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POLYGENIC TRAITS

Introduction:

Polygenic traits or quantitative genetics is a topic that is often skipped by biology teachers. It seems that teachers have no real model or lab in which to demonstrate this complicated topic. We have found that if we used pennies to represent genes (heads dominant; tails recessive), we could show students how people fall into a bell curve type arrangement and how different heights are passed on to children.

Polygenic traits are traits that are controlled by more than one gene, ie. height, weight, hair color, skin color (basically anything dealing with color). This allows for a wide range of physical traits. For example, if height was controlled by one gene A and if AA = 6' and Aa = 5'7" and as = 5', then people would either be 6', 5'7", or 5'. Since height is controlled by more than one gene, a wide range of heights is possible.

Materials:

6 pennies graph paper

Procedure:

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

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

3. Continue to flip the coins and continue to record data that result until the table is complete.

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

0 tails and 6 heads 1 tails and 5 heads 2 tails and 4 heads 3 tails and 3 heads 4 tails and 2 heads 5 tails and 1 heads 6 tails and 0 heads

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

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 questions.
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Conclusion:

Use the following Height Table to answer the questions on the next

page

Penny Situation

0 Tails and 6 Heads
1 Tails and 5 Heads
2 Tails and 4 Heads
3 Tails and 3 Heads
4 Tails and 2 Heads
5 Tails and 1 Heads
6 Tails and 0 Heads

7 Height

6 feet 1 inch

5 feet 11 inches
5 feet 9 inches
5 feet 7 inches
5 feet 5 inches
5 feet 3 inches
5 feet 1 inch

Remember: Heads are dominant genes and tails recessive genes
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3. 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 the child can be 5 feet 11 inches tall? Explain how this is possible.

4. If 2 parents are 5 feet 7 inches, is it possible to have a child that is 6 feet tall Explain how this is possible.

5. If the male is 5 feet 7 inches tall and the mother is 5 feet 3 inches tall, what is the shortest height their child will have? Explain.

6. If the male is 5 feet 7 inches tall and the mother is 5 feet 3 inches tall, what is the tallest height their child will have? Explain.

7. List 3 other polygenic traits

8. How are polygenic traits different from trait that only require 2 genes

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

Pedigree: Construct a pedigree from the following descriptions

Richard Braun's story:

It all started with my great great grand‑parents: Steve and Brenda Drake. These two had three girls: Sarah, Stephanie, and Shelly. Stephanie Drake became a Franciscan Nun, while Sarah married John Washington. Sarah and John tried to have children, but their child died at birth. They decided not to try anymore. Shelly, on the other hand, married Gene Braun (my great grand‑father). Gene and Shelly had four children: Gene Jr., Samantha, Amy, and Carl. Gene Jr. married Jennifer Strait, and had no children. It turned out that Jennifer was sterile. Samantha never married; she was too busy with her career. Amy died in a bizarre gardening accident at the age of 10, and Carl married Maggie Sharp. 

Carl and Maggie raised two children: AJ and Terry (female). AJ became a Franciscan monk while Terry (my mom) married Bob Flight. Terry and Bob had one kid me (Richard Braun). It turns out that Bob was a real jerk. They got divorced and mom never remarried. Dad was such a big jerk, so I took mom's maiden name.

