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Name ________________Date____
                     Data Sheet



Country _______________ Per ___
F1 Crosses:

Cross #1 Parents: 

Mother’s name:



Mother’s genotype:  


Mother’s country: Father’s name:



Father’s genotype:


Father’s country:
	134
	 123

	124
	234


Baby’s name:  


Baby’s genotype: 
Baby’s phenotype:

Baby’s sex:
Cross #2 Parents:

Mother’s name:



Mother’s genotype:  


Mother’s country: Father’s name:



Father’s genotype:


Father’s country:
	134
	 123

	124
	234


Baby’s name:  


Baby’s genotype: 
Baby’s phenotype:

Baby’s sex:
F2 Cross:

Mother’s name:



Father’s name:


Mother’s genotype:


Father’s genotype:


	134
	 123

	124
	234


Baby’s name:  


Baby’s genotype: 
Baby’s phenotype:

Baby’s sex:
Class data:


# of normal males in F1:



percent:

# of male hemophiliacs in F1:



percent:

# of normal females in F1:



percent:

# of female hemophiliacs in F1:


percent:

# of female carriers in F1:



percent: 

Frequency of hemophilia allele in F1:

# of normal males in F2:



percent:

# of male hemophiliacs in F2:



percent:

# of normal females in F2:



percent:

# of female hemophiliacs in F2:


percent:

# of female carriers in F2:



percent:


Frequency of hemophilia allele in F2 :
Questions: Answer the following using complete sentences.
1)
How did the percentages of hemophiliacs, carriers, and non-carriers change after the second generation?  What about the frequency of the hemophillia allele in the gene pool?
2)  
What is inbreeding depression? (reference p. 320 of text)  How does this phenomenon apply to our simulation?

3) 
Is it possible to have a male carrier of hemophilia?  Why or why not?

4)
Is it possible for a male hemophiliac to have a normal, non-carrier daughter?  Why or why not?

5)
When is it possible for a female carrier to have a female hemophiliac child?  When is it not possible?

6)
Give the phenotypes and genotypes for the rulers (king and queen) of your country.  (Hint:  Use the genotypes of their offspring.)
7)      
On a separate sheet of paper, make a pedigree for your country’s royal family. Include all of the marriages and offspring of individuals from your country.  Do not forget to show each individual’s name, gender and genotype.
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Purpose:

· To discover the nature of sex-linked inheritance and be able to apply that understanding to make predictions.

· To practice creating and interpreting pedigrees.

Background Information:

In the nineteenth century, Great Britain’s empire stretched across the globe, giving power and influence to its monarchy.  Queen Victoria herself was very successful, and the other royal families in Europe coveted marriages to her children.

Unfortunately, while Queen Victoria’s empire was sound, her genetic material was not.  She proved to be a carrier of hemophilia, which is a disease that prevents blood from clotting, resulting in massive bleeding when the person gets hurt.  Hemophilia is a recessive sex-linked trait, located on the X-chromosome.  Victoria’s genotype was XHXh, where Xh represents the allele for hemophilia and XH represents a normal allele.  She passed her Xh chromosome to three of her nine children.  These children married into the Spanish, German, and Russian royal families, passing along the Xh chromosome to their children.  
In this activity, you will simulate the inheritance of hemophilia using a set of ‘make-believe’ royal families.  Each lab table represents a country, and the rulers of each country are listed in the table entitled ‘The Royal Families’ on the back of this sheet.  You will work as a class to arrange marriages between the royals of different countries and then trace the inheritance of hemophilia through these lineages.  You will then create a pedigree to show the inheritance pattern of hemophilia within the royal lineage of your country.

Part I: F1 Crosses
[image: image1.wmf]1) Randomly choose one of four cards showing the royal heirs (children) and the corresponding genotypes.
2) Look at the card.  If you have a prince, choose another card showing a princess from another royal family (another lab table).  If you have a princess, choose another card showing a prince from another royal family.

3) Fill out a Punnett Square with your two royals, based on the genotypes shown on the cards. (An F1 cross)

4) Roll the 4-sided die to randomly choose one offspring. The chosen offspring is indicated by the numbers on the side of the die that lands face down. The new royal baby will have the genotype of the box your dice indicates.

