Introduction: In Drosophila melanogaster, the wide-eyed phenotype can occur genetically in a number of different ways (Heleva, 2003). One very useful physical method that can be used to determine the genotype of a certain white–eyed strain of Drosophila, is by crossing pure breeding homozygote males and females, one being of wild type the other expressing the phenotype of the unknown strain. By mating the heterozygote F1 generation in an F1 x F1 cross, we can obtain an F2 generation and score the frequencies of the different phenotypes of eye pigmentation. According to the proportions that we would get (see fig. 1), we could then backtrack to ascertain which of the 5 genotypic strains of Drosophila flies were used as the unknown parental strain (Heleva, 2003).  In this case we crossed white-eyed males with wild type females and vice versa in separate vials.
Materials and Methods: Unfortunately, our flies of the parental cross perished, so we had to be provided with an F1 generation to cross, other than that, all steps were followed as set out in the lab manual.
Results: Lots of flies and their eyes were observed and counted from both vials. Some flies were found to be quite deceased.
Table 1:  Data from Vial #1; 10 F1 White female x 10 F1 Wild male
	F2
	
	Observed
	Expected
	Expected proportion
	Chi Square
	Df

	Females
	Wild (wt)
	20
	21.94
	9
	0.17
	3

	
	Brown (bw)
	9
	7.31
	3
	0.39
	3

	
	Scarlet (st)
	7
	7.31
	3
	0.01
	3

	
	White (wh)
	3
	2.44
	1
	0.13
	3

	
	TOTAL
	39
	39
	
	0.70
	

	Males
	Wild (wt)
	30
	32.06
	9
	0.13
	3

	
	Brown (bw)
	13
	10.69
	3
	0.50
	3

	
	Scarlet (st)
	12
	10.69
	3
	0.16
	3

	
	White (wh)
	2
	3.56
	1
	0.69
	3

	
	TOTAL
	57
	57
	
	1.48
	


Table 2: Data from Vial #2; 10 F1 Wild female x 10 F1 White male
	F2
	
	Observed
	Expected
	Expected proportion
	Chi Square
	Df

	Females
	Wild (wt)
	16
	18
	9
	0.22
	3

	
	Brown (bw)
	7
	6
	3
	0.17
	3

	
	Scarlet (st)
	8
	6
	3
	0.67
	3

	
	White (wh)
	1
	2
	1
	0.50
	3

	
	TOTAL
	32
	32
	
	1.56
	

	Males
	Wild (wt)
	10
	12.4
	9
	0.46
	3

	
	Brown (bw)
	6
	4.1
	3
	0.88
	3

	
	Scarlet (st)
	5
	4.1
	3
	0.20
	3

	
	White (wh)
	1
	1.4
	1
	0.11
	3

	
	TOTAL
	22
	22
	
	1.66
	


Table 3: Chi Square test results.
	Vial
	Gender
	Chi Square
	Degrees of Freedom (Df)
	Probability
	Acceptable? 
(P > 0.05)

	1
	Female
	0.70
	3
	0.9 > P > 0.7
	Yes

	
	Male
	1.48
	
	0.7 > P > 0.5
	Yes

	2
	Female
	1.56
	
	0.7 > P > 0.5
	Yes

	
	Male
	1.66
	
	0.7 > P > 0.5
	Yes



Calculations: 1. calculation of one value of Chi-value from Vial # 2, wild female:


[image: image1.wmf](observed – expected)^2/ expected = (16-18)^2/18= 0.22
2. calculation of degrees of freedom (Df):

Df = number of classes - 1 = 4 - 1= 3
Discussion: Since we could observe traits in both the male and female sexes, it was safe to assume that we did not have a sex-linked strain. Also the proportion of the F2 that we got in both vials was roughly in the ratio of 9 wild-type to 3 scarlet to 3 brown and 1 white. The most probably null hypothesis would be that the parental white-eyed flies were of the genotype of strain # 3; having brown and scarlet mutations on the second and third chromosome, respectively (Heleva, 2003).  
This we adopted as our hypothesis, and to prove it, we performed the Chi Square test on our results as can be observed from tables 1 and 2. On table 3 we checked our chi square values against the probabilities table in appendix C of the lab manual using a degree of freedom of 3 (Heleva, 2003). All our values were acceptable with the probability limit set at 0.05, so our hypothesis was accepted. 
Problems arose when some of the F1 flies probably drowned in the feeding mix, thus reducing the number of F2 offspring and also reducing the accuracy of our results. Given the chance, I would repeat this experiment using drier food to lessen the number of flies that would die and therefore not reproduce, which would hopefully  increase the number of F2 offspring significantly, and consequently be able to get more precise results. Though this technique provides a reliable method for determining a genotype, it is time consuming and the chances of human error are great, due to the difficulty in differentiating sex and eye-color of the flies and ensuring the survivability of the flies themselves. 
References:
Helava, J. 2003. Laboratory Manual for Introductory Genetics.  Ottawa: Biology Department, Carleton University.  p. 5.1-5.3
Experiment 1:

Determining the Genotype of a White-eyed Strain

Thaila Riden

269602

61.214

06/03/03
_1108410015.unknown

