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How can a MUTATION in DNA affect An Organism? 
                                                 

INTRODUCTION:  Sometimes the DNA code that makes up a gene has an error in it. This error is called a MUTATION. When the DNA contains an error, the mRNA it makes will copy that error.  When the mRNA contains an error, it will code for incorrect amino acids and produce an incorrect protein. 
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Sickle-cell anemia is a disorder that gets its name from the sickle shape of the red blood cells. The sickled red blood cells are caused by a mutation in the hemoglobin of the person with the disorder (one base is changed for another) Hemoglobin is the main protein in red blood cells. Each hemoglobin molecule carries oxygen from the lungs to all other parts of the body. . Sickle hemoglobin undergoes repeated changes in shape from round to sickle shape. This constant changing damages the hemoglobin and ultimately destroys the red blood cell itself.  The body often cannot keep up with red blood cell production.
1. Define: gene:______________________________________________________________________________________________________

                  hemoglobin:______________________________________________________________________________________________

                  mutation:__________________________________________________________________________________________________

                  sickle-cell anemia:_______________________________________________________________________________________
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PROCEDURE:

1. Examine Table 1.  The two columns show a section of normal DNA and a section of DNA that has a mutation in it. The mutation is called sickle hemoglobin.
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In Table 1, in the row marked mRNA code, write in the correct letters that will match with the nitrogen base letters of DNA given in the row above. Do this for both columns. 

3. In Table 1, in the row marked Order of amino acids, write in the correct order of the amino acids coded for by the mRNA. Do this for both normal and sickle hemoglobin.  Use the wheel to the right to help you.

4. In the row marked Shape of blood cells, draw in what you think will be the correct shape of blood cells for the kind of protein found in the raw above. Use the diagrams in ‘Figure 1 for reference.

5. In the column marked This section codes for sickle hemoglobin, locate the two nitrogen bases that are different in DNA & mRNA from those in the column for normal hemoglobin, Color those bases that are mutations red on the sickle hemoglobin and blue on the normal hemoglobin. 

Table 1. COMPARING NORMAL WITH SICKLE MUTATION DNA
	
	This section codes for 

“normal”  hemoglobin
	This section codes for 

“sickle” hemoglobin

	DNA code
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QUESTIONS

1. Look at the two DNA molecules in Table 1. What nitrogen bases in the sickle mutation DNA are different from those of the normal DNA? _____________________________________________

2. How many amino acids are different in sickle hemoglobin DNA compared with normal hemoglobin DNA?__________________

3. What type of mutation is the sickle hemoglobin? _____________________________________________How do you know:________________________________________________________________

4. How does your DNA determine whether you develop sickle cell anemia? _______________________________________
________________________________________________________________________________________________
5. When might a change in the DNA sequence have no effect on the traits of an organism? _______________________
________________________________________________________________________________________________
6. Where would a change in the DNA sequence make the greatest difference in the protein sequence?__________

________________________________________________________________________________________________
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Figure 1: shapes of blood cells
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