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DESCRIPTION

Genetic mutations are changes or alterations in the DNA or
RNA sequence of a gene or organism. These changes can be
caused by external factors, such as radiation, exposure to
chemicals, and viruses, or can occur due to mistakes during the
replication of genetic materials. These alterations can lead to
physical abnormalities and a variety of diseases including cancer.
The complexity of genetic mutations is that these changes in the
genetic code may lead to positive results, such as increasing the
likelihood of surviving
negative outcomes like cancerous cells. The way that genes
interact with one another is highly complex, so it is difficult to
predict
occurs. It is also difficult to predict how long-term mutations will
affect generations down the line. For example, some genetic
conditions are passed down from parent to child due to a single
gene mutation that occurred many years ago. Additionally, the
impact of external environmental factors on DNA is not always

in environment, but can also cause

the way a mutation will affect an organism before it

clear. The occurrence of genetic mutations is often random and
unpredictable; however, some individuals may be more prone
than others to suffer from certain types of mutations based on
their family history and lifestyle choices. For instance, those who
frequently come into contact with hazardous materials or
chemicals have an increased risk for developing DNA-altering
conditions due to their environmental exposures. Additionally,
certain lifestyle choices such as smoking or drinking can
increase an individual’s risk for developing illnesses caused by

genetic mutations [1-3].

When exploring the complexities of genetic mutations it’s
important to remember that there are both positive and negative
effects associated with them. While some mutations may result
in increased survival rates in harsh environments under certain
conditions, others may lead to serious illness if neglected over
time. It's important for individuals with family histories of
certain conditions related to gene mutations or those who have
been exposed to hazardous materials or substances in their

everyday lives understand these risks so they can make informed
decisions about their health moving forward.

Genetic mutations are changes in hereditary information that
occur when the DNA sequence in a gene or chromosome is
altered. There are various causes of genetic mutations, including
environmental factors and issues with DNA replication. Between
these two causes, there is an array of complexities that must be
explored to gain a better understanding of genetic mutations.
DNA acts as the blueprint of our cells. It contains the
instructions for all cellular activities within our bodies. When
this blueprint is disrupted by a mutation, it can have severe
impacts on our health. Environmental factors like smoking, high
levels of radiation, and certain chemicals can cause genetic
mutations due to their mutagenic properties. Radiation
specifically targets DNA when it enters the cell and can cause
several types of alterations in the sequence.

Another major cause of genetic mutations is errors during DNA
replication. This process occurs when a cell has to divide into
two daughter cells with identical copies of the original parent
cell’s genetic material. During this process, mistakes can be made
when copying genes from one strand to another which leads to
changes in the order of nucleotides or base pairs that make up
the double helix structure. The mistake that occurs during
replication determines what kind of mutation will take place.
Point mutations refer to single base pair changes within a gene
such as substitutions or additions which result in altered gene
products. Insertions are extra base pairs added into a gene while
deletions result in lost nucleotides from a sequence [4-7].

Genetic mutations are complex changes in the genetic material
of a cell that can cause alterations in the structure and function
of a gene. These changes can affect DNA, the chemical
instructions that direct how cells grow and divide, as well as
RNA, which is synthesized from DNA and carries out the
instructions encoded by genes. Genetic mutations can occur
through
nucleotides within a gene. Depending on the nature of these

changes in one single nucleotide or multiple

changes, there are four main types of genetic mutations: Point
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Mutations, Insertion Mutations, Deletion Mutations, and
Chromosomal Mutations. Point mutations involve one single
nucleotide that is changed due to substitutions or transitions.
These mutations occur when a single nucleotide base is replaced
with another in either DNA or RNA molecules. These
replacements can be categorized as transition mutations when
purines (A & G) are switched with other purines or pyrimidine’s
(C & T) are switched with other pyrimidines. A substitution
mutation occurs when a purine is replaced by a pyrimidine or
vice-versa. While Point mutations may be beneficial depending
on which amino acid is substituted during translation of mRNA
to protein; most cases result in non-functional proteins.
Insertion mutations involve adding one extra nucleotide into
the existing sequence. This type of mutation leads to an increase
in DNA length and causes a frame shift; meaning that all
subsequent codons would be shifted into different reading
frames as opposed to those before it resulting in incorrect
translation into proteins. It’s important to note that while some
amino acids may stay the same after an insertion mutation due
to some codons having more than one possible anticodon; most
insertions will cause non-functional proteins.

Deletions involve removal of one or more nucleotides from
existing sequence resulting in loss of information being
translated from DNA to protein synthesis. This type of mutation
also leads to a decrease in DNA length and results in frameshifts
similar to insertion mutations except this time leading to
premature termination codons resulting in non-functional
proteins. Chromosomal mutations involve more drastic changes
due to structural rearrangements within chromosomes such as
deletions,  amplification/duplications and  translocations
involving long lengths of DNA sequences causing disruption
into genes located [8-10].
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