DNA Fingerprinting

MEGA MOOLA
Mr. IM Megabucks, the wealthiest man in the world, recently died. Since his death, 3 women have come forward.  Each woman claims to have a child by Megabucks and demands a substantial share of his estate for her child.  Lawyers for the estate have insisted on DNA typing of each of the alleged heirs.  Fortunately, Megabucks anticipated trouble like this before he dies, and he arranged to have a sample of his blood frozen for DNA typing. The results of the test are shown below.  Remember that every person has two of each chromosome, one inherited from his mother and one inherited from his father.  Half of every person’s DNA comes from his mother and half from his father.  The question is, could that father be Megabucks?
1. [image: image1.jpg]Figure 261 Results of hybridization analysis.
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For each of the children, highlight the bands that come from the mother.  In other words, highlight the bands that each child has in common with his/her mother.  Highlight the bands that could come from Megabucks.  
2. Compare the remaining bands with the DNA profile from Megabucks. If he is the father, then all of the circles bands in the child’s profile would have a corresponding band in his profile.  Use a ruler to help you line up the bands accurately. (Remember the father’s chromosomes are transmitted to a child, so not every band from the father would match the child’s profile.)

3. Repeat this procedure for the alleged heirs.  

1. Could any of them be the Megabucks’ children? Explain each one!!
THE CASE OF THE BLOOD KNIFE
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Late one April night, government agents received an an anonymous tip that the National Art Musuem was about to be robbed of a priceless jewel collection.  When they arrived at the museum, they saw they were too late; the jewels were gone.  Lying facedown on the floor next to the empty jewel case was the body of a man the chief inspector recognized as the international jewel thief Heinrich Millhouse.  Millhouse has been shot in the chest at close range; his clothes were saturated with blood.  Underneath the body, the inspectors found a bloody knife.  At the airport the next day, police apprehended Englewood Smink, the murdered thief’s occasional partner in crime.  Smink denied all knowledge of the murder and the theft.  When asked about the fresh cut on his hand Smink said that he had had an accident on the kitchen that morning.  Suspicious, the chief inspector ordered DNA tests on the victim, the blood on the victim’s clothes, the blood on the end of the knife found under the victim, and Smink.  Police laboratory technicians used the DNA electrophoresis technique to look at two different chromosome regions.  
1. What is your interpretation of the data?

2. Should Smink be released?  Why or why not?

A MIX UP AT THE HOSPITAL
On June 6 at approximately 1:00 p.m., Mrs. Smith, Mrs. Stevenson, and Mrs. Jones each delivered a healthy baby boy at Grapevine hospital.  At 1:20 p.m., the hospital’s fire alarm sounded.  Nurses and orderlies scrambled to evacuate patients, and the 3 new babies were rushed to safety.  After the danger had passed, the hospital staff was distressed to find that in the confusion, they had forgotten which baby was which! Since the babies were rescued before receiving their identification bracelets, there was no easy way to identify them.  Dr. Anne Robinson, head of pediatrics, ordered that DNA typing be performed on the babies and their parents.  The DNA typing lab looked at 2 different chromosome regions.  The DNA profiles are shown below.  
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1. Which baby belongs to which couple?
2. On the left and right of the DNA fingerprint is a scale.  This scale tells the reader the length in base pairs of the fragments.  Which mother has a fragment that is 200 base pairs in length?

3. Which mother has 3 fragments between 80 and 100 base pairs in length?
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2. A mother and father have twins that are not
identical. Which two babies below could be
theirs? Remember that the babies each receive
only one chromosome of each pair from each

parent.

Mather Father Baby 1 Eal

——
[——— ]

Baby 3 Baby 4

| @ Unknown Zone

<o o o W

szadf

Position the poter over any handle and drag to crop.

g start

s &6 (5

1 1

=




TWINS

A mother and father have twins that are not

identical. Which two babies could be

theirs? Remember that the babies each receive

only one chromosome of each pair from each

parent.

