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Mouse Genetics (One Trait)

Genetics is introduced to students in the grade 9 curriculum in Cluster 1: Reproduction. This simulation allows students to visually experience and manipulate single trait inheritance, to work with dominant and recessive genes, and to observe gene expression in an active manner. This simulation thus serves as a great introduction for students to genetics as they will immediately be drawn in wondering why a black mouse and a white mouse do not simply produce grey offspring.

The single trait that is being observed is fur colour. Where a black mouse represents the dominant genotype and a white mouse represents the recessive genotype. The simulation helps students grasps a better understanding of manipulating single trait inheritance by providing statistics, approximate percentages, the appropriate genotype for each parent and offspring, and a number of questions that follow the simulation.

Mouse genetics is a great simulation as an introduction to the reproduction cluster. Without the fear of harming mice for educational purposes and without having to worry about time constraints, this simulation is as authentic and similar to reality as one can be. It allows students the chance to engage in manipulating mice and observe the offspring that form after the breeding process.

The simulation can be done independently, but it can also be done in pairs. In doing so, students get the chance to cooperate with peers. If it is done in pairs, students can work together to predict the outcomes before breeding the two mice. They can also work together in answering the questions that are provided with the simulation.

In order to control the simulation as a teacher, and to ensure that students learn from it, the simulation must be done in class as a step by step process. During this time, students will take turns performing each task and answer the questions on the handout that follows.

Some advantages to using the simulation are:

-No animals are harmed.

-There is no time constraint.

-Student is able to focus on a single trait; fur colour.

-Very authentic

Some disadvantages of using the simulation are:

-The statistics slightly skew from reality.

-Student is able to check for answers. 

Learning outcomes S1-1-11 (Observe, collect, and analyze class data of single trait inheritance), and S1-1-12 (Differentiate between dominant and recessive genes. Include: genotype, phenotype) are covered thoroughly by the Mouse Genetics Simulation. Following the trait inheritance from one generation to another being able to breed the offspring as well, and then explaining the fur colour differences based on dominant traits and genotypes allows the students the freedom to solve genetics problems on their own. Learning Outcome S1-1-13 (Describe the relationships among DNA, chromosomes, genes, and the expression of traits. Include: genetic similarity among all humans.) is briefly introduced with the expression of the fur colour trait and the differing proportions of traits from generation to generation. 
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The field of genetics is one of the most rapidly advancing branches of science.  We begin our study of genetics today with single trait inheritance.  In general, every type of gene has two versions, called alleles. In this example, the allele for black fur is F and the allele for white fur is f. The genotype is the combination of alleles that an organism has, for example FF, Ff, or ff. The phenotype is what the organism looks like, for example black or white. In this simulation, you will be introduced to the basic ideas of genetics. By looking at just one trait, fur color, you will be able to see how genes are passed from parents to offspring. 

This simulation should be done in pairs with one student recording answers while the other student uses the simulation.  You will be asked to switch roles half way through our lesson.

Follow the instructions below to launch your simulation:

1. Type www.explorelearning.com into the address bar.

2. Scroll down to the middle of the page where you will see:
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Science


3. Scroll down using the arrow and select Life science:
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- Life science


4. This should appear on your screen.  Select heredity and genetics.

Science » Grade 6-8 » Life science

· Heredity and genetics 

· Diversity, adaptation, and evolution 

· Cells 

· Plants 

· Ecology and interdependence 

· Human biology, health, and behavior 

5. Under Heredity and genetics select Mouse Genetics (1 Trait) by clicking on Launch Gizmo.
Bottom of Form

Heredity and genetics
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    Mouse Genetics (One Trait)         Launch Gizmo
6. Begin the attached work sheet.  Have Fun!!!!!
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Mouse Genetics (1 Trait) Work Sheet
Breed "pure" mice (the two parent mice given to you) with known genotypes and either black or white fur colour, and learn how traits are passed on from generation to generation via dominant and recessive genes. Mice offspring can be stored in cages at the bottom of the screen for future breeding. The statistics of fur color are reported every time a pair of mice breeds. 
We will go over the answers to the work sheet as a class.  If you are finished before the rest of the class please feel free to experiment with the simulation on your own.  Extra questions will be given out for you to do following our class discussion.

