Name _____________________________________________________ Period _______


Mutation Activity:
What can happen when things go wrong?
Objectives:
-  To demonstrate the processes of transcription and translation.

-  To demonstrate how the three types of mutations occur (insertion, deletion, and substitution).

-  To demonstrate the effects of the three types of mutations on the amino acid chain produced  

    by a DNA strand.

Background:
The genetic makeup of all known living things is carried in a genetic material known as DNA.  The bases pair very specifically (A only with T and C only with G) so that when the DNA molecule replicates every cell has an exact copy of the DNA strand.

The order of the bases in a DNA molecule is the key to the genetic code of an individual.  Every three bases are known as a codon and codons code for amino acids.  Proteins are made up of amino acids and their order determines the protein made.  In this way the order of the bases in the DNA molecule determines which proteins are made.

DNA is found in the nucleus of the cell, but proteins are made at the ribosomes in the cell cytoplasm.  The mRNA molecule is used to carry the message from the DNA molecule in the nucleus to the ribosome in the cytoplasm.  RNA is very similar to the DNA molecule except that the base T is replaced with the base U and RNA is single stranded (one half of the ladder).

At the ribosome, another type of RNA (tRNA) transfers amino acids from the cytoplasm to the growing amino acid chain at the ribosome.
Sometimes there are problems with the DNA molecule that result in a change in the order of bases.  This is known as a mutation and there are three different types.

1)  Deletion:  a mutation where a base is left out.
2) Insertion:  a mutation where an extra base is added.
3) Substitution: a mutation when an incorrect base replaces a correct base.

There are three possible outcomes when DNA sequences change:

1) An improvement

2) No change at all

3) A harmful change

In this lab you will determine the amino acid sequence for a protein produced from a normal strand of DNA and then the amino acid sequence for a protein produced if a variety of mutations occur in that particular strand of DNA.

Procedure:

1. The following is a DNA template that a protein will be made from.  The DNA sequence shown below begins immediately following the TATA box.  Transcribe the DNA (starting with base #1) into mRNA in the row of spaces below.  Find the start codon and begin translation at that point.  Translate the mRNA into the correct amino acid sequence using the genetic code table.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	G
	C
	T
	T
	A
	C
	T
	G
	A
	G
	C
	T
	A
	C
	C
	C
	A
	G
	C
	T
	G
	A
	G
	C
	A
	C
	T
	T
	G
	G

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	XXXXX
	
	
	
	
	
	
	
	
	XXXXXX


This represents the normal protein amino acid sequence.  You will need to refer back to it to answer the questions throughout this activity.
2. Point mutation #1.  The following is the same strand of DNA but with a mutation at base#12.  Transcribe the DNA into mRNA then find the start codon and translate the mRNA into the correct amino acid sequence using the genetic code table.

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	G
	C
	T
	T
	A
	C
	T
	G
	A
	G
	C
	C
	A
	C
	C
	C
	A
	G
	C
	T
	G
	A
	G
	C
	A
	C
	T
	T
	G
	G

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	XXXXX
	
	
	
	
	
	
	
	
	XXXXXX


What type of point mutation is this? _____________________________________

Did the mutation cause the amino acid sequence to change from the original strand? Explain.   _________________________________________________________________ _________________________________________________________________________ 
Do you believe that this mutated DNA strand would create the same protein as the original?  ________ Why? ___________________________________________________________ _________________________________________________________________________

3.  Point mutation #2.  The following is the same original strand of DNA but with a different mutation at base#10.  Transcribe the DNA into mRNA then find the start codon and translate the mRNA into the correct amino acid sequence using the genetic code table.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	G
	C
	T
	T
	A
	C
	T
	G
	A
	C
	C
	T
	A
	C
	C
	C
	A
	G
	C
	T
	G
	A
	G
	C
	A
	C
	T
	T
	G
	G

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	XXXXX
	
	
	
	
	
	
	
