Incomplete Dominance

The disease sickle-cell anemia is caused by a mutated allele that affects the structure of hemoglobin, the protein in your red blood cells that carries oxygen.  If you have one mutated copy (a), you do not have any symptoms of the disease but you are prone to malaria.  If you have both mutated copies (aa), you do have symptoms of the disease, including pain and inability to tolerate extreme changes in temperature.
	Genotype
	Phenotype

	AA
	No sickle cell anemia, malaria prone

	Aa
	No symptoms of sickle cell, but resistant to malaria

	aa
	Sickle cell anemia expressed


1.Create a punnett square showing a cross between two parents that are heterozygous for sickle cell anemia.

2.What is the likelihood that this couple will produce offspring that are resistant to malaria but do not have sickle cell anemia?

3. AA= red flower petals, Aa=pink flower petals, aa= white flower petals

Create a punnett square showing a cross between Aa x aa parents.  What will the genotypic and phenotype ratios of their offspring be?

4. A naturalist visiting an island in the middle of a large lake observes a species of small bird with three distinct types of beaks.  Those with short, crushing beaks (BB) consume hard-shelled nuts, those with long, delicate beaks (bb) pick the seeds from pinecones, and those with intermediate beaks (Bb) consume both types of seeds though they are not as good at either.  Determine the genotypic and phenotypic ratios that would result from a cross between a homozygous dominant bird and a homozygous recessive bird.

Co-dominance

The human ABO blood groups are determined by three alleles of one gene that show several types of interaction to produce the four blood types of the ABO system. The allelic series includes three major alleles i, IA, and IB, but one person can have only two of the three alleles or two copies of one of them. There are six different genotypes: the three homozygotes and three different types of heterozygotes. 

In this allelic series, the alleles IA and IB each determine a unique antigen, which is located on the surface of the red blood cells. These antigens are two different forms of a single protein. However, the allele i results in no protein of this type being made by the cell. In the genotypes IA/i and IB/i, the alleles IA and IB are fully dominant to i. However, in the genotype IA/IB, each of the alleles produces its own antigen, so they are said to be codominant.
5. Create a punnett square showing the cross between a parent that has the genotype IA/i and a parent that has a genotype IB/i.  What are phenotypic ratios of the offspring’s blood types?

6. Can a parent with an AB blood type and a parent with an O blood type have a child with an A blood type?  Draw a punnett square to prove your answer.

7.  What is the difference between traits that are co-dominant and traits that have incomplete dominance?  How would you explain this to a kindergarten student?

