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Genetics Problems WS (Level 2)
Instructions: Use information below and a biology textbook answer the following questions to help you understand the different ways that traits can be passed on to offspring.  
1. Different Allele Interactions: Complete dominance is only one way that alleles can interact with each other to produce a phenotype.  Three other ways alleles can interact are incomplete dominance, codominance, and multiple alleles.  
In incomplete dominance, neither allele shows up fully in the heterozygous offspring, so individuals that are heterozygous for a given trait will appear as a blend between the homozygous dominant and homozygous recessive phenotypes.  

For example, if plant color in pea plants was a trait that showed incomplete dominance, then the genotypes and phenotypes of the offspring would be as follows:

	Genotype
	Phenotype

	PP
	Purple

	Pp
	Light Purple (a blend of purple and white)

	pp
	White


In codominance, both alleles show up fully in the heterozygous offspring.  A common example are roan horses.  Roan horses (Rr) can be produced by a red horse (RR) breeding with a white horse (rr).  Roan horses have some hairs that are completely white, and others that are completely red.  For this example, the genotypes and phenotypes of the offspring would be as follows:

	Genotype
	Phenotype

	RR
	Red

	Rr
	Roan (with some red and some white hairs)

	rr
	White


In multiple alleles, more than two alleles are possible for a single gene.  A 

common example is human blood types.  Human blood types exist in four phenotypes: A, B, AB, and O.  Therefore, since each parent donates only one allele, a gamete (sex cell) from a parent can have either an “A”, “B”, or “O” allele.  Blood types are even more complicated, because individuals who have the heterozygous genotype “AO”, will have the same phenotype, “A”, as an individual whose genotype is “AA”.   For blood types, the genotypes and phenotypes of the offspring would be as follows:

	Genotype
	Phenotype

	AA, AO
	Blood Type A

	BB, BO
	Blood Type B

	AB
	Blood Type AB

	OO
	Blood Type O


Different Allele Interactions Practice Problems:
2. For the following problems, draw a Punnett square and then indicate parental genotypes, phenotypic ratio, genotypic ratio, and type of allele interaction for the F1 generation in each problem.

a. A certain species of moth can be black (BB), gray (Bb) or white (bb).  Show the possible F1 offspring (P Generation) from the mating of a black  moth with a white moth.
Parental genotypes (P): ______X______

     Phenotypic ratio (F1) :_______________

Genotypic ratio (F1): _______________







Allele interaction:_______________

b. Two gray moths, from the F1 generation above, are crossed.  

       Gray Parents’ genotypes (F1): ______X______

     Phenotypic ratio (F2) :_______________

Genotypic ratio (F2): _______________







Allele interaction:_______________

c. A red and white horse are crossed (P Generation) , and all offspring are roan (F1 Generation).  Cross two roan horses to determine the F2 Generation.  

       Roan parents’ genotypes (F1): ______X______

     Phenotypic ratio (F2) :_______________

Genotypic ratio (F2): _______________







Allele interaction:_______________

d. If a mother has blood type O, and a father has type AB, what are the possible genotypes and phenotypes of the F1 offspring?
Parental genotypes (P): ______X______

     Phenotypic ratio (F1) :_______________

Genotypic ratio (F1): _______________







Allele interaction:_______________

e. Can two parents with Type A blood have an offspring with Type O blood?  Draw a Punnett square and explain.

Parental genotypes (P): ______X______

     Phenotypic ratio (F1) :_______________

Genotypic ratio (F1): _______________







Allele interaction:_______________

f. George Oliver had Type B blood.  Francis Oliver had Type A blood.  Their son, Michael Oliver, had Type O blood.  Michael’s son, Lee, had the same blood phenotype as his grandfather, George.  Describe what we know about the genotypes of each of these family members.  Which ones are we positive about, and what do we know about the remaining family members? 
George Oliver-

Francis Oliver-

Michael Oliver-

 Lee Oliver-

Lee’s Mother-

Polygenic Inheritance:
3. All of the examples we looked at above deal with one gene, two or three alleles, and two or three phenotypes.  Many traits, such as human skin color, have many more than two phenotypes.   This is due to the fact that skin color is an example of a polygenic trait.  
a. Define “polygenic traits” in a way that makes sense to you-

b. Explain how polygenic inheritance in skin color would work, if skin color involved three genes instead of one.  Be as specific as you can in your answer.
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