	
	XXXXXX


What type of point mutation is this? _____________________________________

Did the mutation cause the amino acid sequence to change from the original strand? Explain.   _________________________________________________________________ _________________________________________________________________________ 

Do you believe that this mutated DNA strand would create the same protein as the original DNA strand?  ________ Why? ______________________________________________
__________________________________________________________________________________________________________________________________________________
4.  Point mutation #3.  The following is the same original strand of DNA but with a mutation at base#15. Transcribe the DNA into mRNA then find the start codon and translate the mRNA into the correct amino acid sequence using the genetic code table.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	G
	C
	T
	T
	A
	C
	T
	G
	A
	G
	C
	T
	A
	C
	T
	C
	A
	G
	C
	T
	G
	A
	G
	C
	A
	C
	T
	T
	G
	G

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	XXXXX
	
	
	
	
	
	
	
	
	XXXXXX


What type of point mutation is this? _____________________________________

Did the mutation cause the amino acid sequence to change from the original strand? Explain.   _________________________________________________________________ __________________________________________________________________________________________________________________________________________________

Do you believe that this mutated DNA strand would create the same protein or a different protein than the original?  ________ Why? ______________________________________
__________________________________________________________________________________________________________________________________________________

5.   Point mutation #4.  The following is the same original strand of DNA but with a mutation in which base #12 has been deleted.  Transcribe the DNA into mRNA then find the start codon and translate the mRNA into the correct amino acid sequence using the genetic code table.

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	G
	C
	T
	T
	A
	C
	T
	G
	A
	G
	C
	A
	C
	C
	C
	A
	G
	C
	T
	G
	A
	G
	C
	A
	C
	T
	T
	G
	G

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	XXXXX
	
	
	
	
	
	
	
	
	XXXX


Did the mutation cause the amino acid sequence to change from the original strand? Explain.   _________________________________________________________________ __________________________________________________________________________________________________________________________________________________

Do you believe that this mutated DNA strand would create the same protein or a different protein as the original?  _______________ Why? _________________________________ _________________________________________________________________________  _________________________________________________________________________
What term describes how this mutation alters the genetic code? _____________________

6.  Point mutation #5.  The following is the same original strand of DNA but with a mutation in which a base has been inserted before base#12.  Transcribe the DNA into mRNA then find the start codon and translate the mRNA into the correct amino acid sequence using the genetic code table.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	

	G
	C
	T
	T
	A
	C
	T
	G
	A
	G
	C
	A
	T
	A
	C
	C
	C
	A
	G
	C
	T
	G
	A
	G
	C
	A
	C
	T
	T
	G
	G

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	XXXXX
	
	
	
	
	
	
	
	
	
	X


Did the mutation cause the amino acid sequence to change from the original strand? Explain.   _________________________________________________________________ __________________________________________________________________________________________________________________________________________________ _________________________________________________________________________
Do you believe that this mutated DNA strand would create the same protein as the original?  ________ Why? __________________________________________________________
__________________________________________________________________________________________________________________________________________________
What term describes how this mutation alters the genetic code? _____________________

7.  Why would a mutation in a gamete have a greater biological effect than a mutation in a somatic cell?  Explain. ______________________________________________________ __________________________________________________________________________________________________________________________________________________
8. Sickle cell anemia is an example of a genetic disease caused by a point mutation.  Describe the specific DNA change that produces the abnormal hemoglobin protein. (Use your book or research it.) _________________________________________________________ ________________________________________________________________________
9. Which do you think would cause a more profound biological impact:  (A) a deletion near the beginning of a gene OR  (B) a deletion toward the end of a gene? ________________ Why? ____________________________________________________________________ __________________________________________________________________________________________________________________________________________________ _________________________________________________________________________[image: image1.wmf]
 Silent – no effect


Missense – changes one amino acid to a different one


Nonsense – changes an amino acid to a stop codon





Cause frameshift
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