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A mutation is a change or alteration happens in a DNA, gene or 

chromosome due to intrinsic or extrinsic factors such as an error in 

replication or exposure to UV light, respectively.

Change in the nucleotide sequence of the DNA”, is a mutation.

The mutation is an important biological process in nature. It can be

helpful or harmful. For instance, the mutation creates variations in nature

by providing new alleles in nature and hence helps in evolution.

The word mutation was similar to the French word “mutacioun” which

literally means “process of changing.”

Although the “mutation” world was originally derived from the Latin

word “mutare”. The meaning of this is “to change.”

Introduction
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History

The term “mutation” was coined by Hugo De Vries in 1890. However,

before him, Seth Wright, an English farmer noticed mutation first time in

his unusual short-lege male lambs during 1791. He fails to define the

process.

After the findings of Hugo de Vries, the mechanism of mutation was

studied by Morgan in 1910.

In 1927, H. J. Muller performed experiments of artificial mutagenesis.

Using the X-rays he had introduced mutation in Drosophila. For that, he

was awarded Nobel prize in 1946.
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Gene Mutation

Mutation or series of mutations occur in the sequence of a gene that changes the

function of a gene is referred to as gene mutations.
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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– insertion or addition of a base into the gene sequence. Often

known as addition mutation.
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Deletion–When a base or some bases deleted from the gene sequence.
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Inversion– When some gene sequences inverted and inserted back into the

original sequence.
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Substitution– When some bases of a gene sequence are replaced by other 

bases.
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Forward mutation:

Genetic Mutation from wild-type to mutant or evolution of new mutation from

wild-type allele is called a forward mutation. The forward mutation leads to the

evolution of new traits in the population.

Backward mutation:

A mutation is a unidirectional process, but sometimes some mutation gives

original (wild-type) allele back to population, such mutation is called the

backward or back mutation.

Back mutation is a very rare and unusual phenomenon in nature.

It gives original phenotype back into the population by true back mutation or by

the occurrence of a secondary mutation.

In true back mutation, a mutation occurred at the same location as it occurred

during forward-mutation. In simple words, it gives the wild-type codon back to

the population.
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Silent mutation:

It is non-expressive. In silent mutation, a new codon codes for the same amino

acid as the wild-type one.

Mis-sense mutation:

A codon originated from a nucleotide change that will code for different

amino acids. It can lead to alteration or loss of function in protein.

Nonsense mutation:

A stop codon is added to the premature protein. It stops protein synthesis

because a stop codon ends synthesis of protein and results in a premature

protein or truncated protein.

Frameshift mutation:
Base pair alteration causes abnormal reading frame which ultimately results in

an abnormal protein formation.

A specific reading frame has a start codon and a stop codon. In between both

codons, a definite coding sequence is present.

In a frameshift mutation, alteration in DNA leads to shifting of this reading

frame from one place to another in a genome. So the position of start or stop

codon changes.
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Spontaneous Mutation

Spontaneous mutations happen without any known reasons.

It arises due to metabolic errors, replication errors or due development errors.

Spontaneous mutations are rare and occur without any reason. It’s originated by

birth.

Larger genes are more prone to spontaneous mutation because the chance of

replication error is higher in larger genes.

The rate of spontaneous mutation is 10-5 per gene per generation during

replication.
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Induced mutation is resulting from exposure of an organism to

mutagenic agents. The general mutagenic agents are radiation, UV light and

chemicals.

The UV light is responsible for xeroderma pigmentation and skin cancer, it

causes uncontrolled cell division by penetrating into the skin.

Due to the lower energy of the UV light, it can not penetrates other tissues

of us but it can penetrate the skin cells and activates oncogenes.

Chemicals such as alkylating agents and base analogues are common

chemical mutagens. However, every chemical is somehow mutagenic to our

DNA.

Furthermore, climate change and lifestyle play a major role in acquiring

mutations.

18As per SPPU New CBCS syllabus



19As per SPPU New CBCS syllabus



Spontaneous mutations are stable, inherited and occur infrequently in

populations. The rate of inheritance depends on the types of inheritance

pattern.

Spontaneous mutations are miraculous. It remains recessive in the

parental organism and not show off symptoms. Its effect shows in

consecutive generations.

In contrast, induced mutations immediately show its effect on target

organism.
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Common mutagens use in plant mutation induction
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