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INTRODUCTION 
 
A gene mutation is a permanent alteration in the DNA sequence 
that makes up a gene, such that the sequence differs from what 
is found in most people. Mutations range in size; they can affect 
anywhere from a single DNA building block (base pair) to a large 
segment of a chromosome that includes multiple genes. 

 
Gene mutations can be classified into two major ways: 
 

 Hereditary mutations are inherited from a parent and 
are present throughout a person’s life in virtually every 
cell in the body. These mutations are also called 
germline mutations because they are present in the 
parent’s egg or sperm cells, which are also called germ 
cells. When an egg and a sperm cell unite, the resulting 
fertilized egg cell receives DNA from both parents. If 
this DNA has a mutation, the child that grows from the 
fertilized egg will have the mutation in each of his or 
her cells. 

 
 Acquired (or somatic) mutations occur at some time 

during a person’s life and are present only in certain 
cells, not in every cell in the body. These changes can 
be caused by environmental factors such as ultraviolet 
radiation from the sun, or can occur if an error is made 
as DNA copies itself during cell division. Acquired 
mutations in somatic cells (cells other than sperm and 
egg cells) cannot be passed to the next generation. 

 
Types of gene mutations: 

 
  There are three types of DNA mutations: 

 Point mutation: Change in the single base of the 
DNA. It’s often known as single nucleotide 
polymorphism. Read our amazing article on Point 
mutation.  

 Insertion: The insertion of additional base pairs may 

lead to frameshifts depending on whether or not 
multiples of three base pairs are inserted. Combinations 
of insertions and deletions leading to a variety of 
outcomes are also possible. 

 Deletions: A deletion, resulting in a frameshift, results 
when one or more base pairs are lost from the DNA (see 
Figure above). If one or two bases are deleted the 
translational frame is altered resulting in a garbled 
message and non-functional product. A deletion of three 
or more bases leave the reading frame intact. A deletion 
of one or more codons results in a protein missing one 
or more amino acids. This may be deleterious or not. 

 

Causes of Mutations 
 
Errors in DNA Replication: On very, very rare occasions DNA 
polymerase will incorporate a non-complementary base into the 
daughter strand. During the next round of replication the miss 
incorporated base would lead to a mutation. This, however, is very 
rare as the exonuclease functions as a proofreading mechanism 
recognizing mismatched base pairs and excising them. 

 
Errors in DNA Recombination: DNA often rearranges itself by a 
process called recombination which proceeds via a variety of 
mechanisms. Occasionally DNA is lost during replication leading 
to a mutation. 
 
Chemical Damage to DNA: Many chemical mutagens, some 
exogenous, some man-made, some environmental, are capable of 
damaging DNA. Many chemotherapeutic drugs and intercalating 
agent drugs function by damaging DNA. 
 
Radiation: Gamma rays, X-rays, even UV light can interact with 
compounds in the cell generating free radicals which cause 
chemical damage to DNA. 
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