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  Case Study 1


Part 3: Inheritance of traits

“Well, I certainly feel better about that,” said Greg. “I guess there is no reason to worry about passing on md to our children. They’ll just have to worry about inheriting their father’s incredible good looks, fabulous sense of humor, creativity …”

“And modesty … Hold on a second, God’s gift to the world,” Olga chimed in. “We still haven’t talked about factor viii deficiency, which is why we came here in the first place.”

“Well,” Dr. Ciletti began, “factor viii deficiency is what’s known as a sex-linked disease. Before we get to that, let’s take a look at a disease with a slightly simpler mode of inheritance. Many traits, whether or not they are considered to be diseases, are described as autosomal recessive traits. These are the ones you alluded to earlier when you talked about diseases that skip generations and about people being carriers. Some common recessive traits include albinism, sickle cell disease, and cystic fibrosis, which I promise we will get to, Olga. Now, let’s look at some of the rules governing these types of traits.”

Questions
1. What are the hallmarks of an autosomal recessive trait?

2. What does consanguineous mean? Why is this concept especially important when discussing recessive genetic disorders?

3. What is it about the inheritance pattern of factor viii deficiency seen in Greg and Olga’s pedigree that point toward it not being an autosomal recessive trait?

References

Autosomal Recessive Inheritance

http://www.uic.edu/classes/bms/bms655/lesson5.html

What is Albinism?

http://www.albinism.org/publications/what_is_albinism.html

Genetic Disease Profi le: Sickle Cell Anemia

http://www.ornl.gov/sci/techresources/Human_Genome/posters/chromosome/sca.shtml

Genetics Home Reference: Cystic fi brosis

http://ghr.nlm.nih.gov/condition=cysticfibrosis
TASK: Figure out the genotype of each member of Greg and Olga’s families for hemophilia.  Figure out the genotype of each member of Greg’s family only for myotonic dystrophy.
Pedigree symbols


Affected:  This person will be homozygous. Whether homozygous 
dominant or homozygous recessive depends on how trait is inherited.

Carrier: This person will be heterozygous.  How this shape is filled 

in varies, but a shape that is half shaded = carrier.

Determining Genotypes in Pedigrees

1. Choose which trait to follow in the pedigree.

a. Usually the “disorder” or “abnormal” trait is one followed.

2. Draw the pedigree, fill in the affected shapes.

3. Next to the pedigree make a table that shows the generation and personal ID number.

	Generation
	ID
	Genotype

	
	
	


4. If an affected trait is recessive:

a. All filled in shapes are homozygous recessive (aa)– write genotype in table

b. The parents of aa people will have at least ONE recessive allele.

c. If these parents do NOT show the recessive trait, they MUST be heterozygous, write the genotype in the table. Half color in heterozygous people

d. If a person is NOT affected, they can either be AA or A-.  Figure out which depending on kids and write genotype in table.

OR

4. If an affected trait is dominant:

a. All empty shapes are homozygous recessive (aa) – fill in genotype in table

b. All filled in shapes are either homozygous dominant (AA) OR heterozygous (Aa). 

c. If a person has kids that are NOT affected, then the person and their affected partner will be heterozygous (Aa). Heterozygous genotypes are half colored in.  Fill in genotype in table.

d. If an affected person has affected children, then that person MAY be AA or A-. Figure out which depending on kids and partner and write genotype in table. These shapes should be completely filled in (even A-)


Greg’s family – myotonic dystrophy





Greg’s family – hemophilia A





Olga’s family – hemophilia A





How is this trait inherited?











How is this trait inherited?











