
Effects of 
mutations

Types of 
mutation

Cause of 
mutations

8.1 GENE MUTATIONS

Substitution

Deletion

Addition

Duplication

Inversion

Translocation

A nucleotide is changed for 
a different one, usually 

changing one codon

May result in a stop 
codon 

May result in the same 
amino acid due to 

degenerate nature of 
the genetic code

May change the amino 
acid, resulting in a 

different polypeptide 
structure

A group of bases 
move to a different 

chromosome

Group of bases are 
reversed in order, 
completely changing 

the codons

Extra bases are 
added into a gene

Can cause a 
frameshift

Bases are 
repeated

Mutations arise 
spontaneously during DNA 

replication in the cell cycle

Loss of one or 
more nucleotide

If a multiple of 3 
bases are lost, 
there is not a 

frameshift

Frameshift

Mutagenic agents 
increase the 
likelihood of 

mutations 
occurring during 
DNA replication

Changes the base 
triplets in every codon 

downstream of the 
mutation

Silent 
mutation 

Same amino acid is 
coded for

Radiation e.g. 
X-ray, UV

Chemicals e.g. in 
tobacco smoke

Change in 
one codon

Changes one 
amino acid

Germline mutation 
- within gametes, is

hereditary Somatic mutation -
within body cells, 

not hereditary AQA
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