Learning Guide for Sex Chromosomes and Sex-Linked Traits

Sex Chromosomes

The 23rd pair of chromosomes are called the sex chromosomes and contain the genetic material needed to determine sex in humans.  There are two types of sex chromosomes, the “X” and the “Y.” In humans, the presence of two X chromosomes indicates female while an X and Y indicates male.  Complete the Punnett square below to show sex determination in humans.
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	X
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1. What is the expected ratio of male to female?

2. Does the expected ratio match the actual ratio in the population for percentage of males to females?

Sex-Linked Traits

The genes associated with sex determination are located on the Y chromosome, but the Y chromosome has very few other genes.  The X chromosome has many genes that do not have a homologous partner in the Y chromosome.  The traits associated with these genes are called sex-linked traits.  The alleles for these traits are written as a superscript on the X chromosome with no alleles attached to the Y chromosome. 

In humans, the trait for hemophilia is a sex-linked trait and normal blood clotting is dominant to the hemophilia trait.  Use “H” for normal blood clotting and “h” for hemophilia.  Remember, these alleles are placed on the X chromosome only.

1. Write out the genotypes associated with the following phenotypes…

a. a normal female





b. a female with hemophilia




c. a carrier female





d. a normal male






e. a male with hemophilia





2.   Is it possible for a male to be a carrier of hemophilia?  


Explain.
3.   If a woman has hemophilia, what has to be true about her parents?

4. Show the Punnett square for the cross between a male with hemophilia and a woman who is a carrier for hemophilia.

	
	XH
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In humans, the trait for color blindness is a sex-linked trait and normal vision is dominant to color blindness.  Use “B” normal vision and “b” for color blindness.

5. Write out the genotypes associated with the following phenotypes…

a. a normal female






b. a female with color blindness





c. a carrier female






d. a normal male







e. a male with color blindness





6.  Show the cross between a color-blind female and a normal vision male.

	
	
	

	
	
	

	
	
	


