	Cross Number
	1 (red x white)
	2 (red x “white”)
	3 (white x red)
	4 (“white” x red)

	P1 ♀ Phenotype
	W.T.
	W.T.
	White
	White

	P1 ♂ Phenotype
	White
	White
	W.T.
	W.T.

	F1 ♀ Phenotype
	All W.T.
	All W.T.
	All W.T.
	All W.T.

	F1 ♂ Phenotype
	All W.T.
	All W.T.
	All White
	All W.T.

	F2 Phenotype
	♀:  All W.T.

♂:  ½ W.T.

      ½ White
	140 W.T.

10 Bright

10 Brown

40 White
	♀:  ½ W.T 

      ½  White

♂:  ½ W.T.

      ½ White
	140 W.T.

10 Bright

10 Brown

40 White


Ignoring what we have learned about eye color in a fruit fly, we have to look at the above chart to deduce the mode of inheritance.  When we cross a white-eyed male with a red-eyed female (the cross of the two P1’s) all of the F1 progeny have red eyes; this shows that the allele for white eyes has to be recessive.  We next use the progeny of the parental cross (the flies denoted F1); a cross between a F1 male and female results in a 3:1 F2 progeny ratio of red-eyed: white-eyed.  We know this mode of inheritance can be explained by the two alleles (that for red, and white) being on different parts of the X chromosome; thus we can call this X-linked mode of inheritance.  However, we are not done, we need to determine between sex-linked and autosomal.  We do a reciprocal cross (this is the way one can determine between autosomal and sex linked traits); this states that we do twp crosses; and in the second cross we swap the phenotype of the parents in relationship to their sex, so that they are the exact opposite of the first cross.  A reciprocal cross of our first cross would be; A white-eyed female with a red-eyed male.  A cross between these two result in the females having all red eyes and the males having all white eyes.  The resulting F2 shows ½ red eye and the other ½ white eye for both males and females.  This shows that the mode of inheritance for eye color in Drosophila melanogaster is sex-linked.  
