YSP - Biochemistry of the Gene - 7/19/2013       Name: ______________________________
Sample Problems
1. Why is it important to use virgin females when doing genetic crosses with Drosophila?  Describe a procedure for isolating virgin females.  Include a description of how females can be identified. 

2.  The ebony gene is on chromosome 3 in Drosophila.  When homozygous, the recessive ebony allele (e) results in ebony body color.  A virgin female with ebony body color was mated to a pure breeding (homozygous) male with a wild type body color.  The F1 progeny were then allowed to mate to form an F2 generation.  What were the phenotypes and their ratios with respect to body color in the F1 and F2 generations. 

3.  Tan is a recessive mutation on the X chromosome in Drosophila.  A virgin female with tan body color was crossed to a male with wild type body color.  The F1 progeny from this cross were then allowed to mate to form an F2 generation.  With respect to sex and body color, what are the phenotypic ratios in the F1 and the F2 generations.  

4.  Vermilion is on the X chromosome in Drosophila.  When homozygous or hemizygous, the recessive vermilion (v) allele results in vermilion eye color.  A virgin female with vermilion eyes was mated to a male with wild type eye color.  Both flies were heterozygous for the ebony mutation.  What are the phenotypes and their ratios in the progeny of this cross with respect to sex, eye color, and body color? 

5.  The vermilion and forked genes are 24 map units apart on the X chromosome.  The recessive vermilion allele (v) results in vermilion eye color, while the recessive forked allele (f) results in forked bristles. A male from a pure breeding strain with wild type eye color and forked bristles is crossed to a female from a pure breeding strain with vermilion eyes and wild type bristles.  F1 males and females are then allowed to mate.  What are the phenotypic classes in the F2 with respect to eye color, bristle type, and sex?  If 1000 F2 flies are scored, what is the expected numbers of each of these classes? 

6.  Garnet is another recessive mutation on the X chromosome.  This mutation results in garnet colored eyes instead of the deep red wild type eye color.  Females with garnet eyes were mated to males with tan body color.  The F1 females from this cross were phenotypically wild type.  These females were then mated to wild type males.  The phenotypes of 1000 male progeny from this latter cross are listed below.  


wild type
  86


tan
421


garnet
414


tan, garnet 
  79

a.  What was the phenotype of the F1 males?  

b. What is the genetic map distance between the tan and garnet genes?  (Show your work.)  

c.  Illustrate the X chromosomes in the F1 females during metaphase of meiosis I.  (Use a meiotic cell in which crossing over did not occur between the garnet and tan genes, and assume that the garnet gene is closer to the centromere than the tan gene.)  Show all chromatids and label all alleles on each chromatid.  Also show and label the centromeres, spindle fibers, and the cell poles.  Use t+ and t for the alleles of the tan gene, and g+ and g for the alleles of the garnet gene.


















































































































































































































































































































































































































































































































































































