Learning Science Through Forensics Activities   

Activity #8: Forensics and Blood Typing
Objectives:

Students will review basic principles of inheritance patterns.




Students will learn about ABO blood types.




Students will practice Punnett Square analysis.

Time:


30 minutes.

Introduction:  Blood collected from a crime scene is first typed as to its ABO type to quickly eliminate or include individuals as potential sources. This activity provides some easily solved problem sets related to the inheritance of the ABO red blood cell antigens set in the context of forensics to establish relatedness, paternity, or maternity.


This activity could be used in combination with forensic-based ABO science kits which simulate the testing of blood for the ABO antigens so that students get to experience how blood is typed and learn how the tests work.  One such kit is available at www.onlinesciencemall.com. 
Instructor’s Notes: Forensics and Blood Typing

Procedure: The problem sets can be printed out and assigned as homework or used as an in-class activity.
To prepare for this activity, students should be familiar with the basic principles of Mendelian inheritance (dominant v. recessive traits, co-dominance) and know how to construct and use Punnett squares. The instructor may also want to describe the composition of blood as a connective tissue, the structure and function of red blood cells, and the concept of an antigen.

Resources:

Forensic Application of Genetics and DNA (tutorial with links):

http://www.mun.ca/biology/scarr/DNA_Forensics.htm
In-Class Activity: Forensics and Blood Typing

Student Problem Set
Name ______________________________







Section______________Date___________

ABO Blood Type and Forensics

Introduction: The three alleles (iA, iB, and iO) responsible for the ABO blood type in humans are found at the isoagglutin locus (i) on chromosome 9.  All possible genotypes and their corresponding genotypes are listed in the table below.  Note that iA and iB are co-dominant; both are expressed in the phenotype when present.
	Genotype
	Phenotype

	iA iA
	Type A

	iA iO
	Type A

	iB iB
	Type B

	iB iO
	Type B

	iA iB
	Type AB

	iO iO
	Type O


Answer the following questions using Punnett Square analysis.

1) Is it possible for a man with type AB blood to be the father of a daughter with type O blood? Demonstrate your answer.
2) The police received a report from the parents of Kim Hollar who believe their daughter was kidnapped by her ex-boyfriend, Ted Pole.  At Ted’s home, they do not find Ted or Kim, but do discover what appears to be evidence of a disturbance and are able to recover a small amount of blood which is quickly typed and determined to be type O.  Kim’s parents don’t recall their daughter’s blood type, but her father has type B and her mother has type B blood.  Could the blood come from their daughter? Demonstrate your answer.
3)  Police receive a report of a man who is acting strangely at a local diner.  When they arrive, they note he is in the company of a young boy.  The man claims he is the boy’s father but the boy is too young or too afraid to answer questions. The man’s blood type is O, but the boy’s is type A.  Could the man be the father of the young boy? Demonstrate your answer.
4) A young female, who was adopted, searches for her biological parents.  The detective she hired to locate them, claims he has discovered their identity and submits a bill to his client.  The young woman has type AB blood while her biological father’s blood type is A while her mother’s is AB.  Should she pay the detective? Demonstrate your answer.

5) Jack Smart is a talented student athlete at a local high school.  His brother, Calvin, however, is constantly in trouble with the law and the police suspect that he may be involved in a recent violent crime in which some blood from the suspect was transferred to a knife handle.  The police asked Calvin’s parents and his brother for their blood type.  Calvin’s parents refuse, but Jack provides his blood type which is AB.  The blood on the handle is type O.  Is it possible for siblings with type O and AB blood to share the same parents?  Demonstrate your answer.
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