CRITTER LAB: An Investigation of Inheritance and Genetic Variation

Introduction  


Mr. and Mrs. Critter are organisms from the planet Crit.  They are both heterozygous for body segments, antennae number, eye size, tail shape, nose color, body color, and leg number. 

In this activity, you will simulate the reproduction of Mr. and Mrs. Critter, and you will construct the resulting Critter offspring.  You are to sort Mom and Dad Critter chromosomes using the concepts of meiosis in forming the gametes, decode the chromosomal code found on the baby.  After the Critter babies are born, the siblings will be assembled together in the nursery to be analyzed.  Chromosomal analysis of this unusual species has revealed that Critters have 8 pairs of chromosomes, a total of 16 chromosomes.

Objective – To model the way in which traits are passed on through different modes of inheritance and the affect this has on genetic variation in a population.

Procedure
1. Review the modes of inheritance for each of the genes expressed by Mr. and Mrs. Critter (Table 1).

2. Identify Mr. and Mrs. Critters’ genotypes and phenotypes of each trait (Table 2).

3. Complete a Punnett square for each gene to determine the probability of producing offspring with a specific genotype.

4. Record the genotypic and phenotypic ratios for each Punnett square.

5. Roll a dice to determine which of the four possible offspring is actually produced.  Punnett square boxes are numbered 1 through 4; each number rolled corresponds to a numbered box in the Punnett square.  Rolls resulting in a five or six do not count.

6. Record the numbers rolled that resulted in your offspring.

7. Record the genotype and phenotype of your F1.

8. Construct the resulting F1. (5 points)
9. Find a critter of the opposite sex to mate with.  

10. Record the genotype and phenotype of your partner’s F1. (2 points)
11. Allow your F1 and your partner’s F1 to reproduce.

12. Repeat steps 3 – 6 to predict the possible offspring that may result by crossing the two critters produced in the first generation. (8 points)
13. Record the genotype and phenotype for the resulting F2 critter. (2 points)
14. Construct the resulting F2. (+10 extra credit)
Inheritance Information
  Mr. and Mrs. Critter are both heterozygous for each of the 7 traits (NOTE: Mr. Critter has a straight tail).  Not every trait is inherited through simple dominance.  The following table identifies the alleles for each gene as well as the mode of inheritance for the gene.  

Table 1:
	Gene
	Mode of Inheritance
	Alleles

	Body segments
	Simple dominance
	S = one segment

s = two segments

	Antennae number
	Codominance
	ASAS = two short antennae

ATAT = two tall antennae

	Eye size
	Incomplete dominance
	E = big eyes

e = small eyes

	Tail shape
	Sex-linked dominant
	XT = curly

Xt = straight 

	Nose color
	Simple dominance
	N = silver

n = gold

	Fur color
	Incomplete dominance
	R = red

W = white

	Leg number
	Simple dominance
	L = two legs

l = four legs

	Sex
	N/A
	XX = female (black dot)

XY = male (no black dot)


Parental Genotypes and Phenotypes
  Complete the table below to determine the parents’ genotype and phenotype for each gene. (2 points)
Table 2

	Gene
	Genotype
	Phenotype

	
	Maternal
	Paternal
	Maternal
	Paternal

	Body segments
	
	
	
	

	Antennae number
	
	
	
	

	Eye size
	
	
	
	

	Tail shape
	
	
	
	

	Nose color
	
	
	
	

	Fur color
	
	
	
	

	Leg number
	
	
	
	

	Sex
	
	
	
	


Punnett Squares
· Below is a sample Punnett square that includes the numbered boxes needed for randomly selecting the offspring’s genotype.  Use this numbering convention for each of your Punnett squares. (8 points)
	1


	2

	3


	4


Analysis/Conclusion
  Demonstrate your understanding of concepts of Mendelian genetics by writing a paragraph that includes the following:

· Describe the critter offspring and the grandchild produced from Mr. and Mrs. Critter as well as the critters produced by other classmates.  (2 points)
· Explain how Punnett squares are used to predict possible offspring produced.  
(2 points)
· Discuss the genetic variation that has resulted from the different crosses.  Refer to the offspring as evidence to support your answer.   (3 points)
· Explain how The Law of Independent Assortment, The Law of Segregation and the process of meiosis yielded such diversity in the class’ Critter offspring. 
(3 points)
· Predict how the genetic variation of the population would be affected if the population with whom Critters could reproduce was small?  Large? 
(3 points)
· Predict how genetic variation would affect the success of a population during “stressful” environmental conditions (e.g., drought, famine, disease).  Explain.

(2 points)
· Describe the similarities and/or differences in genetic variation between the Critter population and the human population.  (2 points)
· Create a pedigree to illustrate the inheritance of one of the traits affecting your critter.  Attach your pedigree to this simulation.  Include at least 3 generations in the pedigree and a key to support your diagram.  (5 points)
