
Name ______________________________________

Fly Lab 

Before you begin, save this Lab Report Template on your computer as LastNameAPBIOFly
Go to Biology Labs Online site (http://www.biologylabsonline.com) and log onto the Fly Lab

Read all the instructions below BEFORE you start! It will help if you print out this template to use as you perform the lab. 

Read the Background Information on genetics, meiosis, Mendel, Drosophila, and the Chi-square analysis so that you understand the terms used in this online lab.  
To start the Fly Lab, click the START LAB link just under the Welcome to Fly Lab title. Wait for the Fly Lab to open. You will see the Fly Lab with a male and female fly and a popup box where you can indicate number of offspring created by each mating. Click Design to design a fly and Mate to mate the flies you have designed. 
Fly Lab allows you to select from wild-type flies and 29 actual know mutations in Drosophila melaongaster, the common fruit fly. To see the mutations, click on Genetic Abbreviations in the menu bar at the top of Fly Lab. PLEASE PRINT THIS OUT BEFORE YOU START THE SIMULATION. The simulation only demonstrates principles of COMPLETE DOMINANCE. Incomplete dominance and co-dominance are not represented. You will have to determine if the traits are dominant or recessive. It is assumed that you understand how to construct Punnet squares to predict the results of crosses. 
Please read the detailed information on selecting phenotypes, designing flies, analyzing results, and performing a Chi-Square analysis online in the instructions for Assignment 1. The instructions below are simplified! 

· To design a wild-type female fly, click on the Design button below the gray image of the female fly. Then click on any of the body traits to the left and select wild-type. The + sign will be displayed for the wild-type. The female wild-type parent will be homozygous for the wild-type allele. Click Select, which will return you to the Fly Lab breeding screen. 

· To design a male with sepia eyes, click on the Design button below the gray image of the male fly. Now click on the eye color trait and the button for sepia. The letters SE will appear above the fly. Click Select, which will return you to the Fly Lab breeding screen.

· To design a fly with 2 traits, you need to select both traits before you click submit. For example, to design a female fly with sepia eyes but yellow body color, do the following:

· Click Design under the female, then eye color and select the Sepia button
· Now click Body Color and select the Yellow button. When you click select, the female fly will be labeled with a Y; SE.  

· If you want one of the 2 traits to be wild type, just select the other trait. The + will be understood by the program but not marked. 

· Play around with designing flies until you are comfortable with how the Design function works. You can create all sorts of combinations and you are not limited to 2 traits! 

· To mate flies, first select the number of offspring you want. You have the choice of 100, 1 000, or 10 000. Select 10 000 for most of your crosses because this will give you the best results statistically! 

· Now click Mate: You will see the results of cross # 1 and the numbers of each type and gender of offspring. 
· Click Analyze Results, and your results will be presented in data chart format. You can analyze using sex or ignoring sex. Initially, you should analyze your data by ignoring sex, so click that button on the top of the screen. 

· Click Export Notes…this will open up the Lab Notebook with the copy of the results. You can add notes directly to the Lab Notebook.

· Click Chi-Square Analysis. You will be given the choice of using or ignoring sex. Ignore sex for your initial analysis and then use sex if you are informed that your hypothesis should be rejected. In the hypothesis boxes, input the ratios you would expect based on a Punnet Square. 

· Now Click Test Hypothesis and then Add Data to Notebook. Again, you can add your own notes if you want. If you click Export Notes in the Notebook, you will get an HTML page…you can copy and paste the information on this page directly into the Results section of this Fly Lab Report Template. 

· For more information on Chi-Square analysis go to http://www.ndsu.nodak.edu/instruct/mcclean/plsc431/mendel/mendel4.htm or do the Chi-Square Practice Activity (8a) at http://www.jdenuno.com/APBiology/Audit/ChiSquarePractice.doc 
Assignment 1: Basics of Crosses (modified from online Assignment 1)
Perform the following crosses, analyze the results, add to the Lab Notebook, Export, and then Copy and Paste below in the Results Section: 

1. Monohybrid Cross Eye Color:  Wild-type female by male with sepia eyes (SE)
a. Determine offspring for F1 and F2 generations.
(To get the F2 generation, click Select under the F1 offspring that you want to mate and these will be placed in the mating chamber!)
b. Determine if sepia eye color is dominant or recessive.

c. Explain.

2. Monohybrid Cross Wing Size: Wild-type female and male with your choice of wing-size traits.
a. Determine offspring for F1 and F2 generations.

b. Determine if the wing-size trait is dominant or recessive. 

c. Explain.


3. Monohybrid Cross: Your choice of trait. Either male or female should be wild-type!

a. Determine offspring for F1 and F2 generations.

b. Determine if the trait is dominant or recessive. 

c. Explain your results. 
If your results DO NOT follow your prediction, consider sex-linkage or the possibility of a lethal mutation.

4. Dihybrid Cross:  Ebony Body Female x Vestigial Wing Male
a. Determine offspring for F1 and F2 generations.

b. Determine if the trait are dominant or recessive. 

c. Explain your results. 


5. Dihybrid Cross: Sepia Eye Female x Black Body Male
a. Determine offspring for F1 and F2 generations.

b. Determine if the trait are dominant or recessive. 

c. Explain your results. 


