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Analysis of a Drosophila melanogaster Cross

Introduction
Drosophila melanogaster is a model organism used extensively in the study of genetics. As a result Drosophila is genetically well characterized with large numbers of available mutants. Drosophila genetics is simplified by the fact that there are only four chromosomes in a haploid set and by the absence of crossing over between maternal and paternal chromosomes during the production of sperm.  Sex is determined by X and Y chromosomes as in humans.  Another advantage is that its life cycle which comprises egg, larva, pupa and imago (adult fly) is completed in the wild type strain in just 10 days at 25oC. Females are sexually mature 12 hours after emerging from the pupa.  One insemination is sufficient to fertilise each of several hundred eggs that are laid by a female over her 26 day lifetime. The maggot-like larvae hatch from the eggs within 24 hours and burrow into the food which comprises yeast, sucrose and agar as gelling agent.  After two moults the larvae crawl up the sides of the tube and pupate at around day five.  The pupa darkens as it matures and the imago emerges at day 10.
In this practical you will be setting up a cross to investigate the genetic basis of vestigial wings. 
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Summary of practical:
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When you have set up your crosses, the flies will be kept at 25 Co for 2 weeks. The male and female flies will mate and the females will lay eggs. After 2-3 days the parental flies will be removed from the tubes leaving only eggs to mature into adult flies. 

Questions from this practical for Assessment 2

· Present the results of the Drosophila cross in a suitable format. Include your results and class results. (5)

· Research the genetic basis of vestigial wings in Drosophila. (2)

· Carry out a Chi square test of the class results based on what you found out about the genetics. Write a null hypothesis and show all of the steps clearly. State whether you should accept or reject the null hypothesis and state your conclusion. (10)

Week 1: Setting up a cross
Working in groups of 2-4, you are going to set up a cross of wild-type (wt) flies and flies which are true-breeding for vestigial wings (v). 
Cross:

Male  v ♂     X   Female wt ♀
1) Collect a tube containing flies of each phenotype: male v ♂and female wt♀
2) Use flynap to anaesthetise the flies as demonstrated: tap the flies down to the bottom of the tube and quickly slip in a bristle coated with flynap. Quickly replace the cotton bung.
3) When the flies have become completely immobile, tap the flies into a petri dish. Keep the phenotypes in separate petri dishes.
4) Examine the flies under a microscope to become familiar with the male and female forms and the two different wing phenotypes. 
5) If the flies start to revive, they will need to be immobilized again before setting up the crosses using “flynap” as demonstrated
6) Label new tubes containing nutrient with your name using the sticky label provided. 
Label: 

Name



Date




P- F1
7) Use a paint brush to gently move the flies. Count out 8 males and 8 females and gently push the flies into the tubes being careful not to allow the flies to get stuck in the nutrient.
8) Leave the tubes on their sides to avoid getting the flies stuck.
Week 2: Examination of the F1:

1) Collect your tubes containing F1 flies. Use flynap to anaesthetize the flies.

2) Tap the flies into a petri dish and use a low powered microscope to examine the phenotypes of the F1 flies.

3) Count the number of males and females of each phenotype and add your results to the class data being sure to note which cross you performed.

	F1 
	Males
	Females

	Normal wings
	
	

	Vestigial wings
	
	


4) Collect 8 males and 8 females from this F1 generation to set up another cross in a new nutrient tube.

Be sure to label this new tube:
Label: 

Name



Date




F1 - F2
5) Leave the tubes on their sides to avoid getting the flies stuck.

Week 3: Analysis of the F2
1) Collect your tube of flies.

2) Anesthetize the flies and tip them into a petri dish.

Count the number of each sex and phenotype from the F2 generation.

3) Add your results to the class data being sure to record it under the correct cross.
	F2 
	Males
	Females

	Normal wings
	
	

	Vestigial wings
	
	


1) ​The class results for the F2 generation of the Drosophila melanogaster cross are as follows:

Normal winged males: 592

Normal winged females: 691

Vestigial winged males: 162

Vestigial winged females: 120

Parental cross:


Week 1





F1 cross:


Week 2





F2

















Male  v ♂  X  Female wt ♀





Male F1 ♂ X  Female F1 ♀








