Genetic Traits and Heredity
Name:

Introduction

In this activity, you will create your own sexually reproducing organism and determine what kinds of traits the parents pass on to their offspring.  Then you will use that information to determine what the offspring would look like.
Vocabulary
· Sexual Reproduction – combining genetic material from two different organisms, with each parent organism contributing half of the genetic material of the offspring

· Trait – a genetically determined characteristic or condition

· Dominant Allele – a version of a gene that is expressed if there is one or more copies of the allele present and it hides a recessive allele
· Recessive Allele – a version of a gene that is expressed only if there are two copies of the allele present; it is hidden by a dominant allele
· Genotype – the genes in an organism that determine a given trait or set of traits

· Phenotype – the observable expression of a trait 

· Homozygous – the alleles for a given trait are the same

· Heterozygous – the alleles for a given trait are different

· Adaptation – something an animal has or does that allow it to thrive in its environment

Parents
Choose 4 traits of the creatures that will be passed to the offspring, and decide what the dominant and recessive expressions of those traits are (dominant expression is what the trait will look like if the organism expresses the dominant version of the trait).  Your organism cannot be a person, but it can be ANYTHING else!
Example Trait: Skin Temperature

Example Trait Dominant Expression: Cold Skin

Example Trait Recessive Expression: Warm Skin

Example Trait Dominant Genotype: Cc or CC

Example Trait Recessive Genotype: cc

Trait 1:

Trait 1 Dominant Expression:

Trait 1 Recessive Expression:

Trait 1 Dominant Genotype:

Trait 1 Recessive Genotype: 

Trait 2:

Trait 2 Dominant Expression:

Trait 2 Recessive Expression:

Trait 2 Dominant Genotype:

Trait 2 Recessive Genotype: 

Trait 3:

Trait 3 Dominant Expression:

Trait 3 Recessive Expression:

Trait 3 Dominant Genotype:

Trait 3 Recessive Genotype: 

Trait 4:

Trait 4 Dominant Expression:

Trait 4 Recessive Expression:

Trait 4 Dominant Genotype:

Trait 4 Recessive Genotype: 

Draw a male and a female version of your organism.  Identify the traits that you chose above in your drawings and label whether the traits are the dominant or the recessive expression of the trait in the organisms have drawn.
1. What is the genotype of your female organism with regards to Trait 1?  What is her phenotype? The phenotype is determined by your drawing.  If your organism expresses the dominant trait, you get to choose the phenotype.  If the organism expresses the recessive trait, the phenotype will be whatever you chose for the recessive genotype above.
2. What is the genotype of your male organism with regards to Trait 1?  What is his phenotype? If your organism expresses the dominant trait, you get to choose the phenotype.  If the organism expresses the recessive trait, the phenotype will be whatever you chose for the recessive genotype above.
3. What is the genotype of your female organism with regards to Trait 2?  What is her phenotype?  If your organism expresses the dominant trait, you get to choose the phenotype.  If the organism expresses the recessive trait, the phenotype will be whatever you chose for the recessive genotype above.
4. What is the genotype of your male organism with regards to Trait 2?  What is his phenotype?  If your organism expresses the dominant trait, you get to choose the phenotype.  If the organism expresses the recessive trait, the phenotype will be whatever you chose for the recessive genotype above.
5. What is the genotype of your female organism with regards to Trait 3?  What is her phenotype?  If your organism expresses the dominant trait, you get to choose the phenotype.  If the organism expresses the recessive trait, the phenotype will be whatever you chose for the recessive genotype above.
6. What is the genotype of your male organism with regards to Trait 3?  What is his phenotype?  If your organism expresses the dominant trait, you get to choose the phenotype.  If the organism expresses the recessive trait, the phenotype will be whatever you chose for the recessive genotype above.
7. What is the genotype of your female organism with regards to Trait 4?  What is her phenotype?  If your organism expresses the dominant trait, you get to choose the phenotype.  If the organism expresses the recessive trait, the phenotype will be whatever you chose for the recessive genotype above.
8. What is the genotype of your male organism with regards to Trait 4?  What is his phenotype?  If your organism expresses the dominant trait, you get to choose the phenotype.  If the organism expresses the recessive trait, the phenotype will be whatever you chose for the recessive genotype above.
9. Where would your organisms live?  What adaptations do they have for living in that environment?