5) You should be able to tell by the genotype whether the baby is male or female.  Give your new prince or princess a name.

6) Repeat steps 1-5 with a different set of heirs.

Part II: F2 Crosses
Since the royal families in Europe tended to marry for power, they often married their relatives who had married into power in earlier generations.  Marriages often occurred between cousins.  We are going to see what happens genetically when related individuals marry.
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1) Select one of your two children produced in Part One.  Find another lab group who has one child of the opposite sex to marry your prince or princess.

2) Create a Punnett Square and roll the dice as in Part One to select one genotype (an F2 cross).

3) Select one person from your group to record your country’s data in the class data table on the board.
The Royal Families

Key: Phenotypes of Royals
(H) = non-hemophiliac

(h) = hemophiliac
	Great Britain
King Phillip I (h) and Queen Elizabeth (H)
Their heirs:  Prince Phillip II

               Princess Mary
               Princess Anna

               Prince Edward


	Spain
King Cristo (H) and Queen Isabella (H)
Their heirs: Princess Teresa

              Princess Nina

              Prince Carlos

              Prince Cesar

	France
King Louis (h) and Queen Marie (H)
Their heirs:  Princess Juliette

               Princess Adele

               Prince Armand

               Prince Bogart
	Germany
Konig Wilhelm (H) and Konigin Alice (H)
Their heirs:  Princess Ava

               Princess Caroline

               Prince Bernard

               Prince Garin



	Russia
Tsar Aleksander (H) and Tsarina Alix (h)
Their heirs:  Princess Yelena

               Prince Aleksi

               Princess Aleksandra

               Prince Yohan
	Denmark
King Christian (H) and Queen Anne (H)
Their heirs:  Prince Eric
               Prince Damon

               Princess Marylyn

               Princess Christina



	Belgium

King Leopold (H) and Queen Fabiola (H)
Their heirs:  Prince Bernard

               Prince Adelbert
               Princess Anais

               Princess Audrey
	


	Prince Phillip II

Country:  Great Britain

Genotype:  XhY

	Princess Mary

Country:  Great Britain

Genotype: XhXh


	Princess Anna


Country:  Great Britain

Genotype: XHXh 


	Prince Edward

Country:  Great Britain

Genotype: XhY


	Princess Teresa


Country:  Spain

Genotype: XHXH

	Princess Nina

Country:  Spain
Genotype: XHXH

	Prince Carlos

Country:  Spain

Genotype: XHY 


	Prince Cesar

Country:  Spain

Genotype: XHY


	Princess Juliette


Country:  France

Genotype: XHXh

	Princess Adele

Country:  France

Genotype: XHXh

	Prince Armand

Country:  France

Genotype: XHY

	Prince Bogart

Country:  France

Genotype: XHY

	Princess Ava

Country:  Germany

Genotype: XHXH

	Princess Caroline
Country:  Germany

Genotype: XHXh


	Prince Bernard

Country:  Germany

Genotype: XHY 


	Prince Garin
Country:  Germany

Genotype: XhY 


	Princess Yelena


Country:  Russia

Genotype: XHXh

	Prince Aleksi

Country:  Russia

Genotype: XhY

	Princess Aleksandra

Country:  Russia

Genotype: XHXh
	Prince Yohan
Country:  Russia

Genotype: XhY


	Prince Eric


Country:  Denmark

Genotype: XHY

	Prince Damon


Country:  Denmark

Genotype: XHY

	Princess Marylyn

Country:  Denmark

Genotype: XHXH
	Princess Christina


Country:  Denmark

Genotype: XHXH 




	Princess Audrey

Country:  Belgium

Genotype: XHXH

	Prince Bernard


Country: Belgium

Genotype: XHY

	Princess Anais


Country:  Belgium

Genotype: XHXh

	Prince Adelbert


Country: Belgium

Genotype: XhY
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Great Britain
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Spain
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France
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Germany
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Russia
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Denmark
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Belgium
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Belgium
