Mutations Virtual Lab
Directions: Navigate to the website below and follow the steps indicated below to go through the mutations simulation to gain experience with errors in the genetic code and how it changes the expression of the gene through protein synthesis.  Once complete, answer the questions below thoroughly.
What you are responsible for: knowing the physical process of how a mutation forms, what a mutation is and how it can effect an organism, and the different types of mutations (see mutation guide in section VI for this).
http://www.mhhe.com/biosci/genbio/virtual_labs/BL_26/BL_26.html

I. Introduction:
Mutations involve a physical change to genetic material that results in the abnormal encoding of protein sequences.  The impact of these changes can be insignificant to the extreme of devastating.
In this lab, you will complete mRNA and protein sequences based on the information provided.  You will be given a starting mRNA sequence, its associated amino acids, and a mutation rule.  Use these to construct a new mRNA sequence.  Compare the original and mutated sequences to see the impact of the mutation.  
The mutation guide contains information on various types of mutations and their impact.  
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III. Virtual Lab Questions: 
1. Describe the differences between the original and mutated sequences.

2. How many amino acids were changed?
3. What do you think will be the impact of this mutation? Why?

4. Was the sequence a result of point or frameshift mutation?

5. Explain why all mutations are not necessarily harmful.

6. Does changing the sequence of nucleotides always result in a different amino acid sequence? Explain.
IV. Mutation Guide:
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Point Mutation

Point mutation occurs when
there is a substitution of one
nucleotide for another. This
type of mutation usually only
impacts one codon in a
sequence.
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Start and Stop Cadons

AUG (Methionine) is the start
codon for protein sequences.

UAA, UAG and UGA are stop
codons. When a sequence of
nucleotides results in a stop
codon, the protein sequence
stops. The remaining
nucleotides and their resulting
amino acids are no longer
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Frameshift Mutation

Frameshift mutation involves
the insertion or deletion of
one or more nucleotides from
the sequence. This insertion
or deletion results in a
shifting of the nucleotides.
This creates different amino
acids in the protein
sequence. Generally, the
amino acid sequence after
the insertion or deletion is
devastated.
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Are Mutations
Beneficial?

Yes. Mutations are
responsible for the
increase the genetic
variability in populations

of organisms. They are
essential for the survival
of species and they
make evolution
possible.
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Step 2 — Construct the mutated or
original sequence by dragging
nucleotides and amino acids to their
new locations. Click a nucleotide or
amino acid to remove it.

Step 3 — Use the information on
the Amino Acids Chart to identify
the nucleotides and amino acids.
‘associated with the mRNA sequence
created.

Step 4 — Click the Check Button to
see if you have correctly created the
MRNA and protein sequences.

Step 5 — Answer journal questions
1- 4 for each sequence you create,
and then answer the remaining
questions.

Step 6 — Click the Mutate Button to
generate another sequence.




image2.png
Step 1 — Click the Mutate Button to
see a sequence and a mutation rule.
‘There are two types of sequences,
original and mutated

1f an original sequence is displayed,
read and apply the mutation rule to
the original sequence to determine

the mutated sequence.

If a mutated sequence is displayed,
read the mutation rule that was
applied to the original sequence to
get the mutated sequence. Then,
work backwards from the mutated
sequence to recreate the original
sequence.
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Silent. Mutation

A silent mutation is a type of
point mutation that does not
change the amino acid
sequence of the protein. In
silent mutation, a nucleotide
mutates {o another
nucleotide. However, the new
nucleotide also codes to the
original amino acid. This type
of mutation s likely to have
litle effect on the protein
sequence.
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Amino Acids and Protein Sequences

‘The number of amino acids in a
protein sequence can range from 2 to
several thousand. In general, the
fewer amino acids in the protein
sequence impacted by the mutation,
the more likely the protein sequence
will be able to function normally.

This is not always the case though
For example, sickle cell disease can
result from a single nucleotide change.
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What are Mutations?

Mutations involve a physical change
to genetic material that results in the
‘abnormal encoding of protein
sequences.

Mutations ocour in about 1 out of
100 000 nucleotides. These
mutations usually have little or no
impact on the organism due to
several complex systems that fix
damaged DNA.

However, not all mutations are
harmless. Four thousand diseases
can be inherited from mutated
genes.





