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         Course: Genetics Lab 2450 E158
Lab Report 4: Drosophila Melanogaster Crosses
Abstract
A key phenotypic characteristic that Drosophila Melanogaster displays is eye color, which is based on their genetic inheritance. The wild type or normal eye color of Drosophila is red. Mutant eyes colors include white, Brown or (sepia) which we will focus on for the purposes of this experiment. The mutant sepia eye color is inherited in offspring from two parents that both possess the recessive gene for sepia eye color. The mutant white eye color is also recessive allele but one that is specifically a sex-linked mutation found on the X chromosome. Students created an F1 cross or parental cross of 2 different strains (ie. either Wild type vs. Sepia or Wild type vs. White eyes) in the lab. In addition to possessing recessive alleles that cause them to deviate from the normal wild-type red eye phenotype, Drosophila with White eyes suffer other genetic differences and abnormalities that lead to a decline in mobility, vision, stress tolerance, lifespan and reproduction. This has implications for the continued presence of the white eyed allele in future generations.
Introduction: 
Drosophila Melanogaster, commonly known as the fruit fly, serve as model organisms for genetic studies, due  to their small genome, short life spans, and multiple offspring. A key phenotypic characteristic that they display is eye color, which is based on their genetic inheritance. The wild type or normal eye color of Drosophila is red. mutant eyes colors include white, brown or (sepia) which we will focus on for the purposes of this experiment. The mutant sepia eye color is inherited in offspring from two parents that both possess the recessive gene for  sepia eye color. Whites eyes are also a result of a recessive gene inheritance as evidence by the fact that the number of individuals is low in the F1 generation and far greater in the F2 generation (Obtained from experiments by Thomas Hunt Morgan and Lilian Vaughan Morgan). The mutant white eye color is also a sex-linked mutation, making it much more common in males who only have one X chromosome and do not possess a red allele to mask their recessive white allele. The white gene, found on the X chromosome, encodes a protein for eye color and is passed to offspring from parental X chromosomes. In white eyed mutants, the protein on the w gene is defective and pigment for eye color is not produced.
Methods: 
Students in pairs each prepared a culture vial (with a mixture of one cup Instant Drosophilia Medium to two cups water. After the solution had solidified 5 grains of yeast were added to the media. Shortly thereafter 6 anesthetized females and 6 males were placed into the vial with the vial sealed off by the sponge stopper). From this interaction students had created an F1 cross or parental cross of 2 different strains (ie. Wild type vs. Sepia or Wild type vs. White Eyes) which they labeled on their vials in week 5. Students removed the F1 flies they had previously crossed from the crossing vials in week 6 without disturbing the F2 Larvae they had created. By week 7 students were able to observe the phenotypes of the F2 flies by anesthetizing them, placing them on a glass plate and examining them with a magnifying glass. Students’ results were compared and recorded in a table to study phenotype frequency. 

Results: 
White Eye Mutant-Wild-type Cross

	
	Male
	Female

	Mutant (White Eyes)
	11 and 8 = total 19
	10 and 4 = total 14

	Wild Type (Red eyes)
	4 and 16 = total 20
	17 and 5 = total 22


Sepia Mutant-Wild-type Cross

	
	Male
	Female

	Mutant Sepia 
(Brown Eyes)
	27 and 2 = total 29
	30 and 3 = total 33

	Wild Type (Red eyes)
	5 and 13 = total 18
	3 and 18 = total 21


Discussion: 

As expected more white eyed males than females were observed in the experiment. In addition to possessing recessive alleles that cause them to deviate from the normal wild-type red eye phenotype, Drosophila with White eyes suffer other genetic differences and abnormalities that lead to a decline in mobility, vision, stress tolerance, lifespan and reproduction. According to [image: image1]Sturtevant (1915) white eyed-males were 25% less successful at mating with females than their red-eyed counterparts. This has implications for the continued presence of the white eyed allele in future generations. No direct conclusions could be made as to why white eyed males were less successful but theories include poor vision and reduced daytime arousal. 
Reference List: 
Sturtevant, A.H. (1915). Experiments on Sex Recognition and the Problem of Sexual Selection in Drosoophilia. Journal of Animal Behavior 5, pgs. 351-366.

[image: image2]
[image: image3]
White Eye Mutant-Wild-type cross


-More Mutant White eyed males


than females were observed in the F2 Flies (19:14)


-Wild Type Red eyes in Males and females was observed at similar rates (20:22)





Sepia Mutant-Wild-type cross


-More Mutant Sepia or Brown eyed females than males were observed in the F2 Flies (33:29)


-Wild Type Red eyes in Males and females were observed at similar rates (18:22)











