensors for environmental monitoring. Systems
biology integrates data from genomics, proteomics and other
'omics' technologies to understand complex biological systems
as a whole. This holistic approach aims to model and predict the
behavior of biological networks, advancing our understanding of
cellular processes and disease mechanisms [8]. Advances in
single-cell analysis allow researchers to study the heterogeneity
of cells within a population. Techniques like single-cell RNA
sequencing provide insights into the gene expression profiles of
individual cells, revealing cellular diversity and developmental
pathways [9]. Molecular biology is a fundamental discipline that
has transformed our understanding of life at the molecular level.
Its techniques and discoveries continue to drive innovation in
medicine, biotechnology and beyond, offering profound insights
into the mechanisms of life and the potential for groundbreaking
applications in health, industry and the environment [10].
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