Sickle Cell Gene Detection - Practice Paper Lab

You are a genetics counselor and you have a meeting with a couple from Ghana (Mary and James) because they would like to know if they are carriers for Sickle Cell Anemia.  During this meeting, you tell them that there are three different types of people in regard to this disease:

· Normal – this person makes all normal hemoglobin (2 copies of the normal DNA sequence)

· Sickle Cell Trait – this person makes half normal and half abnormal hemoglobin, but are usually healthy because they have enough normal (1 copy of the normal DNA sequence, 1 copy of the Sickle Cell Anemia sequence)

· Sickle Cell Anemia – this person make 100% abnormal hemoglobin and because of this have a variety of medical complications (2 copies of the Sickle Cell Anemia sequence)

You take a sample of their DNA and the lab technicians use a restriction enzyme called MstKK, which recognizes the DNA sequence GGTCTC, and cuts the DNA between the first T and the first C.  Note: You are only seeing one strand of the DNA molecule here.  You could figure out the other half very easily.

Strand A: Normal DNA sequence

…AAGGTCTCCTCTTTTTGGTCTCCTCAGGTCTCCTT…

Strand B: Sickle Cell sequence

…AAGGTCTCCTCTTTTTGGTCACCTCAGGTCTCCTT…

Follow the directions below to draw sample gels for each of the three different types of people. 

1. Find all the places in each DNA molecule where the enzyme will make a cut and mark the fragments with a line like was done above.

2. Count the number of base pairs in each fragment.  Write down the size of each fragment from each strand:

a. Size of fragments from strand A: ______________________

b. Size of fragments from strand B: ______________________
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3. To the right, create a drawing that indicates where the bands will be located on the gel for each of the following: 

a. A person with two normal copies of the hemoglobin gene

b. A person with two mutated copies of the hemoglobin gene

c. A person with one normal and one mutated copy of the hemoglobin gene


4. How does this activity relate to the lab we’re doing?

a





b





c
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