Name: 
___________ Date: ____________ Period: ______

Mutations Practice Questions
There are several types of mutations:

                DELETION (a base is lost)

                INSERTION (an extra base is inserted)   
                             Deletion and insertion cause what’s called a FRAMESHIFT mutation, meaning the reading “frame” changes, changing the amino acid sequence.

                SUBSTITUTION (one base is substituted for another)

                             If a substitution changes the amino acid, it’s called a MISSENSE mutation.

                             If a substitution does not change the amino acid, it’s called a SILENT mutation.

                             If a substitution changes the amino acid to a “stop,” it’s called a NONSENSE mutation.
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       Complete the boxes below.  Classify each as either Deletion, Insertion, or Substitution AND as either   
         frameshift, missense, silent or nonsense (hint: deletion or insertion will always be frameshift).                 
	Original DNA Sequence:
T  A  C  A  C  C  T  T  G  G  C  G  A  C  G  A  C  T

mRNA Sequence: 

 
Amino Acid Sequence: 
 __________________________________________________________________


	Mutated DNA Sequence #1
T  A  C  G  A  C  C  T  T  G  G  C  G  A  C  G  A  C  T 

What’s the mRNA sequence?
(Circle the change)  

What will be the amino acid sequence? 
 

Will there likely be effects? 
   What kind of mutation is this? ___________________________


	Mutated DNA Sequence #2:
T  A  C  A  C  C  T  T  A  G  C  G  A  C  G  A  C  T 

What’s the mRNA sequence?
(Circle the change)  

What will be the amino acid sequence? 
 

Will there likely be effects? 
   What kind of mutation is this? ___________________________


Mutated DNA Sequence #3:
T  A  C  A  C  C  T  T  A  G  C  G  A  C  G  A  C  T 

What’s the mRNA sequence?
(Circle the change)  

What will be the amino acid sequence? 
 

Will there likely be effects? 
   What kind of mutation is this? _______________
	Mutated DNA Sequence #5:
T  A  C  A  C  C  T  T  G  G  G  A  C  G  A  C  T 

What will be the corresponding mRNA sequence? 
 

What will be the amino acid sequence? 
 

Will there likely be effects? 
  What kind of mutation is this? ____________________________


1. Which type of mutation results in abnormal amino acid sequence? 

2. Which type of mutation stops the translation of the mRNA? ______________________________________
3. Deletion can happen as a gene mutation or as a chromosomal mutation. What is the difference?

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Sickle Cell Anemia
Sickle cell anemia is the result of a type of mutation in the gene that codes for part of the hemoglobin molecule.  Recall that hemoglobin carries oxygen in your red bloods cells.  The mutation causes the red blood cells to become stiff and sickle-shaped when they release their oxygen.  The sickled cells tend to get stuck in blood vessels, causing pain and increased risk of stroke, blindness, damage to the heart and lungs, and other conditions.

Directions: Analyze the normal DNA strand & the mutated Sickle cell DNA strand below to determine which amino acid is changed and what type of mutation occurred. 

Normal hemoglobin DNA :                C A C G T G G A C T G A G G A C T C C T C
Normal hemoglobin mRNA  :           __________________________________
Normal hemoglobin AA sequence:  ____________________________________________________________
Sickle cell hemoglobin DNA  :         C A C G T G G A C T G A G G A C A C C T C
Sickle cell hemoglobin mRNA :     __________________________________

Sickle cell hemoglobin AA  :          ____________________________________________________________
4. What type of mutation occurred in the example above?
 ___________________________________________________________
Directions: Use your codon chart to determine the effect of the following mutations.  

5. Suppose the DNA sequence GCTATATCG was changed to GCGATATCG. How would the products of transcription and translation be affected?

6. Compare the original sequence GCA CCG AGA to the mutant sequence GCA CAC GAG and determine what type of mutation has occurred.

7. Suppose you overlooked #8 on a test and put the answer to #39 in #38's spot on the Scantron form. Then you put all the rest of the answers in order, but one space away from where they should be on the form (OUCH!). This analogous (similar) to what mutation?

a. substitution
b. insertion
c. deletion
d. inversion
Directions: Base your answer on the portion of the mRNA codon chart and information below. 


Series I represents three mRNA codons. Series II includes a mutation of Series I. 






Series I:      AGAUCGAGU





Series II:     ACAUCGAGU

8. How would the amino acid sequence produced by the mutant strand (Series II) compare to the amino acid sequence produced by Series I?
	a. The amino acid sequence would be shorter
	b. One amino acid would change

	c. The amino acid sequence would remain                   unchanged
	d. More than one amino acid in the sequence would change


9. Read the following passage and answer the following questions.
Mutations are permanent changes in the sequence of nitrogen containing bases. Mutations occur when base pairs are incorrectly matched (ex.  A bonded to C rather than A bonded to T) and can, but usually do not, improve the product coded by the gene. Inserting or deleting base pairs in an existing gene can cause a mutation by changing the codon reading frame used by a ribosome. Mutations that occur in somatic (body cells) are often not detected because they cannot be passed on to offspring. They may, however, give rise to cancer or other undesirable cellular changes. Mutations in the body cells can produce functionally different proteins that cause such genetic diseases as Tay-Sachs, sickle cell anemia, and Duchenne muscular dystrophy.

a. During which cellular process do mutations arise? __________________________________
b. Do all mutations affect the proteins made? Explain. ____________________________________________________________________________________________________________________________________________________________
c. How does a mutation effect somatic cells differently from somatic cells? _____________________________________________________________________________
10. Indicate whether or not each of the following base pair substitutions would lead to a change in amino acid sequence by writing either Yes or No in the spaces provided. 

i. ______________ AAA to AAG

ii. ______________ AAA to AAC

iii. ______________ TGT to TGC

iv. ______________ TGT to TGA

v. ______________ TGT to GGT

vi. ______________ TGT to TTT

11. Do all mutations result in a change in a protein? Explain.

12. Suppose that exposure to X-ray radiation causes a mutation in a gene and the TGG (codon X) is changed to GGT. This alteration will result in:

a. all codons following X to be misread
b. only codon X being misread
c. all codons being misread
d. no change in the polypeptide coded for by this gene
