Names: ___________________________

Mendelian Marshmallow Monsters
In this investigation you will build an imaginary creature called a reebop. A reebop is a little marshmallow organism that has 16 chromosomes (8 homologous pairs). It reproduces sexually. The traits of your organism will be determined by the genes your reebop inherits from its parents.
Purpose:

1. To practice differentiating between genotypes and phenotypes.

2. To model meiosis and fertilization in order to better understand the role of alleles in inheritance.
3. To apply knowledge of Mendelian genetics to predict offspring genotypes and phenotypes.
Materials:

Marshmallows, toothpicks, thumbtacks, pipe cleaners, pushpins, paper chromosome set

Procedure:

1. Remove the paper chromosomes from the bag.   The “father” should lay the blue chromosomes out on the desk from largest to smallest.  The “mother” should do the same with the pink chromosomes.   You have just created a reebop karyotype.  
2. The letters on each chromosome (ex. #1 A, a; #2 Q, q) represent alleles.  Alleles are different forms of a gene for a specific trait.  Why does each reebop have two alleles for a given trait? 
3. Record the genotypes for each parent below. Use Table 2 to determine their phenotypes.
Father’s Genotypes for each trait:


Antennae




Eyes


 



Dorsal Ridges




Legs
 





Nose 





Body Segments





Tail





Gender






Describe what the father would look like.  Be sure to mention all 8 traits: 
Mother’s Genotypes for each trait:


Antennae




Eyes


 



Dorsal Ridges




Legs
 





Nose 





Body Segments





Tail





Gender






Describe what the mother would look like.  Be sure to mention all 8 traits: 
4. Cross each trait to find the possible genotypes of their baby reebop.

Antennae:

         Dorsal Ridges:


Nose:



Tail:
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Eyes:



Legs:



Body Segments:


Gender:  


What are the Odds?

	Feature
	Genotype
	Phenotype
	Odds (written as percentage)

	Antenna
	AA
	1 antenna
	

	
	Aa
	2 antenna
	

	
	aa
	no antenna
	

	Dorsal ridges
	MM
	1 dorsal ridge
	

	
	Mm
	2 dorsal ridges
	

	
	mm
	3 dorsal ridges
	

	Nose
	QQ
	red nose
	

	
	Qq
	purple nose
	

	
	qq
	green nose
	

	Tail
	TT or Tt
	curly tail
	

	
	tt
	straight tail
	

	Eyes
	EE or Ee
	2 eyes
	

	
	ee
	3 eyes
	

	Legs
	LL or Ll
	4 legs
	

	
	ll
	6 legs
	

	Body Segments
	DD or Dd
	3 body segments
	

	
	dd
	2 body segments
	

	Gender
	XX
	Female
	

	
	XY
	Male
	


4. Flip over all of the chromosomes. Keep them in karyotype order (in pairs, largest to smallest). 

5. The "father" should randomly take one blue chromosome from each pair and put it in a pile to represent the sperm. 

D) Is the sperm diploid or haploid? 
E) What type of cell division makes sperm (mitosis or meiosis)? 
6. The "mother" should randomly take one pink chromosome from each pair and put it in a pile to represent the egg.
F) Is the egg diploid or haploid? What type of cell division makes eggs?
7. Put the extra chromosomes back into the bag
8. Now, reebop fertilization can occur.  Join the sperm and egg (two piles of chromosomes).  A reebop zygote has been formed!  Flip the chromosomes over so you can read them and arrange them in karyotype order (in pairs, largest to smallest).

G) How many chromosomes does your zygote have? 

H) Is the zygote diploid or haploid? 

9. Complete the table 1 below for your baby reebop by analyzing its chromosomes.

· Record the letters on the chromosomes under "alleles." 
· The alleles that the baby reebop inherited are called its genotype.  If the baby reebop has two of the same alleles (ex. #1AA or aa) it is pure (homozygous) for that trait.  If the baby reebop has two different alleles (ex. #1Aa) it is hybrid (heterozygous) for that trait. 

· Use table 2 to determine the baby reebop’s phenotype.  The phenotype is the physical characteristic expressed due to the genotype.  

Table 1  Baby Reebop 

	Chromosome
	Alleles 

(letters)
	Genotype

(homozygous or heterozygous)
	Phenotype

(physical characteristic)

	1
	_____  _____

	
	

	2
	_____  _____

	
	

	3
	_____  _____

	
	

	4
	_____  _____

	
	

	5
	_____  _____

	
	

	6
	_____  _____

	
	

	7
	_____  _____

	
	

	8
	_____  _____

	
	


Table 2 

	Feature
	Genotype
	Phenotype
	Parts used

	Antenna
	AA
	1 antenna
	toothpicks

	
	Aa
	2 antenna
	

	
	aa
	no antenna
	

	Dorsal ridges
	MM
	1 dorsal ridge
	toothpicks

	
	Mm
	2 dorsal ridges
	

	
	mm
	3 dorsal ridges
	

	Nose
	QQ
	red nose
	push pins

	
	Qq
	purple nose
	

	
	qq
	green nose
	

	Tail
	TT or Tt
	curly tail
	pipe cleaner

	
	tt
	straight tail
	

	Eyes
	EE or Ee
	2 eyes
	silver tacks

	
	ee
	3 eyes
	

	Legs
	LL or Ll
	4 legs
	push pins

	
	ll
	6 legs
	

	Body Segments
	DD or Dd
	3 body segments
	large white marshmallows

	
	dd
	2 body segments
	

	Gender
	XX
	Female
	

	
	XY
	Male
	


10. Place all of the chromosomes back into the bag.
11. Build your baby reebop based on the phenotypes in Table 1.  Once assembled, draw a picture of your baby reebop in the space below. Use colored pencils.
Baby's name ___________________________
Name: ____________________________
Discussion and Conclusion:  Write the answers to the following questions in complete sentences.
1. For any given trait, how many alleles does a baby reebop have?  Explain why.
2. How might it be possible for the reebop to show a trait that neither of their parents show?
3. Which trait(s) in reebops appears to blend and show incomplete dominance (a combination of the dominant and recessive traits)? Why?

4. How unique is your reebop?

Step 1: Find your reebop’s genotypes on the Odds Chart.

Step 2: Determine the odds of each genotype. Write as a decimal.
(Example: 1 out of 4 ( 25% ( .25)

Step 3: Multiply the odds together.

                      ______ X ______X ______ X______ X______ X______ X______ X______ = ________

Step 4: Record as a percentage. This is the chance that there would be another reebop just like the one you created.

        %
