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Genetic Cross Worksheet
Monohybrid Mendelian Genetics

1. Tay-Sachs disease is a recessive trait.  Normal is dominant.  Mary is a carrier for Tay-Sachs and Mike is normal (but not a carrier).  

a. What are the chances of Mary and Mike having a sickle cell child?


b. What are the chances of Mary and Mike having a child who is a carrier?



2. Achondroplasia is a type of dwarfism in humans in which the bones of the arms and legs do not elongate normally.  The condition is rare, affecting one person in 10,000.  This particular form of dwarfism (there are other types) is inherited as a simple monogenic trait (that is, determined by the alleles of one gene).  Two people with achondroplasia  are married and have a dwarf child and a normal child.

a. Is achondroplasia determined by a recessive or a dominant allele?  Why? 



b. What is the probability that a third child produced by this couple will be normal?




3. In horses, the trotter characteristic is dominant to the pacer characteristic. A male trotter mates with three different females, and each female produces a foal. The first female, a pacer, gives birth to a foal that is a pacer. The second female, also a pacer, gives birth to a foal that is a trotter. The third female, a trotter, gives birth to a foal that is a pacer. Determine the genotypes of the male, all three females, and the three foals sired.



Dihybrid Mendelian Genetics.

4. How many unique gametes can organisms produce with each of the following genotypes? 
a. rrss:______________________________

b. RRss:______________________________

c. RrSS:______________________________

d. RrSs:______________________________
5.  Black fur (B) in mice is dominant to brown fur (b). Short tails (T) are dominant to long tails (t). Predict the phenotypic ratio of the offspring when you cross BbTt x BBtt.






6. In a population of smurfs, having large feet is dominant over having small feet, and having blue eyes is dominant over having green eyes.  In a cross between two smurfs who are both heterozygous for large feet and blue eyes, what would be the odds of getting a large footed, green eyed smurf?

Challenge: Trihybrid cross.  Hint: use the Laws of Probability on your equations and formulas sheet.

7. A researcher is attempting to make an alfalfa plant that is multifoliate, has violet flowers, and is tall.  After careful study, she finds that trifoliate is dominant over multifoliate, violet is dominant over white, and tall is dominant over short.  What percentage of the following cross would you expect to satisify the researcher’s desired requirements?

	
	Number leaves
	Flower color
	Plant height

	Plant 1: 
	Heterozygous trifoliate
	white
	Heterozygous tall

	Plant 2:
	Multifoliate
	Homozygous violet
	Heterozygous tall


Sex-linked

8. Hemophilia is a sex-linked disease, carried on the X chromosome, that causes uncontrolled bleeding.  Darlene is normal, but is a carrier for the hemophilia allele.  Her husband, Dave, is normal.  What are the chances of 
a. their daughter, Denise, having hemophilia?


b. their son, Dennis, having hemophilia?



9. In sheep, horns are the results of a factor (H) and hornlessness of a factor (h) which are sex linked.  Another gene determines wool color: white (A) is dominant over black (a).  A homozygous horned white ram (male parent) is crossed with a homozygous hornless black ewe (female parent).  Predict the phenotypic ratio of the F1 generation.  Then, assume two F1 offspring are bred with each other: what are the phenotypic ratio of the F2 generation?
Non-nuclear inheritance

10. In Mirabilis jalapa (Four-o’clock plant)  a mutation can produce a plant that fails to produce chlorophyll, resulting in white leaves.  Chlorophyll is a protein that is produced in the chloroplasts, from chloroplast DNA.  Unlike nuclear DNA, where both parents pass on their traits, chloroplast or mitochondria genes are passed only maternally (offspring inherit no chloroplast genes from their father).  Knowing this, if a mother plant has white leaves, and the father plant has green leaves, what will be the phenotypic ratio of the offspring?  What if the mother plant was green and the father plant was white?
Polygenic traits have many genes influencing one trait, and often have an environmental influence as well.

11. Example: human genes for height, or for IQ.  Genetic crosses to predict offspring outcomes are very difficult in these cases- I am not going to require you for doing this type of cross.  However, you should recognize the characteristics of a polygenic trait- the key thing is a wide range of phenotypes in the population (there are people who are 5’0” and people who are 5’1” and…..)
Linked genes will be covered in a separate worksheet.

