1. (3 points) Three recessive mutations in Drosophila melanogaster affecting body color, wing shape, and bristle morphology result in the respective phenotypes: black body (b) dumpy wings (dp), and hooked bristles (hk). A cross is made between a dumpy female and a black, hooked male.  All F1 progeny were wild type. An F1 female was testcrossed with a dumby, black, hooked male resulting in the following:

	wild type
	169

	black
	19

	black, hooked
	301

	dumpy, hooked
	21

	hooked
	8

	hooked dumpy black
	172

	dumpy black
	6

	dumpy
	304

	total = 
	1000


Determine the gene order and and most accurate distances between b, dp and hk.  

ANSWER: By comparing the dco with the parentals, the order dp---b---hk can be determined

the distance between dp and b = (169+8+172+6)/1000 = 35.5  

b-hk = (19+21+8+6)/1000 = 5.4

dp-----35.5------b---5.4----hk
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) (1 point) What is your null hypothesis?

ANSWER: the genes are unlinked

b) (2 points) 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) (1 point) How many degrees of freedom?

ANSWER df=3
3. A prominent San Francisco family has an apparently genetically based behavioral trait called iconoclastic.  A pedigree of this family is shown below, with iconoclastic individuals marked.
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a) (1 point) How many children did the parents in the first generation have and what are their sexes?

6 boys

b) (1 point) Do you think this trait is dominant or recessive?  Why?

Dominant, because only children with affected parents have the trait, and about half the children of affected parents have it.  You can see a pattern of vertical inheritance.
c) (1 point) Based on your answer to b, could this trait be X-linked? Y-linked? Why or why not?

Not X-Boys get it from father

Not Y-Girls have it

