
Genetic Mutations



Mutation - changes in DNA sequence 
caused by various mechanisms

Spontaneous mutations occur during 
DNA replication

Enzymes quickly repair most 
errors... 

Induced mutations are caused by 
mutagens

Mutagen - environmental agent that 
directly alters DNA within cell

Radiation, chemicals, viruses



Mutations in reproductive cells can be passed 
from one generation to next

Mutations in somatic (body) cells do not affect 
future generations 

Inherited genetic disorders: cystic fibrosis, 
sickle cell anemia, Tay-Sachs disease, 
hemophilia, color-blindness, and achondroplasia



Most inherited genetic diseases are recessive

Person must inherit two copies of mutated gene 
to inherit disorder

Two genetically similar adults are more likely 
to give a child two copies of a defective gene

Diseases caused by just one copy of defective 
gene (Huntington's disease) are rare

Keep it 
outside the 

family



Types of Mutations 
 Small Scale Mutation 
Mutations that involve changes to individual 
base pairs or small groups of base pairs

Mutations that involve changes in chromosomes 
and may involve many genes

 Large Scale Mutation



Change in single nucleotide within a gene

Mutation may be beneficial, harmful, or neutral

Three types: substitution, insertion/deletion, 
inversion  

 Point Mutations  

Small Scale Mutations



Substitution - replacement of one base pair by 
another in a DNA sequence
Insertion - addition of a base pair to a DNA sequence
Deletion - removal of a base pair in a DNA sequence

Insertions and deletions 
cause Frameshifts

Inversion - two adjacent bases trade places

Frameshift - shift in reading frame resulting in 
multiple missense and/or nonsense mutations



Change in one or more base pairs - results in new 
codon

Mutated DNA sequence codes for same amino acid - 
resulting protein is not altered

Does not affect functioning of gene - no change 
in phenotype

 Silent Mutations



 Missense Mutations
Change in one or more base pairs - results in 
new codon

Mutated DNA sequence codes for different amino 
acid - protein sequence and structure affected

Protein may be non-functional or function 
differently

Can be beneficial if it creates a desirable 
effect



Change in one or more base pairs - results in a 
premature stop codon in gene

Polypeptide is cut short and most likely will 
be unable to function

 Nonsense Mutations



Involve multiple nucleotides, entire 
genes, or whole regions of 
chromosomes

Inversion - reversal in orientation 
of gene on chromosome

Translocation - movement of entire 
genes or sequences between 
chromosomes

Gene amplification - multiple copies

Ex: Down Syndrome

Large Scale Mutations



Mutations - Good or Bad?
Mutations are responsible for variety of individuals 
and species of organisms 

Negative mutations render individuals less fit - not 
selected for by nature

Beneficial mutations cause individuals to experience 
greater survival and reproductive success - passes 
mutation on to future generations

Most mutations are neutral - have no affect on 
individual


