Name: _______________________________
Station one: Mendelian genetics
	Grab the paper from the front and read it thoroughly! You do not need to answer the questions on the side of the class set.

Using the information you learned from the reading, answer the questions below:

	1. Who is Gregor Mendel? What is he known for?
Answers may vary
Gregor Mendel is the “Father of Genetics” and is known for discovering how differences in genetics result in different physical traits in pea plants. 




2. What physical traits made the pea pods different? Why did they have these differences?
The pea pods are different due to differences in flower color, seed color, seed pod color, seed shape, seed pod shape, stem length, and flower position. These differences can be attributed to them having different genes that they express.





3. When Mendel bred his pea plants, he had a P generation, an F1 generation, and an F2 generation. What do each of these terms mean?

P generation- parents
F1- Offspring of P1
F2- Offspring of P2 after they self fertilize



4. In the example given in the reading, the F2 generation consists of ¾ yellow seeds and ¼ green seeds. The F1 generation is only yellow seeds. What is your hypothesis for this change?
Answers may vary
One of the yellow plants contains a gene for green seeds but does not express it. 






Station two: Dominant and recessive genes
	
                                 [image: ]                      [image: ]
                   Pea plants with the phenotype for green peas                                           Possible genotype of the pea plants
  
Phenotype: the physical observable characteristics or traits in an individual based on the expression of their genes
Genotype: The genetic constitution of an organism. For a single trait consisting of two alleles, this is represented by two letters, i.e. AA, Aa, or aa. Each letter represents one of the alleles 
Autosomal: Genes inherited equally from both parents that determine characteristics

Check for understanding: Check for understanding: The cat below has the alleles Ff for fur and has orange fur. What is the phenotype and what is the genotype? 
[image: ]                                             
                             Phenotype: Orange fur

                             Genotype: Ff


Dominant gene: a gene variant that, when present, is expressed and influences the phenotype of an organism
Recessive gene: a gene that requires both alleles to be recessive for the associated trait to be expressed phenotypically

If someone has a genotype that contains one dominant allele and one recessive allele, the resulting phenotype is the one associated with the dominant gene!

Check for understanding: A student claims: “If a trait is recessive, it never shows up.” What is wrong with this statement? Give an example that shows when a recessive trait can appear.
Recessive genes only show up if both alleles are recessive (rr). 



	
A gardener is growing a species of flowers that has two different genes associated with its color: a dominant gene, R, that is associated with red flowers, and a recessive gene, r, that is associated with white flowers. When breeding a red and a white flower, the gardener notices that 100% of the offspring are red.
                                      [image: ]            [image: ]

 She breeds the F1 generation with another white flower and notices that 50% of the offspring are red while the other 50% are white. 

                                                          [image: ]

Explain why the results of the F1 and F2 generations are different despite having parents with the same phenotypes. In your explanation, use the following vocabulary words: phenotype, genotype, allele, dominant, and recessive. 
The parent red flower is homozygous dominant, so the first generation all has a heterozygous genotype of Rr. One allele is dominant and the other allele is recessive. When bred with white flowers again, the genotypes can be either Rr or rr.  The white flower phenotype will not be expressed unless the genotype is homozygous recessive.






Station three: Homozygous and heterozygous genes
	A gene can further be defined by if it is homozygous or heterozygous:
                                                                        [image: ]
Homozygous: a phenotype consisting of two of the same alleles
· Ex: aa, AA
Heterozygous: A genotype consisting of one dominant and one recessive allele
· Ex: Aa

Check for understanding: For a species of parrot, blue feathers are dominant while yellow feathers are recessive. Knowing this, what are the genotypes for each of the parrots below?
                                             [image: ]                                                               [image: ]
                      Possible genotype(s): aa             Possible genotype(s): Aa, AA

Check for understanding: if a parrot has a heterozygous genotype for feather color, what color feathers do you think they will have? Why?

Blue, as the dominant allele is expressed



Carrier: If an organism contains the allele for a gene but does not express it, they are considered a carrier for that gene. Depending on the genotype of their mate, their offspring might express the trait. 

Check for understanding: In a family, one parent is AA and the other is Aa for a recessive disease. Which parent is a carrier, and how can you tell from the genotype?
Aa parent is a carrier, as they have the recessive allele for the disease but do not express it. 






