AP Biology Virtual Fly Lab: Genetics of Drosophila 
Name 








Overview: Fruit flies—the genetic workhorse. Fly genetics are a huge part of the field of genetics, and the tiny little Drosophila melanogaster has provided aspiring geneticists with over a century of good times and information. But, flies are also a royal pain in the butt to work with, especially if you’re new at it.  So let’s use the benefits of the modern age and perform our fly lab squarely within the boundaries of cyberspace. 
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Directions:

1. Sign in and log on to your computer. Go to: www.cgslab.com
2. Click Launch CGS (You may need to open the site settings and allow flash.) 
3.  Click Study a Practice Population OR Login to your Account. 
4. If you are in class and logging into your account Click New Student Type in the Course ID ___________ and 
Student Account ____________________. Click Individual.
5. Your username is your entire first and last name. Write down the password _________________________. This 
will enable you to revisit your exact data (Everyone will have unique data). Click Yes, I wrote down my 
Password.

6. You are going to perform five different crosses: (If any of these are not available, please see me.)
· Cross 1: Cross a wild tarsi male with a truncated tarsi female.

· Cross 2: Cross a shaven bristle male with a spineless bristle female.

· Cross 3: Cross a scalloped wing, mellow male with a dumpy wing, hyper female.

· Cross 4: Cross a bar eye, yellow male with a lobe eye, ebony female.

· Cross 5: Cross a sepia eye male with a white eyed female.
8. When you get to the wild population screen, change the setting to sort by the trait you are looking at and view by 
sex to choose the male and female from the correct trait populations. 
9. After you have recorded the data, you will need to establish a cross between members of your parent generation. 

To do this, move one fly of the correct sex from each population into the Crossing Vial. Then click the 
“Cross Flies button” button. This gives you the F1 generation. 
10. Choose flies from this F1 generation to mate for the F2 generation.

10. Record data in the proper place in the worksheet.
9. Now that you have the F2 data, begin to formulate some conclusions about the mode of inheritance for the 
traits: monohybrid/dihybrid, autosomal/sex-linked, dominant/recessive.

a. Construct a punnett square with heterozygotes to determine expected phenotypic ratio shown in 


the F2 generation

b. Does the gender of the flies seem to affect the inheritance of the traits in the



cross? If not, do not include sex chromosomes in punnett square.

c. Propose a hypothetical mode of inheritance for your given traits.

10. Congratulations. The only thing left to do is your other four crosses and a chi-square analysis of all of them.

Cross 1: P = wild type tarsi male (genotype 
_)
              And truncated tarsi female (genotype_______)
Table 1- Phenotypes of the F1 Generation

	Phenotype
	Number of Males
	Number of Females

	
	
	

	
	
	


Phenotype Number of Males Number of Females

Table 2- Phenotypes of the F2 Generation
	Phenotype
	Number of Males
	Number of Females

	
	
	

	
	
	


Conclusions:


Key for traits



F1 Punnett Square show F2 offspring










Genotype ratio:

	
	

	
	












Phenotype ratio:


Mode of Inheritance:


Basis for determining mode:

Cross 2: P = spineless bristle female (genotype 

)
  And shaven bristle male (genotype
_)
Table 1- Phenotypes of the F1 Generation

	Phenotype
	Number of Males
	Number of Females

	
	
	

	
	
	


Phenotype Number of Males Number of Females

Table 2- Phenotypes of the F2 Generation
	Phenotype
	Number of Males
	Number of Females

	
	
	

	
	
	


Conclusions:


Key for traits



F1 Punnett Square show F2 offspring











Genotype ratio:

	
	

	
	












Phenotype ratio:


Mode of Inheritance:


Basis for determining mode:

Cross 3: P = scalloped wing, mellow male (genotype 

)  

            And dumpy wing type, hyper female (genotype 
____)
Table 1- Phenotypes of the F1 Generation

	Phenotype
	Number of Males
	Number of Females

	
	
	

	
	
	

	
	
	

	
	
	


Phenotype Number of Males Number of Females

Table 2- Phenotypes of the F2 Generation

	Phenotype
	Number of Males
	Number of Females

	
	
	

	
	
	

	
	
	

	
	
	


Conclusions:


Key for traits

      F1 Punnett Square show F2 offspring

Genotype ratio:



















Phenotype ratio:

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



Mode of Inheritance:


Basis for determining mode:

of FemaleCross 4: P = yellow body, bar eye male (genotype 

)  

  And ebony body, lobe eye female (genotype 

)
Table 1- Phenotypes of the F1 Generation

	Phenotype
	Number of Males
	Number of Females

	
	
	

	
	
	

	
	
	

	
	
	


Phenotype Number of Males Number of Females

Table 2- Phenotypes of the F2 Generation

	Phenotype
	Number of Males
	Number of Females

	
	
	

	
	
	

	
	
	

	
	
	


Conclusions:


Key for traits

      F1 Punnett Square show F2 offspring

Genotype ratio:



















Phenotype ratio:

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



Mode of Inheritance:


Basis for determining mode:

Cross 5: P = sepia eye male (genotype 

)
                      And white eyed female (genotype 

)
Table 1- Phenotypes of the F1 Generation

	Phenotype
	Number of Males
	Number of Females

	
	
