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KEY




Answer all questions.  Show your work clearly.  You may be eligible for partial credit even if your answer is wrong.

1)  20 points. There are several recessive mutants in worms, “mutant x” is slimy, “mutant y” is green and “mutant z” has a big mouth.  A wild type F1 female was crossed to a slimy, green, big-mouth male.  The following progeny were produced:

a)  What were the phenotypes of the inbred parents of the F1 female?

b)  Draw the metaphase I chromosomes of the F1 female with the genes marked in the appropriate positions.

c)  Construct a genetic map for the F1 female.

d)  How much interference is there in this cross?   What caused the interference?
Be Careful!! The gametes are not ordered for you, put the correct complimentary classes together.
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2)  20 points.  In cats, Black (B) is dominant to white (b) and short hair (L) is dominant to long (l).  A black short hair female was crossed to a white long hair male.  Over the course of several years, and several litters, the following phenotypes of kittens were observed:  

white, short hair

18

black, short hair

5

white, long hair

8

black, long hair

17

Are these genes linked?  Test your prediction with (2.  

Draw the arrangements of alleles on the chromosomes of the male and female parents and determine the linkage arrangements if any.
3)  16 points) A calico cat has a litter of eight kittens: one yellow male, two black males, two black females and three calico females.  Assuming there is a single father for the litter, what is his probable color?  Show the genotypes of the parents and offspring.  

4)  16 points. Consider the following pedigree involving a rare single human trait (the same pedigree has been repeated several times to give you working space to answer the question).  A) Which mode(s) of inheritance can be excluded (autosomal dominant, autosomal recessive, X linked dominant, X linked recessive)?  For each explain why.  B) Of the traits that are possible, which is most likely?  Explain your answer.

5) 16 points. Wild diploid wheat has seven chromosomes in its pollen.  Discuss the major events that had to occur for tetraploid pasta wheat to have evolved.  Describe the genome and fertility of pasta wheat (number and kinds of chromosomes).  
6)  (12 points) A) What is dosage compensation?  B) Does it occur in mice? If so, how?  C) Does occur in Drosophila? If so how?  D) Does it occur in reptiles?  If so how?  If it does not occur for any of these cases explain why it would not.  E) Describe briefly the molecular basis of dosage compensation in one species.

7)  (extra credit 10 points)  What is a triploid?  Give an example of one.  How could a triploid be produced?  Would there be any phenotypic consequences of being triploid?

