BSC 219

Sample problems with key
1) Draw the linkage maps for the following alleles based on the results of these two-point test crosses

	Gene loci in test cross
	Recombination frequency (%)

	a and b
	50

	a and c
	50

	a and d
	14

	a and e
	50

	b and c
	32

	b and d
	50

	b and e
	11

	c and d
	50

	c and e
	23

	d and e
	50


  a                   14                          d                       b     11       e                23               c

_________________________________________       _________________________________________

                                                                                                      32

2) You are performing a testcross in sweet pea plants.  One parent is heterozygous and has purple flowers and long grains of pollen, the other is homozygous and has red flowers and round pollen.  The offspring of the cross are as follows:  72 purple with long pollen;  12 purple with round pollen; 10 red with long pollen; 68 red with round pollen.

a) Are the dominant alleles in the heterozygote in coupling or repulsion configuration?  Coupling, because the most common phenotypes reflect the two parental phenotypes suggesting that the dominant alleles were present on a single chromosome.
b) What is the recombination frequency between the two alleles?  13.58%  This is obtained by dividing number of recombinants by total offspring.  22/162

3) 1) In fruit flies straight bristles are dominant over branched bristles, oval wing shape is dominant over pear-shaped wings, and black body color is dominant over blue body color. 

bri+ = straight  
bri=branched

ovw+=oval

ovw=pear shaped

bod+=black body
bod=blue body

You perform test crosses with a heterozygote dominant for each trait (in coupling configuration for all 3 loci) with a homozygous recessive for each trait and get the following results:

72 straight, oval, and black

67 branched, pear-shaped, and blue

9   branched, oval, and black

10 straight, pear-shaped, and blue

3  straight, oval, and blue

2  branched, pear-shaped, and black

17 straight, pear-shaped, and black

20 branched, oval, and blue

Using this information map the three loci in relation to each other including map distances.

ovw               21                                      bod                   12                       bri

______________________________________________________________________________
