	Genetics

	Activity Plan
	Help Jeremy Pigeon


	Genetics: Punnett Squares



Lesson Summary: Students should read through the first page of the handout to understand the dominance pattern present between the different alleles. They will work in groups at a station. Each station has a scenario that may require them to build two punnett squares to find the genotype of a character. The students should switch stations once they have recorded the genotype of that particular character. At the end of the lab, the students should be able to figure out which character is the father of Jeremy Pigeon. They should finish the remainder of the worksheet either as a group or on their own.


Subject: 
Science: Genetics
Grade Level: 

· Target Grade: 8  

· Upper Bound: 8
· Lower Bound: 7
Time Required: Two class periods

Materials:
· Punnett Squares Worksheet
· Scratch paper

Lesson Plan: 
· Pass out the punnett squares worksheet.  Allow time for students to read through the first page explanation of color and pattern in pigeons.
· Evenly distribute the students into 8 groups. 

· Have students go to a station. It does not make a difference where they begin.
· Give the students time to read through the station, complete the necessary punnett squares on their scratch paper, and determine which alleles to record on their worksheet.
· Students can either go in order, from station to station, or they can switch stations when another group is also finished. It may take some groups longer to complete their station than others. 

· If a group finishes before everyone else, have them start working on the remainder of the worksheet.

· An extra period is included in the time frame for groups that did not finish the first day. It can also be used to review the lab and discuss the worksheet in class or in groups.

Stations:

1. Jessica Pigeon
a. Jessica is Jeremy’s sister. She is a brown, checker pigeon. She was mated to a blue/black, checker pigeon. Her mate’s genotype is BD for color and CL for pattern. They have 4 offspring. Two are blue/black and checker, one is brown and checker, and one is recessive red and barless. Fill out a punnett square to help you figure out Jessica’s genotype. Record this on your paper.
2. Bartleby

a. Bartleby is the first male you encounter that could be Jeremy’s father. He is a blue/black, bar pigeon. Bartleby has three brothers that all look the same. Bartleby’s parents are a homozygous blue/black, bar pigeon, and a homozygous recessive red, barless pigeon. Use a punnett square to figure out Bartleby’s genotype.  Record this on your paper.
3. Domingo

a. Domingo is a male from the southwest. He could be Jeremy’s father, but you aren’t sure. His records show that he was bred to a female 3 years ago who was homozygous brown and homozygous barless. Domingo is homozygous blue/black, barless, but the records don’t say what his offspring were. You record both his and the female’s alleles and move on.
4. Jacque le Pigeon
a. Jacque is Jeremy’s brother. He is a brown barless pigeon that spent two summers in Paris, TX where he met his sweetheart. They have four children. Two are brown, bar, one is brown, barless, and the last one is recessive red, barless. His sweetheart’s genotype is WD for color and RL for pattern. Figure out Jacque’s genotype.
5. Jeremy Pigeon

a. Jeremy decides he needs to figure out his own genotype. He is a blue/black, checker pigeon. His mom is a homozygous brown, barless pigeon. Jeremy knows this means that she must have passed down the same alleles to all of her children. He figures that he got the blue/black allele from his father because it is dominant to brown. He also thinks that he got the checker trait from his father too because it is dominant to his mother’s barless trait.  Jeremy, confident that he knows his genotype, moves on.
6. Red Harry

a. Harry is a recessive red, barless pigeon. He ignores your questions because he says he could never produce a blue/black son since he is recessive for color. You know this is not true because if he mated with a female that had the allele, he would produce at least one blue/black offspring.  However, without any relatives, you cannot gather any more evidence besides his genotype.
7. Janice Pigeon

a. Janice is Jeremy’s oldest sister. She is a blue/black, barless pigeon. She also has four children. Her mate is currently in the army, so he was not available for you to find out his genotype. Her children are all blue/black, bar pigeons, except for one that is a brown, bar pigeon. Record her genotype.
8. Jimmy John Blue
a. You come across the last male in the place. Jimmy is a blue/black, checker pigeon. He tells you that he has been mated several times. His latest mate was a recessive red, checker pigeon. That match produced two blue/black babies and two recessive red babies. Three of the babies were checker-patterned, while one was barless. You figure out his genotype and continue your research.
Assessment:  
· Check the students’ work with the Answer Key.  The review portion of the worksheet can be done at home.
· Discuss how punnett squares are useful in breeding animals and farming.
· Ask students for genetic contributions to society. Such cases include, but are not limited to, inheritance of diseases, study of the human genome, understanding embryonic development, cancer research, and plants and animals with genetic alterations (maroon carrots that have more nutrients, pesticide resistance, etc).
Background & Concepts:
· The basic color pigments of pigeons are black, brown, and red. Since black pigment deposits in a way that makes it look blue, it is called blue/black color.

· Ash-red and brown are actually sex-linked mutations. This lab has simplified them to be extra alleles of the color genes so as not to confuse the students with the sex chromosomes of male and female pigeons (which are ZZ and ZO, respectively). 
· The basic patterns of pigeon are t-pattern checker, checker, bar, and barless. These are alleles of the same gene, not mutations. 
· There are other colors and patterns which may also be common. Many of them are also sex-linked mutations. Some exhibit epistasis, hiding the traits of the color and pattern genes. 
Vocabulary:
· Gene - unit of inheritance located on a chromosome
· Allele - an alternative form of a gene that is inherited in pairs
· Homozygous - having the same two alleles for a particular gene

· Heterozygous - having two different alleles for a particular gene

· Dominant allele - an allele that masks the expression of another allele
· Recessive allele - an allele that is hidden by the expression of another allele
· Mutation - a change in the genetic sequence of a chromosome
· Punnett square - a diagram used to predict the probability of an offspring having a certain genotype
· Dihybrid cross - a punnett square exploring the probability of two different genes 
Lesson Extensions:
· To lower the difficulty level of the lab, eliminate stations 3 and 6. You can also adjust the other stations so that the genotype is given. 
· On the homework portion of the lab, remove questions 5 and 6 to lower the difficulty level.

· To increase the difficulty level of the lab, have the students find the ratio of genotypes and phenotypes with the stations. Please note that this may require additional time to complete the lab.
· If there is not enough time for the entire lab, give the genotype of Jeremy Pigeon and his mother. Only set up stations 2, 3, 6, and 8. 

References:
· http://worldpigeon.com/forum/Basic-Pigeon-Genetics-the-Three-Pigements-t826.html
· http://worldpigeon.com/forum/Pigeon-Patterns-t838.html

· http://worldpigeon.com/forum/Sex-linkage-t797.html

· http://www.angelfire.com/ga3/pigeongenetics/
TEKS:
7.2 (B) Collect data by observing and measuring

7.10 (B) Compare organisms’ traits that enhance their survival and reproduction

7.10 (C) Distinguish between dominant and recessive traits in genetic material
8.2 (B) Collect data by observing and measuring
8.11 (C) Make predictions about outcomes of various genetic combinations
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