When Good DNA Goes Bad: 

             NAME___________________________

A Look at Mutations  




Date ______________  Per _________
INTRODUCTION:  Each time a cell divides, it must make a copy of its DNA during a process known as DNA replication.  Sometimes during replication, an error is made that causes subsequent changes in the mRNA and proteins that are made using that DNA.  These errors or changes are called mutations.  In this activity you will be translating strands of mRNA into small sequences of amino acids.  You will also be experimenting with various types of mutations and trying to determine which mutations cause the greatest change in the polypeptide sequence.

STEP 1:  Copy the strand of mRNA that you were given in the space below.  Using a standard “dictionary” of mRNA codons, translate your mRNA into the correct sequence of amino acids.  Write the correct sequence of amino acids underneath your strand of mRNA.
mRNA:        

amino acids:
1. What is the first codon in your mRNA sequence? What amino acid does it code for?

2. Check with some of the students near you.  What is the first codon in their sequence?

3. Based on these observations, what would you hypothesize about all strands of mRNA?

4. What is the last codon in your sequence? What amino acid does it code for?
5. Check with some of the students near you.  What is their last codon and what does it do?

6. What would you hypothesize about the last codon for all strands of mRNA that code for proteins?

STEP 2: Point mutations are changes in only 1 or a few nucleotides of DNA.  Point mutations include substitutions in which one base is changed to another. In your mRNA strand, change every C that is the third base in a codon to a U.  Write the newly mutated mRNA in the space below.  Now translate the new mRNA into a polypeptide sequence.

Example:   AUG/ACU/GUC/CAG/UCA/UCC/ACU    (The underlined C’s would be changed to U’s.)

mutated mRNA:  
 
amino acids:
7. What did you discover about your new polypeptide strand (compared to the original)?

Collect some class data:


Number of strands with premature STOP codon
________


Number of strands with no new amino acids
________


Number of strands with 1 new amino acid

________


Number of strands with 2 new amino acids

________


Number of strands with 3 or more new amino acids
_______​​​_

8.  Sometimes when a mutation occurs the resultant polypeptide is not changed.  These are referred to as silent mutations.  How do you explain that some students have strands with no new amino acids?

STEP 3:   Another type of mutation occurs when one base is either deleted or a new base is inserted into a DNA sequence.  This causes the entire sequence of codons to shift over by one base and is called a frameshift mutation.  In your original mRNA strand, add one extra base (A) immediately after the START codon in your mRNA sequence.  Write the newly mutated mRNA is the space below.  Translate this into a new amino acid sequence (polypeptide).

mutated mRNA:        

amino acids:
9.  How does this polypeptide differ from the original and the ones you created in steps 1 and 2?

Collect some class data:

Number of strands with premature STOP codon
________

Number of strands with no new amino acids
________


Number of strands with 1 new amino acid

________


Number of strands with 2 new amino acids

________


Number of strands with 3 or more new amino acids
_______​​​_

8. What did you discover about the type of mutation where a single base is inserted into the mRNA sequence?
9. What would have happened to the polypeptide if you had deleted a single base instead of inserting a base at the same location in the mRNA sequence?

10. What would have been the results if the insertion or deletion of a base had happened near the end of the mRNA sequence?
GENERAL QUESTION:
13.  Summarize what you have learned about mutations and their effect on the resulting polypeptide.  Which type of mutation would have the greatest effect on the resultant polypeptide?  And the least?  Does a mutation always have an effect on the polypeptide?  Would the effect be as significant if you delete or insert 3 bases?
1. AUG CUC UCU GGA UAC CGC AAG CGA AAC UAA
 

2. AUG UUU GCU CCG UUU UAC CCU UAU UCG UAG
 

3. AUG CCU CCG UUU AAG UAU CUA AUC CGG UAG
 

4. AUG UCG ACC CAA UGU CUG UGU AUU ACG UGA
 

5. AUG CUG UGG GGG CCG AUG CGG CAG UGG UAA
 

6. AUG AGC ACU CCA UCA CAC UAC GUU AGG UAA
 

7. AUG CUA AGU ACC CUC GCC GAG ACG GAU UAG
 

8. AUG CAG GGC AGA CAG GCA UGG UUA GAU UAG
 

9. AUG AAC UCU ACU UUU AUG GAU UGG AAC UGA
 

10. AUG AGU AGC AGU CUG ACG GGC GUA CAA UAA
 

11. AUG GUG UCC GCG UCA CCU GUG GAU CGG UAG
 

12. AUG GCU AGG CGG ACG GCG CUU ACA GUG UAA
 

13. AUG GGG GUG GAC CUC AAG AAU UCU CGC UGA
 

14. AUG UAC UUA CAU CAU UCC AUC UCA CUC UAG
 

15. AUG CAC CGC AAA UAC UAC GCA CGA GAU UAG
 

16. AUG UCC CGG UUA CGU GGC AAC GCG AAC UAA
 

17. AUG GUA GGU CGC AUA GGG GAC UUC AAA UGA
 

18. AUG AUA CGG AUG CUU GCG CCA UAU CUU UAA
 

19. AUG CGG AUU UCU GCG ACU CAC UUA UUC UAG
 

20. AUG CGA CUU UAC ACC AAU GGC UUA AUG UAA
 

21. AUG UUC GCA UUC UGU GCC AAC GAU GCA UGA
 

22. AUG UCA AAG AGU UAC CCC CUC GAA GUC UAG
 

23. AUG AAC UUG CUC UUU CCC AAU GCU UAC UAA
 

24. AUG AUU AGU CUG CGA UCC GGG UCC CAA UGA
 

25. AUG GAG UCG UUU GGC UUA UUC ACU GCU UAA
 

26. AUG UAC AGG CGU CCC CCU AAU AAA GCA UGA
 

27. AUG CGA GAA UUC GCA CAG GCC GUU CAC UGA 
 

28. AUG GUU CAG UGU ACA UCG CAC AAA UAU UAA
 

29. AUG AGA CAC UAG ACC GAA UUU CGA GUC UGA
 

30. AUG GUC UUU AGC UCU CUU AGA UCC GUU UGA
 