6. Dihybrid Cross:  Your choice! 
a. Determine offspring for F1 and F2 generations.

b. Determine if the trait are dominant or recessive. 

c. Explain your results.
If your results DO NOT follow your prediction, consider sex-linkage or the possibility of a lethal mutation.
Assignment 2: Lethal Mutations (modified from online Assignment 3)
Perform the following crosses, analyze the results, add to the Lab Notebook, Export, and then Copy and Paste below in the Results Section: 

Note: Five of the mutations in Fly Lab are lethal in the homozygous condition. When you select one of these lethal mutations in the Design view, the fly is automatically made heterozygous for the mutant allele. If you happen to select 2 lethal mutations that are linked on the same allele, the mutant alleles are automatically placed on different homologous chromosomes. Crosses with lethal mutations will still show the total number of offspring selected (100, 1 000, or 10 000), adjusted for removal of any lethal genotypes from the offspring. 
1. Monohybrid Cross: Male and Female heterozygous for aristapedia antennae
a. Determine offspring for F1 and F2 generations.
b. Determine if the trait is dominant or recessive. 
c. Explain how your results explain that aristapedia is a lethal mutation.


2. Dihybrid Cross: Female with Curly Wing and Male with Stubble Bristle phenotypes

a. Determine offspring for F1 and F2 generations.
b. Determine if the traits are dominant or recessive. 
c. Explain how your results explain that if either or both of the traits are lethal mutations.

3. Your choice: Using either monohybrid or dihybrid crosses, try to identify at least one other lethal mutation.
a. Determine offspring for F1 and F2 generations.
b. Determine if the traits are dominant or recessive. 
c. Explain

Assignment 3: Epistasis (modified from online Assignment 4)

Perform the following crosses, analyze the results, add to the Lab Notebook, Export, and then Copy and Paste below in the Results Section: 

Note: Epistasis occurs when the expression of one gene depends on or modifies the expression of another gene. In some cases of epistasis, one gene may be completely masked by the expression of another gene. 

1. Dihybrid Cross: Female with vestigial wing size and Male with incomplete wing vein

a. Determine offspring for F1 and F2 generations.
b. Determine if the traits are dominant or recessive. 
c. Determine which, if any, of the traits masks the expression of the other.

d. Explain

2. Dihybrid Cross: Female with apterous wing size and Male with radius incomplete wing vein

a. Determine offspring for F1 and F2 generations.
b. Determine if the traits are dominant or recessive. 
c. Determine which, if any, of the traits masks the expression of the other.

d. Explain
Assignment 4: Sex Linkage (modified from online Assignment 5)

Perform the following crosses, analyze the results, add to the Lab Notebook, Export, and then Copy and Paste below in the Results Section: 

Note: Most of the mutations in Fly Lab are located on autosomes and it does not matter whether the male or female fly carries the mutant allele. But when alleles are located on sex chromosomes, the results can vary dramatically depending on which sex carries the mutant allele. Please review the X-Y sex determination system: It is similar in humans and flies. 
1. Monohybrid Cross: Female with tan body and wild-type male.
a. Determine offspring for F1 and F2 generations.
b. Determine if the traits are dominant or recessive. 
c. Determine which, if any, of the traits masks the expression of the other.

d. Explain

2. Dihybrid Cross: Female with vestigial wing size and white-eyed male.
a. Determine offspring for F1 and F2 generations.
b. Determine if the traits are dominant or recessive. 
c. Determine which, if any, of the traits masks the expression of the other.

d. Explain
Assignment 5: Recombination (modified from online Assignment 6)

Perform the following crosses, analyze the results, add to the Lab Notebook, Export, and then Copy and Paste below in the Results Section: 

Note: Please review recombination BEFORE you perform these crosses. You can find information about recombination in the notes that accompany online assignment 6

1. Dihybrid Cross: Female with eyeless eye shape and male with shaven bristles

a. Determine offspring for  the F1 generation

b. Test cross one of the F1 females to a male with both eyeless and shaven bristle traits 
(Note, review what a test cross is in the notes accompanying online assignment 2. 
You will have to select the F1 female but design the male!)
YOU DO NOT HAVE TO DO THE CHI-SQUARE ANALYSIS!
c. Determine the percent of testcross progeny (offspring) with both mutations or with neither mutation. This percentage is an estimate of the map distance between the eye shape and bristles genes.  (1.0 % = 1 map unit)

d. Record this value in the notebook BEFORE exporting your notes!
2. Trihybrid Cross: Female fly with black body, purple eyes, and vestigial wings and wild-type male.
a. Determine offspring for F1 generations.
b. Testcross one of the F1 females to a male with black body, purple eyes, and vestigial wings. 
(Select the F1 female but design the male!)
c. Determine the approximate location of the alleles for black body, purple eyes, and vestigial wings.
· analyze using sex

· determine lease frequent phenotypes…these represent double crossovers

YOU DO NOT HAVE TO DO THE CHI-SQUARE ANALYSIS!

d. Record this value in the notebook BEFORE exporting your notes!

Results:  

Export the notes from your Lab Notebook and copy and paste below. If you don’t finish all parts of the lab at the same sitting, make sure that you export the notes when you finish one part and copy and paste them below, indicating to which experiment they belong!
Analysis: 

There is no separate analysis for this lab. Please record your responses above with the corresponding assignment or in the lab notebook from Fly Lab.

Conclusion:   NOT REQUIRED

Reflection:

Personal statement about what you learned from performing the Fly Lab Activities

AP Biology
Johns Hopkins Center for Talented Youth
2006/2007

[image: image1.png]




[image: image1.png]