Offspring
Congratulations, your organisms reproduced!  Now, based on the information you gave earlier about the traits of the parents, you are going to determine what the offspring will look like.  

10. Use the genotypes that you wrote for the male and for the female for Trait 1 to determine which chromosomes it would be possible for the parents to pass on to the offspring.  For example, if the male’s genotype for Trait 1 is homozygous recessive (two recessive chromosomes) and the female’s genotype is heterozygous dominant (one dominant and one recessive chromosome), then you will have three recessive chromosomes and one dominant chromosome as the choices to pass on to the offspring.  Write the choices on slips of paper.  
11. There should be two slips of paper associated with the father’s chromosomes and two slips of paper associated with the mother’s chromosomes (4 total).  Put the two father’s chromosome choices face down on the lab bench, mix them around, and choose one.  Do the same for the mother’s chromosomes.  This will give you the genotype and phenotype with regards to Trait 1.  Repeat the steps of writing the parent’s chromosomes on slips of paper and picking one from the father and one from the mother for Traits 2, 3, and 4.
Trait 1 genotype:
Trait 1 phenotype:

Trait 2 genotype:

Trait 2 phenotype:

Trait 3 genotype:

Trait 3 phenotype:

Trait 4 genotype:

Trait 4 phenotype:

12. Draw your first offspring.

13. Compare and contrast the first offspring to the father.  What traits do the offspring and the father have that are the same and what traits are different?
14. Compare and contrast the first offspring to the mother.  What traits do the offspring and the mother have that are the same and what traits are different?
15. Repeat steps 10 and 11 for your second offspring.

Trait 1 Genotype of Offspring 2:

Trait 1 Phenotype of Offspring 2:

Trait 2 Genotype of Offspring 2:

Trait 2 Phenotype of Offspring 2:

Trait 3 Genotype of Offspring 2:

Trait 3 Phenotype of Offspring 2:

Trait 4 Genotype of Offspring 2:

Trait 4 Phenotype of Offspring 2:

16.
Draw offspring 2.
17. What traits does offspring 2 have that are the same as the father?  What traits are different?
18. What traits does offspring 2 have that are the same as the mother?  What traits are different?

19. What traits does offspring 2 have that are the same as offspring 1?  What traits are different?

20. Repeat steps 10 and 11 for your third offspring.

Trait 1 Genotype of Offspring 3:

Trait 1 Phenotype of Offspring 3:

Trait 2 Genotype of Offspring 3:

Trait 2 Phenotype of Offspring 3:

Trait 3 Genotype of Offspring 3:

Trait 3 Phenotype of Offspring 3:

Trait 4 Genotype of Offspring 3:

Trait 4 Phenotype of Offspring 3:

20.
Draw offspring 3.

21. What traits does offspring 3 have that are the same as the father?  What traits are different?

22. What traits does offspring 3 have that are the same as the mother?  What traits are different?

23. What traits does offspring 3 have that are the same as offspring 1?  What traits are different?

24. What traits does offspring 3 have that are the same as offspring 2?  What traits are different?

25. Are all of the offspring the same?  Explain why or why not.

26. Why might it be a good strategy for organisms to have more than one offspring?

27. If your creatures had 100 offspring, what do you think that the offspring would look like (how would all of them be similar, would there be a lot of instances of recessive phenotypes for Trait 1 and very few instances of recessive phenotypes for Trait 3, etc.)?

28. If the environment changed, would your organisms still be able to survive?  Would the offspring be better able to survive than the parents?  Would some of the offspring be better able to survive than other offspring?  Explain why you think that you would see these patterns.

