1. In mice the recessive allele a of one gene causes yellow fur, the recessive allele b of another gene causes a short tail, the recessive allele c of a third gene causes the mice to be blind, and the recessive allele d of one last gene causes the mice to dance around their cage whenever hip-hop is played in the lab, but not rock or country.  A line of mice homozygous for all four alleles has been produced and all four genes have been located on the long arm of chromosome 3.  Several other strains of mice have been identified that are heterozygous for deletions to large parts of chromosome 3, as follows:
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Five crosses were made between a male homozygous for all four recessive traits and a  female heterozygous for one of each of the first five deletions and the following progeny were produced:

1
½ wild type, and ½ blind

2
½ wild type, and ½ blind, dancing

3
½ wild type, and ½ yellow fur, dancing

4
½ wild type, and ½ yellow fur, short tail

5
All wild type

a) Map the genes to the chromosome sketched above as precisely as you can.  Draw lines showing the limits of the gene’s possible location.

See above, the toughest one is b, as it requires that you understand the wt regions have none of the genes

b) What phenotypes would you expect in the progeny of an all homozygous recessive female and a male homozygous for deletion 6?

All dancing

2. A cross is made between two pure breeding flowers, one with red flowers and long stems, one with blue flowers and short stems.  The F1's are all red with long stems.  The F1's are selfed and the following ratios of phenotypes are observed.  


red/long 
683


red/short
185



blue/long
180


blue/short
552

You want to set up a Chi squared analysis to determine whether the genes for flower color and stem length are linked or unlinked.  

a) What is your null hypothesis?

Genes are unlinked

b) Set up a calculation of Chi-squared.  (You don’t have to do the arithmetic to calculate Chi squared, but you should plug all the numbers in, so that you are ready to make that calculation.)

 the expected ratio is 9:3:3:1, which for the 1600 would be 900 red/long 300 red/short 300 blue/long and 100 blue/short.

((900-683)^2)/900 +((300-185)^2)/300 + ((300-180)^2)/300 + ((100-552)^2)/100 = Chi squared 

c) How many degrees of freedom?

3

3.  The genes A,B,C are located on the same chromosome in Neurospora crassa.  The following ordered asci were obtained from the cross:     abC    X   ABc
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Determine the gene order and distances between gene-gene and gene-centromere.

distance between a and centromere = (1/2(45+1+20+58))/300  *100 = 20.7 

distance between b and centromere = (1/2(5+1+10+20))/300 *100 = 6

distance between c and centromere = (1/2)(45+10+20+15)/300  *100 = 15

-----*-----6 m.u.---b----9  m.u.---c------5.7 m.u.------a----

