Drosophila Assignment

Andrea Choi

PART A:_______________________________________________________________________________________________

Data set A1 summarizes F2 family members from a cross between two, true-breeding drosophila (P generation), which differ with respect to two strains.  The gene alleles can be dominant or recessive, and autosomal or X-linked.


Hypothesis:

My hypothesis is that the gene for tan body is X-linked recessive, while the gene for purple eyes is autosomal recessive.

Let X+ represent the wild type X-chromosome that carries the allele for wild type coloured body
Let X represent the mutated X-chromosome that carried the allele for tan body
Let P represent wild type eyes, which are dominant over p which represents purple eyes.


P generation: ppX+X+ crosses with PPXY

Homozygous recessive, purple eyes, wild type body colour, female x homozogous dominant, wild type eyes, tan body, male

X+ 	X+

X	X+X	X+X

Y	X+Y	X+Y

Ratios: There is a ratio of 1 that the female offspring will have wild type body colour
 There is a ratio of 1 that the male offspring will have wild type body colour.

	p	p
	
P	Pp	Pp
	
P	Pp	Pp

Ratios:  There is a ratio of 1 that all offspring will have wild type eye colour

F1 generation: Pp X+X crosses with Pp X+Y
Heterozygous wild type eyes, wild type body colour, female  x  heterozygous wild type eyes, wild type body colour, male.

X+	X

X+	X+X+	X+X

Y	X+Y	X Y

Ratios: There is a phenotypic ratio of 1 that the female offspring will have wild type body colour
 There is a phenotypic ratio of 1:1 that the male offspring will have tan or wild type coloured bodies.

P	p

P	PP	Pp

p	Pp	pp


Ratio: There is a phenotypic ratio of 3:1 that all offspring will have wild type eyes versus purple eyes


F2 generation: (from given data)

	Phenotype
	
	Genotype

	Wild type, females
	367
	P__X+__

	Purple eyes, females
	109
	pp X+__

	Purple eyes, tan body, males
	52
	pp XY

	Wild type, males
	178
	P__X+Y

	Purple eyes, males
	57
	pp X+Y

	Tan body, males
	187
	P__XY

	Total
	950
	




Carrying out the Chi Square (x^2 ) test for females with purple eyes:

	Phenotype

	Observed (O)
	Expected (E)
	(O-E)^2
	(O-E)^2 / E

	Purple eyes (pp)
	109
	119
	100
	0.840

	Wild type eyes (P __)
	367
	357
	100
	0.280

	Total
	476
	476
	Chi square=
	1.12



X^2 = 1.12
Degrees of freedom =1
[p is = almost 0.3]

A P value of 0.3 means that the probability of deviations by chance when X^2 is equal to 1.12 is almost 30%.  Therefore, the deviations are occurring mostly by chance and the hypothesis cannot be rejected.

Carrying out the chi square (x^2) test for males with purple eyes:

	Phenotype
	Observed (O)
	Expected (E)
	(O-E)^2
	(O-E)^2/ E

	Purple eyes (pp)
	109
	118.5
	90.25
	0.762

	Wild type eyes (P __)
	365
	355.5
	90.25
	0.254

	Total 
	474
	474
	Chi square =
	1.016



X^2=1.016
Degrees of freedom = 1
[p is = almost 0.3]

A P value of 0.3 means that the probability of deviations by chance when X^2 is equal to 1.016 is almost 30%.  Therefore, the deviations are occurring mostly by chance and the hypothesis cannot be rejected.

Carrying out the chi square (x^2) test for males with tan bodies:

	Phenotype
	Observed (O)
	Expected (E) 
	(O-E)^2
	(O-E)^2 / E

	Tan body (XY)
	239
	237
	4
	0.0169

	Wild type body (X+Y)
	235
	237
	4
	0.0169

	Total
	474
	474
	Chi square =
	0.0338



X^2= 0.0338
Degrees of freedom = 1
[p is = almost 0.90]

A P value of 0.90 means that the probability of deviations by chance when X^2 is equal to 0.0338 is almost 90%.  Therefore, the deviations are occurring mostly by chance and the hypothesis cannot be rejected.




PART B:________________________________________________________________________________

Data set B6 presents the findings and results of a testcross using female flies heterozygous for three traits, and male flies, which are homozygous recessive for the same three traits.


Data set B6
	+ b + 
	715
	SCO

	+ b c
	717
	SCO

	a + c
	719
	SCO

	a + +
	721
	SCO

	a b c
	990
	Parental

	+ + c
	60
	DCO

	+ + +
	1020
	Parental

	a b +
	65
	DCO




Data set B6 reordered:

	+ + +
	1020
	Parental

	a b c
	990
	Parental

	a + +
	721
	SCO

	a + c
	719
	SCO

	+ b c
	717
	SCO

	+ b +
	715
	SCO

	a b +
	65
	DCO

	+ + c
	60
	DCO


	Total: 5007


Finding the middle allele__________________________________________________________________________

Parental chromosome		a		   b		   c
DCO chromosome		+		   +		   c

Same or different? 	Different		different 	same


The alleles for a and b are different, and the allele for c is the same, so allele c will be in the middle, because it is the odd one out.


Data set B6 with new gene order:________________________________________________________________



	+ + +
	1020
	Parental

	a c b
	990
	Parental

	a + +
	721
	SCO

	a c +
	719
	SCO

	+ c b
	717
	SCO

	+ + b
	715
	SCO

	a + b
	65
	DCO

	+ c +
	60
	DCO


	Total: 5007


Calculating relative frequency RF

RF between b and c: [(721+717+65+60)/5007] x 100% = 31.22 %

RF between a and c: [(719+715+60+65)/5007] x 100% = 31.14 %

RF between a and b: [(715+717+719+721+60+60+65+65)/5007] x100% = 62.35 %


Genetic map:

a	      31.14 m.u			          c		         31.22 m.u			b
_____________________________________________________________________________________________________
a	62.35 m.u  	b	


In summary:

· the distance between a and c is 31.14 m.u
· the distance between b and c is 31.22 m.u
· the distance between a and b is 62.35 m.u
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