Lab 2: Fruit Fly Genetics

LAB 2: FRUIT FLY GENETICS 
I.  Introduction
Most of our knowledge of the basic principles of genetics comes from studies of model genetic organisms. For over a hundred years, the fruit fly, Drosophila melanogaster, has been the premier model organism for studying transmission genetics and gene function. Its small size and short generation time enables researchers to grow large numbers of flies and study multiple generations in reasonably short time frames. It has an optimal balance between organismal complexity and genetic simplicity making it one of the best organisms for studying the genetics of complex biological phenomena. Finally, homologues for many, if not most, of its genes can be found in other organisms, including humans, making the genetic findings in Drosophila all the more relavent. In this lab you will learn how to use and manipulate fruit flies for genetic studies, and will perform experiments that will allow you to visualize some of the most fundamental and widespread principles of genetic inheritance. 
II. Background Reading

A. Working with Fruit Flies (for week 1)
Read pages 1-11 of “Drosophila Guide: Introduction to the Genetics and Cytology of Drosophila melanogaster,” by M. Demerec and B.P. Kaufmann, 10th edition, 1996. This publication is available free online on our course web site. 

B.  Basic Principles and Definitions of Inheritance (for weeks 2-3)
From this reading you should be able to understand and discuss the following terms and principles: chromosome, gene, allele, Law of Segregation, Law of Independent Assortment, diploid, haploid, homozygous, heterozygous, sex cells (the gametes; ie, the sperm and egg), F1, F2, genotype, phenotype, sex chromosomes, X chromosome, Y chromosome, hemizygous. 


Start with “Mendel’s Genetics” and “Probability of Inheritance” at:


http://anthro.palomar.edu/mendel/

Then read this article:

  
http://en.wikipedia.org/wiki/Mendelian_inheritance


Then this one:



http://www.nature.com/scitable/topicpage/Thomas-Hunt-Morgan-and-Sex-Linkage-452

C. Mitosis and Meiosis (for week 4)
The manipulation of chromosomes during asexual and sexual reproduction holds the key to understanding Mendelian Inheritance.


Go to the following site, click on “How Cell’s Divide”and launch the interactive video.


http://www.pbs.org/wgbh/nova/baby/

D. Recombination and Gene Mapping (for week 5)
Study this article to learn what crossing over is and how to map genes by recombination:

http://www.nature.com/scitable/topicpage/Thomas-Hunt-Morgan-Genetic-Recombination-and-Gene-496
III.  Materials

· Access to Fly Lab and tools for working with fruit flies

· 40 vials and 20 bottles of prepared media
IV. Procedure


A. Week 1

1. Examine wild type and mutant flies
2. Start cross 1:  Bar female (virgin) x wsn male 


2-3 pairs of flies per vial, 2 vials per group 
3. Start cross 2:  wsn female (virgin) x Bar male 
    2-3 pairs of flies per vial, 2 vials per group

B. Week 2

4. Discard parents of crosses 1 and 2 after larvae detected (5-8 days)

C. Week 3
5. Classify progeny from crosses 1 and 2 according to sex and phenotype.

Choose the healthiest vial for each cross, and,


score a minimum of 20 males and 20 females for each cross.

Fill out Data Sheets 1 and 2 to be included with your reports.
6. Set up cross 3


Each group should set up 2 bottles of this cross.  

Put 8-12 males and 8-12 females from cross 2 progeny into each bottle


(the females do not have to be virgins).



D. Week 4


7. Discard parents of cross 3 after larvae detected (5-8 days), and add 2 cotton plugs to bottle.
E. Week 5


8. Classify progeny from cross 3 according to sex and phenotype.

Score at total of 100 male and 10 female progeny from the 2 bottles of this cross. 


Fill out Data Sheet 3 to be included with your report.
V. Data Sheets

Data Sheet 1: Cross 1 Results (Bar female x wsn male)  
You may or may not need all of these rows.
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	Phenotype
	Tally
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Data Sheet 2: Cross 2 Results (wsn female x Bar male)
You may or may not need all of these rows.
	Sex
	Phenotype
	Tally
	Total
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Data Sheet 3: Cross 3 Results

You may or may not need all of these rows.
	Sex
	Phenotype
	Tally
	Total
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VI.  Fly Lab Report

Prepare an abbreviated report that describes the genetic crosses you performed, the results you obtained, and any and all conclusions you can make from your data concerning the nature of the genes and alleles that control the characteristics and traits under investigation. Justify these conclusions with clear and logical arguments and diagrams that also illustrate how the genes and alleles were inherited between parents and offspring in your crosses. Finally, describe the phenomena and principles that explain the complex results from Cross 3. What does that data tell you about the genes involved in these characteristics?

I do not want an Introduction or a Materials and Methods section. I do want thorough but CONCISE coverage of the genetics involved in your crosses.  
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