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Genetic Mutations and 
Biotechnology

• Changes in DNA are known as genetic 
mutations. 

Three different types of mutations:
– Insertion – when an extra base is added into 
the sequence.

– Deletion- when a base is deleted from the 
sequence.

– Substitution- when one base is substituted
(swapped out) for another.
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Identifying Mutations

Original Strand: A  T  C  G  T  C  A  A
Mutant Strand: A  T  C  T  C  A  A

Type of mutation:  __________________

Original Strand: T  T C  C G  T  A  T  C
Mutant Strand: T  T C  C G  A  A T  C

Type of Mutation: ___________________

Deletion

Substitution

More Practice

Original Strand: G  G G C  T  A  G  G G
Mutant Strand: G  G G G C  T  A  G  G G

Type of Mutation: ___________________

Original Strand: T  A  C  G  T  A  T  G
Mutant Strand: T  A  G  C  T  A  T  G

Type of Mutation: ___________________

Insertion

Substitution
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Causes of Mutations

• Genetic mutations are 
caused by physical and 
chemical agents known as 
mutagens.  A mutagen is 
anything that can cause a 
mutation or change in DNA.

• Examples of Mutagens:

- X-Rays - Ultraviolet radiation

- Asbestos - Chemicals in

cigarette smoke
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• Mutations can be beneficial, harmful, or have 
no effect at all.  Some mutations in DNA can 
be repaired by enzymes that your cells 
contain before it becomes a problem.  

• Mutations in DNA could also result in death 
or for an individual having a genetic disorder.  

Examples of Genetic Mutations

1) Sickle cell anemia –

Genetic disorder caused 
by a single base 
mutation.  Red blood 
cells become misshaped
and cannot hold enough 
oxygen.  The shape of 
the cells increases the 
chance of clotting.
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Is Sickle Cell all bad though?
Sickle cell anemia can provided some resistance 
to malaria. Malaria is a disease caused by a 
protozoan parasite that is spread by mosquitos. 

• 2) Cystic fibrosis-

Genetic disorder where a child needs to 
inherit two faulty genes to get the 
disorder.  Mucus builds up and can get 
infected in the lungs because the CFTR
protein does not function correctly.          
1 out of every 4,000 children have Cystic 
fibrosis in the U.S. 
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• Albinism-
Another disorder where 
the offspring needs to 
inherit the bad gene 
from each parent.  The 
gene is a defect in a 
protein to produce 
melanin, which is a 
pigment for skin, hair, 
and eyes. 

Albino animals and people 
can also have eye 
problems, prone to 
sunburn and skin cancer, 
and weak immune 
systems.
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• Down Syndrome-

• Genetic disorder caused by organism 
inheriting an extra chromosome at 
position 21.  Some symptoms are 
decrease muscle tone at birth, 
flattened nose, small ears, and mental 
disabilities.

Biotechnology- Analyzing Pedigrees
• Pedigree is a diagram which is used to 
trace a trait through generations of a 
family.  
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Royal Pedigree - Hemophilia

Reading Pedigrees

I

II

III
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Pedigrees Key  - draw in your notes

• Unaffected Male

• Unaffected Female

• Affected Male

• Affected Female

• Carrier Male

• Carrier Female

• Marriage

• Children

Genetic Engineering

• Genetic Engineering (GE) is the 
modification of an organism’s genetic 
code through artificial means.  GE often 
involves transferring a specific trait 
(gene) from one organisms into a plant or 
animal of an entirely different species.
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1) Selective Breeding

• Selective Breeding - a 
method that has been 
used for thousands of 
years in which people 
selectively breed certain 
plants or animals for 
desired characteristics. 
Ex: dog breeds, food 
crops. 

2) GMO’s

• Genetically Modified Organisms
(GMO’s) - When a gene from 
one organism is purposely 
moved to improve or change 
another organism in a 
laboratory, the result is a 
genetically modified organism 
(GMO). It is also sometimes 
called "transgenic" for 
transfer of genes.
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3) Cloning

• Cloning - The term cloning describes a number of 
different processes that can be used to produce 
genetically identical copies of an organism. The 
copied organism, which has the same genetic 
makeup as the original, is referred to as a clone.  
Much debate surrounds the ethics of cloning. 

4) Gene Therapy

• Gene Therapy – an 
experimental technique 
that uses genes to treat 
or to prevent disease.  
In the future, this 
technique may allow 
doctors to insert 
specific genes into a 
person’s cells, rather 
than drugs or surgery. 


