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Name__________________________

Simulation of a Genetic Cross




Period _____
Date ___________

Background

1. Genetic Information is inherited according to the mathematical laws of chance.

The First Law of Probability is

The Second Law of Probability is

The Third Law of Probability is

2. Genes occur in pairs.  We represent genotypes in letters.  Gene pairs that carry identical messages are said to be homozygous, in this lab for example __________& __________while genes that have a mixed message are called hybrids or heterozygous, for example __________.

3. The appearance of a combination of genes is called the phenotype of the individual.  In this simulation we can examine the cross as a complete dominance situation in which red is dominant over black.  We could also set up the simulation to have codominance in which a RB combination results in a “tiger lily” rather than a red lily. In class we will explore complete dominance. If you would like extra credit, you can explore codominance during Flex.

Experimental Question

Does the cross represented by the two decks of cards simulate a hybrid cross?

Hypothesis

4. Using your favorite prediction tool calculate the expected results for a hybrid cross of two double decks of cards.  Be sure that you show use of both the Second and Third Law of Probability. Or make a punnett square!
5. Complete the hypothesis for both phenotype and genotype: If the cross is a hybrid cross of dominant-recessive genes, then

Procedure

1. Shuffle both sets of cards to make the choices totally random.

2. Use one double deck of cards to be ovules of a mock species of plants and the other double deck of cards to be pollen.

3. During the timed “pollination period” randomly select cards from the pollen deck to pair with randomly selected ovule cards.  “Fertilize” as many ovules as possible in the time provided.

4. Record results in a data chart(s) on a separate piece of paper.

5. Repeat this procedure multiple times under the direction of the time-keeper.

Conclusions:
Do the experimental results support the expected results?  Write a conclusion including the observed and expected results, the chi-square value, and its interpretation. Be sure to answer the experimental question.  Finally, include ___________ (ask Ms. R at end).
Procedure

1. Shuffle both sets of cards to make the choices totally random.

2. Use one double deck of cards to be ovules of a mock species of plants and the other double deck of cards to be pollen

3. During the timed “pollination period” randomly select cards from the pollen deck to pair with randomly selected ovule cards.  “Fertilize” as many ovules as possible in the time provided.

4. Count each genotype in the resulting crop. Record on a data chart of your own design on a separate piece of paper.

5. Repeat this procedure 2 more times under the direction of the time-keeper.

6. Total the results for each genotype and phenotype.
7. Find the total number of “flowers” produced.

8. Using the total “flowers” produced, calculate the number of each type that you would expect from this population.  Title these calculations as “Expected Results”.

9. Compare the expected with t he experimental results.  Show your comparison. You may do this by Chi square which is a mathematical tool used to find out if your results are close enough to your prediction to support your hypothesis. Show all calculations!

Conclusions:
Do the experimental results support the expected results?  Write a conclusion including the observed and expected results, the chi-square value, and its interpretation. Be sure to answer the experimental question.  Finally, include ___________ (ask Ms. R at end).