1.  Check off the boxes in the upper right hand corner that say show genotype and show statistics.

2.  Breed two black parent mice together by dragging them from their cages on the left into the top breeding house.  

What are the genotypes of each of the parents? ______________________

What is the % of genotypes of the offspring? ________________________

3.  Select one of the offspring and put it in the far left cage at the bottom of the screen.

4.  Empty your breeding ground by clicking on the button that says Clear.

5.  Breed two white parent mice.

What are the genotypes of each of the parents? ______________________

What is the % of genotypes of the offspring? ________________________

After breeding the two white mice what is true of the offspring?

    A. All of the offspring are white.

    B. Three-quarters of the offspring are white.

    C. One-half of the offspring are white.

6.  Select one of the offspring and put it in the second from left cage at the bottom of the screen.

7.  Empty your breeding ground.

8.  Breed a black parent mouse with a white parent mouse.

What are the genotypes of each of the parents? ______________________

What is the % of genotypes of the offspring? ________________________

9.  Select 4 of the offspring and put them in the far right cages at the bottom of the screen.

10.  Empty your breeding ground.

*****Switch roles with your partner.  The recorder now works the simulation and the person who was on the computer now records.

11.  Breed a black parent mouse with one of your offspring from the black parent-white parent cross (these mice should be in the bottom right cages).

What are the genotypes of each of the parents? ______________________

What is the % of genotypes of the offspring? ________________________

What is the % of phenotypes of the offspring? _______________________

12.  Empty your breeding ground.
13.  Breed a white parent mouse with one of your offspring from the black parent-white parent cross (these mice should be in the bottom right cages).

What are the genotypes of each of the parents? ______________________

What is the % of genotypes of the offspring? ________________________

What is the % of phenotypes of the offspring? _______________________

14.  Empty your breeding ground.

15.  Breed the last 2 offspring from the black parent-white parent cross.
What are the genotypes of each of the parents? ______________________

What is the % of genotypes of the offspring? ________________________

What is the % of phenotypes of the offspring? _______________________

Discussion Questions
We have now observed single trait inheritance.  The parent mice are passing on genes to their offspring that determine the colour of fur the offspring will have.  Answer the following problems using the simulation where possible to further your understanding of single trait inheritance, dominant and recessive traits, and gene expression.
1.  Usually, one allele is called dominant, which means that an organism will always have that trait if the dominant allele is present. The other allele is called recessive, which means that its effects are masked when the dominant allele is present. Click Breed. Which allele do you think is dominant in this case? Which allele is recessive? Explain your reasoning. (2 marks)______ ____________________________________________________________ ____________________________________________________________ ____________________________________________________________ ____________________________________________________________ 

2.  Which of the following is/are possible genotypes of the mouse shown below? (1 mark)
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     A. The mouse must be FF.

     B. The mouse could be FF or Ff.

     C. The mouse could be ff or Ff.

     D. The mouse must be ff.

3.  Which mice were heterozygous and what were their genotypes? (1 mark) _____________________________________________________________

4.  Which mice were homozygous and what were their genotypes? (1 mark) _____________________________________________________________

5. Two black-fur mice are bred, and have the litter shown below. What is the most likely explanation for the presence of the white-fur offspring? (1 mark)
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    A. One of the parents is heterozygous.

    B. Both of the parents are heterozygous.

    C. The parents' fur color has no influence on the offspring fur color.

6.  What combinations of parents will have only white-fur offspring?    (1 mark) ________________________________________________________________
7. What combinations of parents give rise to only black-fur offspring?  (1 mark) ________________________________________________________________
8. What combinations of parents give rise to both black and white-fur offspring?  (2 marks) _______________________________________________________ ________________________________________________________________
Challenge Questions:  (worth a possible 2 bonus marks)
1.  A pair of mice are bred several times, generating the following data table. What are the most likely genotypes of the parents?

[image: image7.png]Fur color | Number

sack [ 22
vt [| 23

Toul | 43




    A. FF and ff

    B. FF and Ff

    C. Ff and Ff

    D. Ff and ff

2. Which of the following is a possible litter for two heterozygous black mice?

    A. Three black offspring and two white offspring

    B. Five black offspring

    C. Four white offspring and one black offspring

    D. All of the above

Total             /10   +       /2  =          /10
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