Student Worksheet

FRUIT FLY ACTIVITY

Focus Questions: Why do sexually reproducing organisms look different from their parents?

We have already investigated the means by which single cells reproduce (asexual reproduction or mitosis). This process explains where new cells come from (from other cells), and it explains how single-celled organisms (or those that reproduce asexually) know what they should look like. HOWEVER, it does not explain how cells from organisms that reproduce sexually know what they should look like.

To investigate this further, we are first going to make some observations of parents and offspring of complex organisms (in this case Drosophila melanogaster or the fruit fly). We want to know if complex organisms that reproduce sexually look exactly like their parents (which is the case for asexual reproduction) or if they look different. Then we will explore why this is the case and what is happening at the molecular level to cause it.

PART A:

1. We will be simulating a series of fruit fly crosses with cards. Each card represents one fruit fly. There are six different samples and we will be collecting data from three generations of each sample. Here is the notation for each generation:

P1 (Parental): The two cards represent the original parents

F1 (Filial/Offspring): First offspring generation; their parents are P1.

F2 (Filial/Offspring): Second offspring generation; their parents were from the F1 generation.

2. For each sample, every fruit fly will be categorized by sex and the particular characteristic(s) of interest (e.g., for sample one, the characteristic is having wings or not having wings).  A handout will be given to you by your instructor in order to determine the sex.

3. The following pages have charts to record the data. Complete the charts for every sample. At the top of each page, the characteristic(s) for the wildtype fruit fly (i.e., the characteristic of a normal fruit fly) and the characteristic(s) of the selected mutation are provided.

4. For right now, just collect the data. Disregard the directions for creating the punnett squares and providing the ratios. We will work on this later in the unit. We will also hold off on answering the questions for now.

PART B:

1. Once directed to do so, answer the questions pertaining to samples 1 & 2. After a class discussion, questions for samples 3 and 4 will be answered and discussed. 

PART C:

1. Now that we have discussed punnett squares, fill in the punnett squares and provide the ratios for samples 1 and 2. Once directed to do so, do the same for samples 3 and 4.

PART D:

1. The final part of this activity will be samples 5 and 6. Answer the questions, and after a class discussion, complete the punnett squares and ratios.

Sample 1

Wildtype (WT): With wings

Mutant 1 (M1): No wings

P1 Generation

	
	With Wings
	No Wings

	MALE
	
	

	FEMALE
	
	


F1 Generation

	
	With Wings (#)
	No Wings (#)

	MALES
	
	

	FEMALES
	
	


F2 Generation

	
	With Wings (#)
	No Wings (#)

	MALES
	
	

	FEMALES
	
	


Construct the Punnett Square for the F1 generation. Then provide the genotypic and phenotypic ratios.

	
	

	
	


Genotypic Ratio- 

Phenotypic Ratio- 
Construct the Punnett Square for the F2 generation. Then provide the genotypic and phenotypic ratios.

	
	
	

	
	
	

	
	
	


Genotypic Ratio- 

Phenotypic Ratio- 

Sample 2

Wildtype (WT): With wings

Mutant 1 (M1): No wings

P1 Generation

	
	With Wings
	No Wings 

	MALE
	
	

	FEMALE
	
	


F1 Generation

	
	With Wings (#)
	No Wings (#)

	MALES
	
	

	FEMALES
	
	


F2 Generation

	
	With Wings (#)
	No Wings (#)

	MALES
	
	

	FEMALES
	
	


Construct the Punnett Square for the F1 generation. Then provide the genotypic and phenotypic ratios.

	
	

	
	


Genotypic Ratio- 

Phenotypic Ratio- 
Construct the Punnett Square for the F2 generation. Then provide the genotypic and phenotypic ratios.

	
	
	

	
	
	

	
	
	


Genotypic Ratio- 

Phenotypic Ratio-


QUESTIONS FOR SAMPLES 1 & 2:

1. What do all (or close to all) of the offspring in the F1 generation look like? Do they look the same, or different, from their parents? Was this the case for both samples? Explain.

2. Do the offspring in the F2 generation look like their parents? Explain.

3. What do your responses to questions 1 and 2 tell you about the difference between asexual and sexual reproduction in terms of what offspring look like?

4. Compare our data to the data that Mendel took, which is in the course pack (Unit II, Section I). Where we used Winged (wildtype) and Wingless (mutant) fruit flies, he used Round (wildtype) and Angular (mutant) pea shapes. ALL of the offspring in Mendel’s F1 generation were Round. But when he mated those round individuals from F1, his F2 generation had both round and angular offspring. How are our methods and results similar to Mendel’s? Explain in detail.

5. Mendel concluded, using his data as evidence, that each individual has to carry around two pieces of information for each trait. How does his (and our) data support this statement?

