Sex-linked Genes-Academic


Humans have 22 pairs of homologous chromosomes that contain the same genes but different alleles (some dominant and some recessive).  These autosomes that code for regular body traits come one from mom and one from dad.  The 23rd pair however is homologous only in females (with XX) but not homologous in males (with XY) and is called the sex chromosomes because they determine gender.  The genes on the Y chromosome passed to males are not the same as those on the X.  
Genes carried on either the X or Y chromosome are said to be sex-linked. Since men only have a single X chromosome (called hemizygous), all alleles (dominant or recessive) on the X are shown in the male phenotype.   Hemophilia, a blood clotting disorder, is one of these genes.  Normal blood clotting proteins (XH-normal dominant) will create a mesh plug in a wound to stop the bleeding, those with the recessive mutation (Xh-hemophilia) will not form functional proteins and suffer from prolonged bleeding, severe bruising and swelling.  Historically, the condition resulted in bleeding to death but today donated blood provides hemophiliacs with the clotting protein they lack.  
Purpose:  Are males or females more likely to be affected by the sex-linked trait hemophilia?

1. Identify IV, DV, and K.  Write a hypothesis. 

2. List all the genotypes and phenotypes possible for males and females organized into a data table.

3. Parent set #1: heterozygous mom   X   hemizygous dominant dad.  
· Draw a Punnett square for this parental cross and determine the genotype and phenotype ratios of their possible offspring (kids). 
· Parents’ chromosomes separate at random during meiosis formation of egg/sperm to pass down just half of the parental DNA.  Labeled poker chips will be used to represent the possible genotypes for each parent-find and choose the correct chip to represent the heterozygous mom and hemizygous dominant dad. 
Dad  from first parent cross:

· Flip both parent chips to determine what each parent will contribute to the offspring.  The two chips together represent the genotype of the offspring. Flip 10 times to represent 10 offspring from each couple- record a tally (III etc) for each genotype created in the data table you created.  
· Calculate the % offspring formed to compare to the % expected. 
4. Parents #2: homozygous recessive mom and a hemizygous dominant dad. Repeat the process you completed for the first parental cross. 
5.  Create a result data table to total the results from both parent crosses.  Calculate the percent for each phenotype group and graph. 

6. Analyze-Which gender is more likely to be affected?  Support with evidence (lab data) and explain why.
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Follow Up Questions

1. Is hemophilia dominant or recessive? What are the symptoms of hemophilia? 

2. What is the difference between autosomes and sex-chromosomes?  Which chromosomes is hemophilia found on? 
3. What is the genotype of a girl with hemophilia?  What is the genotype for a boy with hemophilia?  
4. Why is hemophilia more likely in boys? (How many alleles do girls need to inherit to get hemophilia compared to boys?  Why?)
5.  A father and son are both hemophiliacs.  The son blames his father for giving him the disease.  Is this accurate?   Why or why not?
6. Define a carrier. Can both males and females be carriers for hemophilia? Explain.
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Parental Cross #2
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Class Totals:

	Offspring Phenotype
	Actual %

	Normal Female
	

	Hemophiliac Female
	

	Normal Male
	

	Hemophiliac Male
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