Polygenic Trait Lab

Purpose: This activity will demonstrate how polygenic traits work and why certain traits in a population can be graphically represented by a bell curve.

Background: A polygenic trait is one that is influenced by more than one gene.  This is contrary to the traits that we’ve already studied, which are each influenced by 1 gene.  Remember, that each gene has 2 alleles, and so there are numerous possible combinations to produce genotypes and ultimately phenotypes.  Phenotypes for these traits usually exist along a spectrum of possibilities.  

Just as with other traits, inheritance of these traits is best modeled using coin flips, because coin flips also have 2 possible outcomes.  In today’s simulation, each coin represents 1 gene.

Materials: 6 pennies, graph paper

Procedure:

1. Each group will carefully flip all the coins on the table.

2. Record the number of heads and tails that result from the flip in table 1.

3. Continue to flip the coins and continue to record the number of heads and tails that result from the flip until the table is complete.

4. Complete table 2 by adding up the number of times the situations listed there occurred.

5. Record your results from table 2 with the class results on the overhead.

6. Record the class results in table 2

7. Construct a bar graph from the class data.  The number of heads and tails will go on the x-axis, while the number of times that the situation occurred will go on the y-axis.

8. Answer the questions.

Data:

Table 1: Raw data of flip results

	Flip #
	# Heads
	# Tails

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	


Table 2: Situation Data from 10 Flips and Whole Class Data

	Situation
	Group Data
	Class Data

	0 tails and 6 heads
	
	

	1 tail and 5 heads
	
	

	2 tails and 4 heads
	
	

	3 tails and 3 heads
	
	

	4 tails and 2 heads
	
	

	5 tails and 1 head
	
	

	6 tails and 0 heads
	
	


Conclusion Questions:

Example for the rest of the questions: A man is 5 feet 7 inches tall, has 3 heads (dominant genes), and 3 tails (recessive genes).  He will give 3 genes to his child (since parents only give ½ of their genetic material to their children).  These 3 genes will be given randomly.


He can give 3 dominant and no recessive genes


He can give 2 dominant and 1 recessive gene


He can give 1 dominant and 2 recessive genes


He can give 0 dominant and 3 recessive genes

These are all of the possible combinations that he can give his child.  The height of the mother will dictate the genes that she will give to the child.  The combination of the mother’s genes and the father’s genes will decide the height of the child.

1. If a male is 5 feet 9 inches tall, it means that he has 4 dominant genes and 2 recessive.  He will only give 3 genes to his child.  What are the possible combinations of genes that he can give?

a. He can give ____ dominant and ____ recessive

b. He can give ____ dominant and ____ recessive

c. He can give ____ dominant and ____ recessive

2. The male is 5 feet 7 inches and the female is 5 feet 5 inches.  Is it possible for them to give their child the necessary genes so that the child can be 5 feet 11 inches tall?  Explain your answer.  Diagrams are often useful.

3. If 2 parents are 5 feet 7 inches tall, is it possible to have a child that is 6 feet tall?  Explain your answer

4. If the male is 5 feet 5 inches tall and the female is 5 feet 3 inches tall, what is the tallest height that their child could attain?  Explain your answer.

5. If the male is 5 feet 7 inches tall and the mother is 5 feet 3 inches tall, what is the shortest height that their child could attain?  Explain your answer.

6. List 3 other polygenic traits.

7. How are polygenic traits different from traits that only require 2 genes?

8. Why do you think that most children are taller than their parents?

