DNA Fingerprinting

Open the file "DNA Fingerprinting" of the program "Explorations in Cell Biology and Genetics" (George Johnson ISBN 0-697-29214-2 WCB McGraw-Hill). 

Click on Wcb_pc_(D:)/Startbio/Menu/DNA Fingerprinting. Make sure your speakers are turned "on" in order to hear the audio portion of this exercise.

You will examine in sequence the evidence from eight different real-life legal cases in which DNA fingerprinting was used to prove or disprove the guilty of an accused individual. You are free to examine all the data and decide whether each individual is guilty or not (however, most of the questions that follow do not ask for this information). Instead, various aspects of the data are critically examined and answers to the questions formulated from these evaluations. Once you have determined the guilt or innocence of each accused, click on "Include" or "Exclude" depending upon which you believe the evidence supports. You can then check the results and history of the case by clicking on "Legal Briefing" at the top of the window. Click on "New Investigation" to go to the next case.

Some important information about the program:

1. Each electrophoretic gel shows two lines of bands labeled as "molecular weight". These are used to estimate the size of the DNA fragments. 

2. The "RFLP Frequency in Population" window is information about how common the banding pattern shown on the gel is in the general population. For example, a frequency number of 0.11 means that 11% of the population has the same band pattern as that obtained in the gel. 

3. The "RFLP Cumulative Occurrence in Population" window keeps track of the chances that someone in the population will not only have the same band pattern as that shown in the gel but also the same pattern in the previous gels tested. The more probes used, the less likely two people will show the same pattern with all of the probes. 

4. Testing probes are radioactive single-stranded DNA molecules, which are specific for a particular repetitive DNA fragment and will bind to it thereby making it radioactive. This binding allows one to detect its presence as a dark band (the resulting fragment will migrate in the gel as a function of molecular weight - size).

Question #1: Why is it necessary to DNA fingerprint the victim in each case?

Question #2: In case #1, assume you are the prosecuting attorney and your only evidence against the accused is the gel using probe D18S27. Predict how a good defense lawyer would attack your evidence; please include a discussion of RFLP in your answer.

Question #3: In case #2, why does the accused yield only one band on the gel? Your answer must include a discussion of genetics with the detection of DNA molecules using standard separation techniques used in today’s forensic laboratories!
Question #4: How does case #2 illustrate the value of using more than one probe? (Please include a discussion of RFLP in your answer).
Question #5: In case #2, if you could use only one of the four probes, which would you prefer if you were the prosecuting attorney? Why? Which probe would you prefer to use if you were the defense attorney? Why?

Question #6: In case #2, assume you are a defense lawyer who is examining the prosecution data from the gel using probe D17S79. Do you have any grounds for criticizing the data? Explain.

Question #7: In case #3, examine the data from the gel using the D17S79 probe. What conclusions can you make about this case from this gel? Explain.

Question #8: In case #4, pretend you are a prosecuting attorney who has a choice of entering into evidence either the data from probe D17S79 or DXYS14 but not both. Which probe would you choose? Why?

Question #9: In case #5, the accused father was in fact shown to be the real father yet his DNA fingerprint does not exactly match the child's. Why not?

Question #10: In case #6, the suspect was declared innocent. The data were sufficient to clear him even though it was not as extensive as in previous cases we have seen. Name 2 ways in which the data were less comprehensive.

Question #11: In case #7, suppose you are a prosecuting attorney and your sole evidence for convicting subject #1 are the data generated using probe D2S44. A good defense lawyer might criticize the evidence in what two ways?

Question #12: In case #8, examine the data using probe D10S28. Could subject #1 (the bottom gel pattern) be the father? Why? Why not?

Navigate into the "Topic Information" file to obtain an overview of the process of DNA fingerprinting. You may also want to enter the "Graphics and Photos" file for further information. Information from these two files should prove useful in helping you answer the following questions.

Question #13: What is used to "cut" DNA for fingerprinting purposes?

Question #14: What method is used to separate the DNA fragments?

Question #15: What do the initials RFLP stand for?

Question #16: Define polymorphism.

Question #17: DNA fingerprints are more conclusive for which of the following:

a. to prove someone committed a crime, 

b. to prove someone did not commit a crime?

NOTE: Please show all work to support your answers.

 