	

	
	
	


Phenotype Number of Males Number of Females

Table 2- Phenotypes of the F2 Generation

	Phenotype
	Number of Males
	Number of Females

	
	
	

	
	
	


Conclusions:


Key for traits



F1 Punnett Square show F2 offspring










Genotype ratio:

	
	

	
	












Phenotype ratio:


Mode of Inheritance:


Basis for determining mode:

Chi Square Critical Values Chart:

	Degrees of Freedom (df)

	Probability
	1
	2
	3
	4
	5

	0.05
	3.84
	5.99
	7.82
	9.49
	11.1

	0.01
	6.64
	9.21
	11.3
	13.2
	15.1

	0.001
	10.8
	13.8
	16.3
	18.5
	20.5


CROSS 1

Null Hypothesis for Cross 1:________________________________________

Use the data from the F2 offspring of Cross #1 and the information in the lab to complete the data table:

	Phenotype
	#Observed

(o)
	#Expected

(e)
	Difference

(o-e)
	(o-e)2
	(o-e)2
e

	
	
	
	
	
	

	
	
	
	
	
	


X2=______


df=______


Critical Value (from chart):___________

Do you accept or reject the null hypothesis? ________
CROSS 2

Null Hypothesis for Cross 2:________________________________________

Use the data from the F2 offspring of Cross #1 and the information in the lab to complete the data table:

	Phenotype
	#Observed

(o)
	#Expected

(e)
	Difference

(o-e)
	(o-e)2
	(o-e)2
e

	
	
	
	
	
	

	
	
	
	
	
	


X2=______


df=______


Critical Value (from chart):___________

Do you accept or reject the null hypothesis? ________
CROSS 3

Null Hypothesis for Cross 3:___________________________________________
Use the data from the F2 offspring of Cross #2 and the information in the lab to complete the data table:

	Phenotype
	#Observed

(o)
	#Expected

(e)
	Difference

(o-e)
	(o-e)2
	(o-e)2
e

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


X2=______


df=______


Critical Value (from chart):___________

Do you accept or reject the null hypothesis? _______
CROSS 4
Null Hypothesis for Cross 4:___________________________________________
Use the data from the F2 offspring of Cross #2 and the information in the lab to complete the data table:

	Phenotype
	#Observed

(o)
	#Expected

(e)
	Difference

(o-e)
	(o-e)2
	(o-e)2
e

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


X2=______


df=______


Critical Value (from chart):___________

Do you accept or reject the null hypothesis? _______

CROSS 5

Null Hypothesis for Cross 5:_____________________________________________
Use the data from the F2 offspring of Cross #3 and the information in the lab to complete the data table:

	Phenotype
	#Observed

(o)
	#Expected

(e)
	Difference

(o-e)
	(o-e)2
	(o-e)2
e

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


X2=______



df=______


Critical Value (from chart):___________

Do you accept or reject the null hypothesis? ________
Analysis Questions:
1. In terms of studying genetics, why is it necessary for the females of the parental generation to be virgins when performing this experiment with live flies? 






















2. When using live flies, why would it not be necessary to isolate virgins in a typical F1 cross? 






























3. Which of Mendel’s laws is shown in the F2 generation of cross 1?  








 Define this law   





































4. Which of Mendel’s laws is shown in the F2 generation of cross 3?  








 Define this law  

















































5. Which crosses cannot show Mendel’s law of Independent Assortment? 






Why? 








































6. Mendels’ Laws have limitations. For his laws to apply, it must be assumed that the genes involved are on different chromosome and not on the same chromosome. State which law is violated when genes are linked and explain why.





































______
7. Which cross shows this? _______________________________________________________________
8. Drosophilia melangoster, the common fruit fly was first used for genetic experiments in 1970 by T.H. Morgan of Columbia University. They are well-suited for genetic research because of the following reasons: Circle the correct answer(s)
a) they are really big

b) they produce large numbers of offspring

c) they have easily detectable mutations

d) they have only two pairs of chromosomes

e) they complete their entire life cycle in approximately 12 days.
Do the following Chi-Square examples:

1. Assuming only two phenotypic categories, vestigial wings and normal wings, use the following table of results for the F2 generation:

Phenotype                                  # of Males                                   # of females

        Vestigial Wings                             14                                                   12

        Normal Wings                               36                                                   38

· Total # of flies observed_________

· Flies with vestigial wings: _________

· Flies with normal wings: __________

· Expected Ratio: 3:1

· Expected number of flies with normal wings: _________

· Expected number of flies with vestigial wings: _________

Calculation needs to be performed twice- one for each phenotype.

                      X2 = 
Null Hypothesis: no difference between observed and expected results, differences are most likely from chance and no further experimentation is needed.

            Is Null hypothesis accepted or rejected? ________________   

2.

Phenotype           # Observed          # Expected          (O-E)        (O-E)2           (O-E)2/E

Long Wings              230                      250          

Intermediate

   Length wings         510                      500

Short Wings              260                      250

a) Calculate the chi-square value for these data.

1) How many degrees of freedom (df) are there? ____________

2) X2 (chi square) = __________________

At 0.05 probability, can you accept or reject the null hypothesis? Explain why.
