DNA Mutation Lab            Names:__________________________________________
INTRODUCTION:   During the process of DNA replication, transcription, and translation, mistakes are made.  We have around 6 billion base pairs that can possibly be mismatched.  Fortunately, 97% of our DNA does not code for anything.  Everyone’s DNA contains at least a few mistakes, or what scientists call mutations.  Sometimes these mutations occur when DNA is copied during replication and cell division.  Other times the environment may cause these mutations, such as the Ultraviolet rays from the sun, or the chemicals from cigarettes.  Our cells usually catch and repair most of these damaging mutations.  As we grow older, our DNA repair stops working as well and we begin to accumulate these changes/mutations in our DNA.


Some of these mutations occur in body cells and are NOT passed down to offspring, such as skin cells.  Other mutations occur in cells that produce gametes (eggs and sperm) and ARE passed down to future generations.  These are called germ-line mutations.  These types of mutations allow diseases to run in families because mutated genes are passed down to offspring- hereditary diseases.
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Sickle Cell Anemia

- disease causing crescent-shaped blood cells

- causes painful episodes

- effects 1 in 12 African Americans

Normal Protein Sequence: 
        Start  Thr  Leu  Thr  Pro  Glu  Glu  Lys  Ser  Stop

Patient 1 

DNA:


      TAC  TGA  GAC  TGA  GGA  CTC  CTC   TTC  AGA  ATC
mRNA Codon: 
       ___________________________________________________

Amino Acids Sequence:    ___________________________________________________

Patient 2 

DNA: 


     TAC  TGA  GAC  TGA  GGA  CAC  CTC   TTC  AGA  ATT
mRNA Codon:
      ___________________________________________________

Amino Acids Sequence:   ___________________________________________________

Questions:

Which patient has the Sickle Cell Anemia mutation? ______________________

What type of mutation is this? ________________________________________

At which amino acid did this occur? __________________________________

At which nitrogen base did this occur? _________________________________
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Duchenne Muscular Dystrophy
- disease causing weakened muscles 

- symptoms: poor balance, difficulty walking, difficulty breathing

- fatal in middle to late teen years
Normal Protein Sequence: 
  Start  Ser  Val Tyr  Ala  Stop

Patient 1
DNA:

  TAC  AGG  CAG  AUC  CGC  AUU  


mRNA Codon:
    ______________________________________



Amino Acids Sequence:  ______________________________________

Patient 2
DNA:

  TAC  AGG  CAT  ATA  CGC  ATT


mRNA Codon:
   _______________________________________



Amino Acids Sequence: ______________________________________

Questions:

Which patient has Muscular Dystrophy? _________________________________

What type of mutation is this? _________________________________________

At which amino acid did this occur? ____________________________________

At which nitrogen base did this occur? __________________________________
	First Letter
	Second Letter
	Third Letter

	
	U
	C
	A
	G
	

	U
	phenylalanine
	serine
	tyrosine
	Cysteine
	U

	
	phenylalanine
	serine
	tyrosine
	Cysteine
	C

	
	leucine
	serine
	stop
	Stop
	A

	
	leucine
	serine
	stop
	tryptophan
	G

	C
	leucine
	proline
	histidine
	Arginine
	U

	
	leucine
	proline
	histidine
	Arginine
	C

	
	leucine
	proline
	glutamine
	Arginine
	A

	
	leucine
	proline
	glutamine
	Arginine
	G

	A
	isoleucine
	threonine
	asparagine
	Serine
	U

	
	isoleucine
	threonine
	asparagine
	Serine
	C

	
	isoleucine
	threonine
	lysine
	Arginine
	A

	
	methionine
	threonine
	lysine
	Arginine
	G

	G
	valine
	alanine
	aspartate
	Glycine
	U

	
	valine
	alanine
	aspartate
	Glycine
	C

	
	valine
	alanine
	glutamate
	Glycine
	A

	
	valine
	alanine
	glutamate
	Glycine
	G
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