Your Name: Annemarie Strange



Date(s): 2/20
Course: Advanced Biology  Grade Level: 9-10


Amount of Time: 50 min Period # : 1
Title/ Subject of Lesson: Mendelian Genetics
OVERVIEW/ RATIONALE:
Students will make their own crosses using bunnies that they have chosen the traits of, and then use the information they are given about the dominant/recessive alleles to determine the probability that the offspring will turn out with a certain genotype or phenotype. Then they will analyze the F1 generation as a class and tie this into the real world with sickle cell anemia and malaria.
ESSENTIAL QUESTION:  
How can knowing the genotypes of parents help to determine what an offspring might turn out to look like?
GOALS and FIT: 

GOALS: Students will be able to use what they know about Mendelian genetics and Punnett squares to determine the outcomes of crosses they make with bunnies that they determined the phenotypes of, and to analyze the genotypes of populations.
FIT: Students have already learned how to use Punnett squares to make predictions about what offspring will look like, so now they will use this knowledge to predict the outcomes of crosses between bunnies that they choose the traits of. This will allow us to move into inheritance, and discuss how some traits are inherited differently. 
OBJECTIVES:  
Students will be able to:

1. Predict the probability of certain kinds of offspring having been given the genotypes of the parents for a certain trait

2. Use genotypic frequencies to make predictions about why the population is the way it is

VOCABULARY:  Students will be able to define and use each of the following in a manner congruent with its use in the current unit:
Allele

Genotype

Phenotype

Probability

STANDARDS:

Describe and/or predict observed patterns of inheritance S11.B.2.2.1, S11.B.2.2.3
3.3.10.C: Describe how genetic information is inherited and expressed.
MATERIALS

Teacher Materials: 
· Sickle Cell Anemia and Malaria ppt
· Jumping Genetics Packet

Student Materials: 
· Jumping Genetics Packet

· Hand-crafted bunny
PROCEDURES: 
OPENER

Do-Now: In otters, having long whiskers (L) is dominant to having short whiskers (l). If a heterozygous male mates with a homozygous dominant female, what is the probability that they will have short-whiskered offspring?
BODY OF THE LESSON
1. Discuss the Do-Now (2 minutes)
2. Jumping Genetics Part 3 (15 minutes)
a. Have the students work with their partners to finish predicting the outcome of their baby bunny offspring
b. When they are done with figuring out the proportion of their offspring, have them come up to the SmartBoard and fill in the number of their offspring that had each type of genotype in a chart that looks like this:
	Trait
	Homozygous Dominant
	Heterozygous
	Homozygous Recessive

	Ear length
	
	
	

	Nose Color
	
	
	

	Eye Color
	
	
	

	Whicker Color
	
	
	


3. Population Genetics Activity (10 minutes)
a. Now that we have predicted the outcome of the F1 generation, it’s time to figure out what the whole population looks like: we know what our individual offspring will look like, but we don’t know what all of the F1 bunnies look like from the whole class—and there are a lot of them
b. To do this, we analyze the traits individually: so first off, we need a count of the number of offspring in the F1 generation that are heterozygous, homozygous dominant, and homozygous recessive for each trait

c. Add up the total number in each column as a class, and then figure out the genotype frequencies for each trait
d. Graph each set of frequencies using Excel as the class is watching so that they can see the differences between the genotypic frequencies
e. But why did we just do all of that work? How does this relate to anything?

f. Well, real scientists out there are very concerned with population genetics because this is how they analyze why we have the genes and alleles that we do
4. Tie-In to the real world: Sickle Cell Anemia (10 minutes)

a. Introduction the sickle cell anemia: what it is, what it does, what it looks like when a human has it

i. Genetics behind it: you can only get it when you are homozygous recessive for it, and this usually means that you die young if not treated

b. Show then a graph of the genotypic frequencies of the sickle cell allele in an African population

i. Why could it be that this allele for sickle cell anemia hangs around if it’s so deadly?

c. Answer: scientists thought about this for ages, and then finally came up with the answer: malaria

i. People that were heterozygous for sickle cell anemia were more likely to survive a malaria bout, which is common in Africa. The homozygotes are both killed off—one because of the sickle cell, and the other because of malaria

d. This is what scientists do: they analyze population genetics in order to determine what could be going on in the population, and what the future of the genetics of a population are

5. Bringing it one step further (only if time)

a. Now that we have figured out what out F1 generation looks like, what about our F2 generation?

b. Teach student how to do F1*F1 crosses using dihybrid crosses and a dihybrid Punnett square

c. Have them do at least one dihybrid F1*F1 cross each on their jumping genetics papers and then hand them in
6. Exit Ticket: What did you learn from the Jumping genetics activity about how phenotype and genotype are related?

ASSESSMENT/EVALUATION

Students will be formally assessed on the material they learned today with the following questions on an upcoming quiz:

Use the following data to answer questions 1-4. In the alien species Saffie, the brown-eye color allele, B, is dominant, and the blue-eye color allele, b, is recessive. The alleles are inherited in a Mendelian fashion.

1. If a male has a brown eyed phenotype, which potential genotype(s) could he have?

2. Which terminology best describes the following genotype: Bb?

a. Homozygous dominant

b. Heterozygous

c. Homozygous recessive

3. Fill in the Punnett Square indicating the cross between a male with the genotype BB and a female with the genotype bb
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4. What is the probability that the offspring of the parents in problem #4 will have blue eyes?

PERSONAL REFLECTIONS / NOTES  
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