
Mutation



• Mutations are sudden heritable changes in a gene or chromosome, involving qualitative

or quantitative alterations in the genetic material.

• It produces an alteration in the character under its control.

• The earliest record of point mutations dates back to 1791, when Seth Wright noticed a

lamb with exceptionally short legs in his flock of sheep.

• Hugo de Vries introduced the term “mutation” to describe the heritable phenotypic

changes of the evening primrose, Oenothera lamarckiana.

• The first scientific study of mutation was started in 1910, when Morgan started his

work on fruitfly, Drosophila melanogaster and reported white eyed male individuals

among red eyed male individuals.

• The rate of mutation is increased either by using physical or chemical agents and this

process is called as Mutagenesis.

• An agent that has the ability to produce mutation is called the Mutagen.

• The mutability of some genes is influenced by other genes called Mutator genes.

Mutation



Classifications of mutations

• Based on Size 

a) Point Mutation

b) Gross Mutation

• Based on Origin or Cause

a) Spontaneous Mutation

b) Induced Mutation

• Based on Direction

a) Forward Mutation

b) Reverse Mutation

• Based on Cell type

a) Somatic Mutation

b) Germline or Gametic Mutation

• Based on Occurrence

a) Non-recurrent Mutation

b) Recurrent Mutation



1) Point Mutation – change in small segment of DNA, usually a single 
nucleotide

2) Gross Mutation - change involving more than one nucleotide pair, which 
may be an entire gene or entire chromosome

• Point mutations can be further classified based on their effects on the amino acid 
sequence of polypeptide encoded by a gene

A) Silent Mutation- do not alter the AA seq of the polypeptide even though the 
nucleotide seq has changed

B) Missesnse Mutation – change the AA seq with a wrong AA occupying a given 
position in the polypeptide chain

C) Nonsense Mutation – a change from normal codon to a terminator codon

D) Frame shift Mutation – addition or deletion of nucleotides in multiples of one 
or two, leading to shift of reading frame, creating numerous missense or 
nonsense codons throughout the remainder of the chromosome 

Based on Size 





Based on Origin or Cause

1. Spontaneous Mutation – occurs 
without a known cause

2.    Induced Mutation- result from 
exposure to known environmental 
agents like physical ( radiations), 
chemical (nitrogen mustard, 
nitrous acid, bromouracil)



Based on Direction

1) Forward Mutation – changes the 
allelic state from original (wild type) 
to a mutant form (usually changes a 
gene from dominant to recessive 
form)

2) Reverse Mutation - changes the 
allelic state from mutant form 
(abnormal phenotype) to the 
standard the standard wild type 
form (usually changes a gene from 
recessive to dominant form)



Based on Cell type

1) Somatic Mutation – occurs in 
body cells excluding germ line 
cells. This will not be transmitted 
to the progeny

2) Germline or Gametic Mutation 
– occurs in sex cells (sperm or 
egg cell or in a precursor cell that 
produces gametes). It is 
transmitted to the next 
generation. 



Based on Occurrence

1) Non-recurrent Mutation – occurs as a rare and unique event thus 
give rise to just one representative form of the mutated gene

2) Recurrent Mutation – occurs at a certain regular rate every 
generation
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