Genetics Essential Assignment
Scenario: 

The McCann Family

Carol and Tim have a six year old daughter named Grace. They have just learned that she has leukemia and that she needs a bone marrow transplant. To find a donor, the doctors have asked for the blood types of all the family members, including parents, grandparents, aunts, uncles and first cousins as a way to begin to see who might match Grace’s blood type O blood. In humans there are four different blood types: A,B,AB, and O. Each of these types are genetically different in that people with type A and B blood each produce a different enzyme (which is a protein molecule) that impacts the formation of blood molecules. People with AB blood produce a combination of both enzymes, and people with O blood do not produce any of this type of enzyme.
Carol and Tim immediately got on the phone and called all of their relatives. Some family members knew their blood type, but others had to go and have their blood tested. Within a week Carol had all of the information from her side of the family. She found that her own blood type is type A and that her only sister, Laura has blood type AB. Laura is married to Will and they have a set of twins. Surprisingly, Ron, the male twin has blood type B and Rose, the female twin has blood type AB. Carol’s parents Sue and Jay, have type A and type B blood respectively.
It took Tim a little longer to get a response from his side of the family, but once they all called back he found that his sister Donna has type O blood. Tim has type B blood and their parents, Karen and Walter, had B (Karen) and O (Walter). Both Walter and Karen are deceased.  Donna’s husband, Tony, has type A blood and their only son, Ryan, has type A like his father.
Carol and Tim also have two other children, their oldest son, Jerry has type A blood and their middle daughter, Beth has type AB blood

Next the doctors will need to do more tests on the people that match Grace to find out if they could be bone marrow donors for Grace.
Word bank:

	Homozygous Dominant

Homozygous Recessive 

Heterozygous Dominant

Pedigree

Carriers


	Alleles

Inheritance

Punnett Square

Codominance

Genotype

Phenotype

Phenotypic ratio

Genotypic Ratio


Your Tasks:

As a research specialist for the doctor you must give a report to the doctor so that he can then utilize the information in counseling Carol and Tim of what to expect in the next steps in curing Grace of this potentially debilitating genetic disorder.
 1. Construct a pedigree of the information given, using all symbols and lines for marriage ,    offspring, sex, carriers, generations and twinning properly. Label all members of both families by name and allelic combination (genotype) as can be determined by the information you have.

2. Construct a proper Punnett Square for the individual(s) that have enough information and is a match to Grace. Show the monohybrid cross of that person’s parents and the genotypic and phenotypic combinations and list the phenotypic and genotypic ratios from that cross.
3. List individuals that display zygotic combinations of Homozygous Dominant, Homozygous Recessive, Heterozygous Dominant, and Heterozygous in a chart like the one below. You only need to include the individuals that have genotypes that we can be certain of. 
	Homozygous Dominant
	Homozygous recessive
	Heterozygous
	Heterozygous Dominant 

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


4. Write a letter to the parents of Grace indicating the findings of your research. Clearly describe how you made your selection of a donor or donors.  Be sure to include the words in the word bank and the tests that a potential donor needs to go through before they can donate bone marrow to a leukemia stricken individual (3 paragraphs minimum in letter format to the parents.)
Possible Research Sites:
http://www.leukemiabmtprogram.org/patients_and_family/stem_cell_and_marrow_donors/donor_selection_process/testing_procedures.html
http://rarediseases.about.com/od/rarediseasesb/a/bmt05.htm
http://www.rockymountainbmt.com/static/Becoming-a-Donor.html
