Name ____________________________________________  Pd. _______ Date ____________________


In this unit we will be learning about genetics, the study of how traits are passed from parents to offspring. We will be using imaginary marshmallow creatures to illustrate the concepts we will be discussing in class, and you will be working on this activity in class over the next few weeks.

You will be given a set of chromosomes for a marshmallow parent. Using these chromosomes you will figure out what traits your marshmallow parent has, and you will assemble your parent with the appropriate traits. 

Your marshmallow creature will then have the chance to meet, fall in love ♥ with, and reproduce with another marshmallow creature in the class. Using what you know about the genes that they have and what you will learn about genetics, you will have the opportunity to predict the traits that the offspring will have. At the end of this activity, you will assemble the offspring and compare their actual traits to your predictions as well as the traits of both of their parents.
Pre-lab Questions
1. How does the number or chromosomes in a regular body cell compare to the number of chromosomes in a gamete (sex cell)?

If marshmallow creatures have 14 chromosomes in their regular body cells, how many would you expect to find in their gametes?

2. What type of cell division creates gametes?

3. Name three ways that this type of cell division differs from cell division that creates body cells.

Data Table 1 – Genotype and Phenotype of Parent #1
Sex Chromosomes Present ____________

Male or Female? _______________________
	Trait
	Genotype
	Homozygous or Heterozygous?
(Be as specific as possible)
	Phenotype

	Number of Body Segments (B)
	
	
	

	Body Orientation (D)
	
	
	

	Number of Eyes (E)
	
	
	

	Tail Texture (T)
	
	
	

	Tail Color (J)
	
	
	

	Nose Color (N)
	
	
	

	Nose Size (F)
	
	
	

	Eye Color (G)
	
	
	

	Mouth Color (M)
	
	
	

	Number of Legs (L)
	
	
	

	Color of Legs (C)
	
	
	

	Number of Antennae (A)
	
	
	

	Antennae Color (R)
	
	
	

	Antennae Texture (H)
	
	
	


Sketch of Parent #1
Data Table 2 – Genotype and Phenotype of Parent #2

Sex Chromosomes Present ____________

Male or Female? _______________________
	Trait
	Genotype
	Homozygous or Heterozygous?
(Be as specific as possible)
	Phenotype

	Number of Body Segments (B)
	
	
	

	Body Orientation (D)
	
	
	

	Number of Eyes (E)
	
	
	

	Tail Texture (T)
	
	
	

	Tail Color (J)
	
	
	

	Nose Color (N)
	
	
	

	Nose Size (F)
	
	
	

	Eye Color (G)
	
	
	

	Mouth Color (M)
	
	
	

	Number of Legs (L)
	
	
	

	Color of Legs (C)
	
	
	

	Number of Antennae (A)
	
	
	

	Antennae Color (R)
	
	
	

	Antennae Texture (H)
	
	
	


Sketch of Parent #2

Prediction for Offspring: Based on the appearance of both parents, make a prediction about what your offspring will look like. Use the following traits (number of body segments, body orientation, number of legs, tail color, nose size, mouth color), and be sure to explain your reasoning.
Complete Dominance Punnett Squares

Number of Body Segments 






Body Orientation

Number of Legs 








Tail Color

Nose Size










Mouth Color
Data Table 3 – Genotype and Phenotype of Offspring (Complete Dominance)
	Trait
	Genotype
	Phenotype

	Number or Body Segments (B)
	
	

	Body Orientation (D)
	
	

	Number of Legs (L)
	
	

	Tail Color (J)
	
	

	Nose Size (F)
	
	

	Mouth Color (M)
	
	


1. How many of the traits that you predicted wound up in your offspring?
2. Compare the phenotypes of your offspring to the other group’s offspring (offspring from the same set of parents). Explain what they look like in relation to one another.

3. Does a Punnett square tell us exactly what traits the offspring will have? Why or why not?

Incomplete and Co-Dominance
Which two traits represent incomplete dominance? How do you know?

Which two traits represent co-dominance? How do you know?

Incomplete and Co-Dominance Punnett Squares
Data Table 4 – Genotype and Phenotype of Offspring (Incomplete and Co-Dominance)

	Trait
	Genotype
	Phenotype

	
	
	

	
	
	

	
	
	

	
	
	


Punnett Square Practice (Complete Dominance)
Number of Legs








Number of Antennae

Dihybrid Punnett Square – Number of Eyes and Number of Antennae

Alleles of Parent #1 - ________________

Alleles of Parent #2 - _________________
According to the Punnett Square results, what is the probability that the offspring will have 3 eyes and 3 antennae?

What percentage of the offspring will have the same genotype as Parent #1?

What percentage of the offspring will have the same phenotype as Parent #2?

In the Punnett Square above, circle the box that represents the actual genotype of your offspring. Which phenotype will your offspring have for these traits?
Sex Chromosomes of offspring: ___________

Gender of offspring: ___________
Sex-Linked Punnett Squares
Antennae Color







Antenna Texture
Antennae Color Phenotype of Offspring:




Antennae Texture Phenotype of Offspring: 
__________________________




_______________________________
Sketch of Offspring
Analysis Questions

1. Which trait(s) are sex-linked?  Which chromosome(s) are they carried on?

2. Why don’t marshmallow girls have to worry about having hairy antennae? Explain.
3. Can a marshmallow boy be heterozygous for antennae color?  Why or why not?

4. How do the phenotypes of heterozygous individuals differ for traits that are co-dominant as opposed to those that follow incomplete dominance?

5. Fluff, a marshmallow man with green legs marries a black and green legged woman named S’mores. Show a Punnett square for this pair, and determine the genotypic and phenotypic ratios for their possible offspring.

6. Marsha Mallow, an orange-nosed marshmallow woman, marries Puff. Unlike Marsha, Puff has a red nose. Create a Punnett square for this pair. What is the probability that they will have a child with a yellow nose? What is the probability that they will have a child with a red nose?
7. Peeps, a fine marshmallow man (despite his hairy antennae), marries a beautiful marshmallow lady named Bunny. Being the socialite that she is, she of course has hairless antennae. The happy couple is expecting their first child; it’s a boy!  Bunny is worried about her first-born son having hairy antennae. What is the probability that the son will have hairy antennae? Use a Punnett square to illustrate your answer.  

8. Harry Edity (a man with red antennae) marries Jean Eticks. Jean also has red antennae, but her mother has green antennae.  
a. What is Jean’s genotype? How do you know?

b. Create a Punnett square for Jean and Harry. What is the probability of Jean and

    Harry having a boy with green antennae?  
c. What is the probability of Jean and Harry having a girl with green antennae? 