Sample 3
Wildtype (WT): Red eyes & Wings

Mutant 3 (M3): Sepia eyes & No wings

P1 Generation

	
	Red Eyes & Wings 
	Red Eyes & 

No Wings 
	Sepia Eyes &

Wings 
	Sepia Eyes & 

No Wings 

	MALE
	
	
	
	

	FEMALE
	
	
	
	


F1 Generation

	
	Red Eyes & Wings (#)
	Red Eyes & 

No Wings (#)
	Sepia Eyes &

Wings (#)
	Sepia Eyes & 

No Wings (#)

	MALES
	
	
	
	

	FEMALES
	
	
	
	


F2 Generation

	
	Red Eyes & Wings (#)
	Red Eyes & 

No Wings (#)
	Sepia Eyes &

Wings (#)
	Sepia Eyes & 

No Wings (#)

	MALES
	
	
	
	

	FEMALES
	
	
	
	


Construct the Punnett Square for the F1 generation. Then provide the genotypic and phenotypic ratios.

	
	

	
	


Genotypic Ratio- 

Phenotypic Ratio- 

Construct the Punnett Square for the F2 generation. Then provide the genotypic and phenotypic ratios.

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Genotypic Ratio- 

Phenotypic Ratio-

Sample 4
Wildtype (WT): Red eyes & Wings

Mutant 3 (M3): Sepia eyes & No wings

P1 Generation

	
	Red Eyes & Wings
	Red Eyes & 

No Wings
	Sepia Eyes &

Wings
	Sepia Eyes & 

No Wings

	MALE
	
	
	
	

	FEMALE
	
	
	
	


F1 Generation

	
	Red Eyes & Wings (#)
	Red Eyes & 

No Wings (#)
	Sepia Eyes &

Wings (#)
	Sepia Eyes & 

No Wings (#)

	MALES
	
	
	
	

	FEMALES
	
	
	
	


F2 Generation

	
	Red Eyes & Wings (#)
	Red Eyes & 

No Wings (#)
	Sepia Eyes &

Wings (#)
	Sepia Eyes & 

No Wings (#)

	MALES
	
	
	
	

	FEMALES
	
	
	
	


Construct the Punnett Square for the F1 generation. Then provide the genotypic and phenotypic ratios.

	
	

	
	


Genotypic Ratio- 
Phenotypic Ratio- 

Construct the Punnett Square for the F2 generation. Then provide the genotypic and phenotypic ratios.

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Genotypic Ratio- 

Phenotypic Ratio-

QUESTIONS FOR SAMPLES 3 & 4:
6. How are the data from these crosses similar to and different from the data for the 1st and 2nd samples?

7. Does Mendel’s conclusion that individuals must carry two pieces of information for each trait still hold in this cross? Explain.

8. Mendel also collected data using two traits, similar to what we have collected in class. Based on his data, he concluded that the two traits are not dependent on each other. In other words, using our data, the flies without wings do not also have to have sepia eyes. Or, the flies with wings do not all have to have red eyes. It is possible for the traits to be found in any combination. How does our data from this cross support this?

Sample 5

Wildtype (WT): Red eyes

Mutant 2 (M2): White eyes

P1 Generation

	
	Red Eyes
	White Eyes 

	MALE
	
	

	FEMALE
	
	


F1 Generation

	
	Red Eyes (#)
	White Eyes (#)

	MALES
	
	

	FEMALES
	
	


F2 Generation

	
	Red Eyes (#)
	White Eyes (#)

	MALES
	
	

	FEMALES
	
	


Construct the Punnett Square for the F1 generation. Then provide the genotypic and phenotypic ratios.

	
	

	
	

	
	


Genotypic Ratio- 


Female: 


Male: 
Phenotypic Ratio- 

Female: 


Male: 

Construct the Punnett Square for the F2 generation. Then provide the genotypic and phenotypic ratios.

	
	
	

	
	
	

	
	
	


Genotypic Ratio- 


Female: 


Male: 
Phenotypic Ratio- 

Female: 


Male: 

Sample 6

Wildtype (WT): Red eyes

Mutant 2 (M2): White eyes

P1 Generation

	
	Red Eyes 
	White Eyes 

	MALE
	
	

	FEMALE
	
	


F1 Generation

	
	Red Eyes (#)
	White Eyes (#)

	MALES
	
	

	FEMALES
	
	


F2 Generation

	
	Red Eyes (#)
	White Eyes (#)

	MALES
	
	

	FEMALES
	
	


Construct the Punnett Square for the F1 generation. Then provide the genotypic and phenotypic ratios.

	
	

	
	

	
	


Genotypic Ratio- 


Female: 

Male: 
Phenotypic Ratio- 

Female: 


Male: 

Construct the Punnett Square for the F2 generation. Then provide the genotypic and phenotypic ratios.

	
	
	

	
	
	

	
	
	


Genotypic Ratio- 


Female: 

Male: 
Phenotypic Ratio- 

Female: 


Male: 

QUESTIONS FOR SAMPLES 5 & 6:
9. Were similar patterns found between the two samples?

10. How are the data we collected in this cross similar to and different from the data from the other two crosses?

11. Does Mendel’s conclusion about having two pieces of information still hold for this trait? Explain.

