Learning Science Through Forensics Activities   

Activity #9: Can and Should a Relative’s DNA Sample Be Used for Identification and/ or Conviction of a Suspect?
Objectives:
Students will learn how DNA profiles are generated and compared.

Students will learn how (and why)familial relationships affect DNA profiles.

Students will explore some ethical considerations around how DNA samples are obtained and used to solve crimes.

Time:

2 hours (depending on the nature of the ethical portion of the activity)

Introduction:  This activity uses an on-line, educational activity (the Blackett Family DNA Activity) to answer the first question: can a relative’s DNA sample be used, in theory, to identify a suspect?  The Blackett Family DNA activity was designed by Bob Blackett, a DNA analyst, using DNA samples from his own family and a technique called RFLP analysis to generate DNA profiles for comparison.  Students can follow the inheritance of four different DNA markers (alleles) from one generation to the next by completing the exercises provided in the activity and examining the four profiles, one for each marker, that accompany the activity. Although RFLP analysis is no longer used to create DNA profiles for comparison, current technologies rely on the same principles demonstrated in the activity.  The site also provides valuable information on DNA profiling and the techniques involved that might prove useful to other forensic activities.


Once students have completed the Blackett Family activity and established whether familial relationships can be identified through comparison of DNA profiles, they will then address the ethical considerations associated with using the DNA profile of a suspect’s relative.  Is it ethical to use someone else’s DNA profile to confirm the identity of a suspect or to help convict a suspect? And, does it make a difference whether the relative’s profile was obtained through a criminal DNA database or as a result of a compulsory or voluntary DNA sample? The ethical component of this activity can be conducted in a variety of ways including as individual assignments (e.g. reading responses) in preparation for classroom discussions or through organized debates with different groups being assigned different positions.
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Procedures:  The Blackett Family DNA Activity can be found at The Biology Project site, (http://www.biology.arizona.edu/human_bio/activities/blackett/introduction.html),  which is maintained by the University of Arizona.  Have students complete the Blackett Family DNA Activity as an out-of-class assignment or as an in-class group activity (preferable as many students initially need help interpreting the profiles).  If done as an in-class activity, several copies of the four DNA profiles can be printed so that each group is provided a complete set (all four alleles). The questions for students to answer can also be printed.


Once the activity has been completed, students can summarize what they learned about the effect of familial relationships on DNA profiles (e.g. how many alleles out of 12 would two siblings share, a father and son share, etc.) and how these relationships might prove useful in forensic applications. Then they need to be prepared to explore whether the DNA sample of a relative should be used to help solve a crime.


A list of questions designed to prompt discussion on this issue are provided below.  There are limited resources available which address the issue, with a couple provided below including the website for the American Civil Liberties Union which is a very interesting and important resource for other issues as well.

Resources:


From USA Today:

http://www.usatoday.com/tech/science/genetics/2006-08-22-dna-partial-matches_x.htm?POE=TECISVA
ACLU site: http://www.aclu.org/
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List of Ethical Questions to Consider
Should a Relative’s DNA be Used to Identify and/or Convict a Suspect?

Questions to Consider:

1) Will the use of near-match DNA searches in law enforcement erode the privacy of a large number of people?

2) Certain law enforcement experts hypothesize that crime occurs in clusters within some families but not others.  Will this practice create new divisions in society between those families who have had one or more family member convicted of a crime and those families whose members have never been convicted?
3) Should the practice of near-match DNA searches be limited to certain types of crimes?
4) Should a relative of a suspect who is unavailable be compelled to provide a DNA sample or should a sample only be obtained voluntarily?  Should this decision depend on the nature of the crime?
5) What will happen to the DNA sample and the profile of a relative who either voluntarily or involuntarily provides a sample? Should it enter a database or be destroyed? Could and/or should this profile be used to convict the individual who provided the sample in a totally unrelated crime?
6) USA Today recently reported that a woman in Maryland is suing to have the DNA profile of her late son, a convicted armed robber, removed from the CODIS database so his close relative’s won’t be subjected to “close genetic surveillance.” Should the FBI be forced to remove that profile?
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