	There are two different genotypes of a prairie vole. One has long tails and the other has short tails. It is known that the allele for long tails is dominant, while the short tail allele is recessive. Using this information, find the genotypes of the parents in the following scenarios and explain if they are homozygous or heterozygous:

1. When two long tailed prairie voles mate, 25% of their offspring have short tails.

Parents phenotypes:                                     
                                          [image: ]
Parent on top: Ff   Parent on side: Ff 
Are the parents homozygous dominant, homozygous recessive, or heterozygous?      
Both parents are heterozygous



2. A long-tailed prairie vole and a short-tailed prairie vole mate. 100% of their offspring have long tails.

Parents phenotypes:

                                                            [image: ] 
One parent is FF and the other is ff. 

Is the long-tailed parent homozygous dominant, homozygous recessive, or heterozygous? What about the short-tailed parent?
long tailed: homozygous dominant
short tailed: homozygous recessive






Station four: Calculations
	A Punnett square is a way for geneticists to visualize the outcomes when two parents mate. It looks like this:
                                                    [image: ]

Let’s take a closer look at what makes up a Punnett square:

A Punnett square is a box diagram that shows all the possible allele combinations offspring could inherit from two parents. It doesn’t tell you what will happen, but instead it shows what could happen and how likely each outcome is.

How to fill out a Punnett Square: 
For a certain breed of dogs, long fur is a dominant trait while short fur is a recessive trait. A homozygous long fur dog breeds with a short fur dog. How can we use a Punnett square to identify the possible outcomes of the offspring?
1. Identify the genotypes of the parents. Using F as the letter, the long fur dog would have a genotype  FF and the short fur dog would have ff.
2. Fill out the parent’s genotypes on the Punnett Square. Using the genotypes previously identified, add the genotype of one parent to the top and the other one to the side. Separate the genotype so that each box gets one allele from each parent. For example:
                                                     [image: ]
3. Fill in each box by combining the allele from the top with the allele from the side. This shows the genotypic outcome. For example:
                                     [image: ]
4. Use the outcomes to predict the genotype and phenotype probabilities. In this example, there is a 100% chance the offspring will have the genotype Ff. This coincides with the phenotype of having long / short fur (circle one). 

	
You just started your new job as a neurologist. You specialize in Tay Sach’s disease, which is a recessive genetic disorder that results in destruction of brain cells and is fatal. The majority of people expressing the disorder do not live past 5.

Newlyweds Mr. and Mrs. Smith recently found out that Mr. Smith is a carrier for Tay Sach’s disease! Luckily, Mrs. Smith is homozygous dominant for a healthy phenotype. Before they have children, they want to know the probability of their child expressing the disease. 

1. Using the information from the scenario above, fill out the genotypes in the blanks of the Punnett square

                   [image: ]
Mr. Smith: Ff, Mrs. Smith: FF

2. What is the probability of the following genotypic outcomes:
FF: 50%
Ff:  50%
ff:   0%

3. What is the probability of the following phenotypic outcomes:
Child expresses Tay Sach’s:                   0%       
Child does not express Tay Sach’s:    100%      

4. As their neurologist, what will you tell Mr. and Mrs. Smith? Are their children likely to express the disease? Are they likely to be carriers? 
Their offspring will not express the disease, 50% likely to be carriers





Station five: Summary
	Using your laptop, access the YouTube video “Monohybrids and the Punnett Square Guinea Pigs” uploaded by the channel Amoeba Sisters.
As you watch, take notes in the space below.

	1. In your own words, define the following terms:
          Recessive allele: An allele that will only show up in the absence of a dominant allele

         Dominant allele: An allele that will show up even if there is a recessive allele present

2. If a guinea pig has both a dominant and recessive hair allele, what will its phenotype be? 
The guinea pig will have hair

3. Will it be homozygous or heterozygous? Explain your reasoning 

Heterozygous, as it will have both a dominant and recessive allele: Hh

4. Follow along with the video to complete the Guinea Pig Punnett Square

                         H                h
                    [image: ]
           H      HH              Hh

      
 
           h      Hh                 hh        


5. What is the genotypic ratio of the offspring?

1 homozygous dominant:2 heterozygous dominant: 1 homozygous recessive
1HH: 2Hh:1hh

6. What is the phenotypic ratio of the offspring?

3 hair:1 hairless

7. What does it mean that Punnett Squares show probabilities? Why is it important to remember this?

It does not show exactly what you are going to get, but instead the likelihood of each prediction.
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