
Protein Synthesis Review #1

Part 1. Terminology
Directions:  Define the following terms: 
	Vocabulary Term
	Definition

	Mutation
	

	Point Mutation
	

	Frameshift Mutation
	

	Transcription
	

	Translation
	


Part 2.  Practice
Directions:  Complete the boxes below by finding the mRNA and amino acid sequence.  Compare the mutant DNA strands to the original strand.  Circle the mutation in the mutant DNA strands. Classify each mutation.

Original DNA sequence:   T A C  G C G  T G C  A C G  A T G  C A G  T A G  T A C 
  mRNA sequence:
      _____________________________________________________________
  amino acid Sequence:     _____________________________________________________________
Mutation #1 DNA sequence:   T A C  G C G  T G C  A C G  A T C  C A G  T A G  T A C 

  mRNA sequence:
      
__________________________________________________________
  amino acid Sequence:     
__________________________________________________________
  Type of Mutation:
      ______________________
Mutation #2 DNA sequence:   T A C  G C G  T G C  T C G  A T G  C A G  T A G  T A C 

  mRNA sequence:
      
__________________________________________________________
  amino acid Sequence:     
__________________________________________________________
  Type of Mutation:
      ______________________

Mutation #3 DNA sequence:   T A C  G C G  C T G  C A C  G A T  G C A  G T A  G T A  C 

  mRNA sequence:
      
__________________________________________________________
  amino acid Sequence:     
__________________________________________________________
  Type of Mutation:
      ______________________

Part 3.  Cystic Fibrosis
Directions:  Cystic Fibrosis is a disorder where the individuals have lung and kidney problems.  The disorder is caused by a mutation in one of the individual’s genes.  Complete the boxes below by finding the mRNA and amino acid sequence.  Compare the mutant DNA strands to the original strand.  Circle the mutation in the mutant DNA strands. Classify each mutation.

1. Normal Gene:  A C C A T T A A A G A A A A T A T C A T C T T T G G T G T T T C C T A T G A T
  mRNA sequence:   _________________________________________________________________________________
  Amino acid sequence:  ______________________________________________________________________________
2. Mutant Gene 1:  A C C A T T A A A G A A A A T A T C A T C G G T G T T T C C T A T G A T
  mRNA sequence:   _________________________________________________________________________________
  Amino acid sequence:  ______________________________________________________________________________
  Type of Mutation:      ______________________ 


3. Mutant Gene 2: A C C A T T A A A G A A A A A A T C A T C T T T G G T G T T T C C T A T G A T
  mRNA sequence:
 ______________________________________________________________________________
  Amino acid sequence:  ______________________________________________________________________________
  Type of Mutation:      ______________________ 

Part 4. Sickle Cell Anemia
Below are the DNA sequence for the normal hemoglobin protein and the mutant DNA sequence for the sickle cell hemoglobin protein.
Normal Hemoglobin:

G G G C T T C T T T T T

Sickle Cell Hemoglobin:
G G G C A T C T T T T T

A. Transcribe and translate the normal and sickle cell DNA.

NORMAL mRNA sequence:
 _____________________________________________________________
NORMAL Amino acid sequence:  ____________________________________________________________
MUTANT mRNA sequence:
 _____________________________________________________________
MUTANT Amino acid sequence:  ____________________________________________________________
B. Identify this type of mutation and explain why it is.  _________________________
____________________________________________________________________________________

C. If the mutant DNA sequence was  G G G C T T C T T A A A , would this mutant DNA result in sickle cell hemoglobin?  Explain your answer.  ___________________________________________________
____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________
