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Sex Linked Genes 

Is there a special pattern of inheritance for genes located on the X chromosome or the Y chromosome?  The answer is yes.  Because these chromosomes determine sex, genes located on them are said to be sex-linked genes.  Many sex sex-linked genes are found on the X chromosome.  More than 100 sex-linked genetic disorders have now been mapped to the X chromosome.   The human Y chromosome is much smaller than the X chromosome and appears to contain only a few genes.   

Colorblindness 

Three human genes associated with color vision are located on the X chromosome.  In males, a defective version of any one of these genes produces colorblindness, and inability to distinguish certain colors.  The most common form of this disorder, red-green colorblindness, is found in about 1 in 10 males in the United States.  Among females, however, colorblindness is rare – only about 1 female in 100 has colorblindness.  Why the difference?

Males have just one X chromosome.  Thus, all X-linked alleles are expressed in males, even if they are recessive.  In order for a recessive allele, such as the one for colorblindness, to be expressed in females, there must be two copies of the allele, one on each of the two X chromosomes.  This means that the recessive phenotype of a sex-linked genetic disorder tends to be much more common among males than among females.  In additions, because men pass their X chromosomes along to their daughters, sex-linked genes move from fathers to daughters and may then show up in the sons of those daughters.  

1. Let C be normal color vision and c be red-green colorblindness.  

a. What is the sex of each of these people?  Write either Male or Female on the blank below each.  


b. Which are red-green colorblind? _____________________________________________________

c. Which have normal color vision? ____________________________________________________

d. Which has normal color vision even though she has the colorblind gene (carrier)? _____________________

2. Sex-Linked Punnett Squares

a. Complete the following punnett squares.  The first one has been done for you.

b. Using these colors, shade the following parts of the punnett squares.

Blue – normal males

Green – colorblind males

Yellow – normal females

Red – colorblind females

c. Are more males or females colorblind in these families? _________________



Hemophilia is another example of a sex-linked disorder.  Two important genes carried on the X chromosome help control blood clotting.  A recessive allele in either of these two genes may produce a disorder called hemophilia.  In hemophilia, a protein necessary for normal blood clotting is missing.  About 1 in 10,000 males are born with a form of hemophilia.  People with hemophilia can bleed to death from minor cuts and may suffer internal bleeding from bumps or bruises.  Fortunately, hemophilia can be treated by injections of normal clotting proteins, which are now produced using recombinant DNA.    

3. In the boxes below draw the sex chromosomes that are described.  Then on the chromosomes write the genes for hemophilia.  The dominant gene is H (normal) and the recessive gene is h (hemophilia).  


4. Complete the following punnett squares.  Then match the correct punnett square with each one of the following expected results.  Write the letter of the punnett square on the line next to the expected result it matches.  

	Expected Results

	2 normal females

1 normal male

1 male with hemophilia

	1 normal female 

1 normal male

1 female with hemophilia

1 male with hemophilia

	2 normal females

2 males with hemophilia



5. Circle the punnett squares that are correct for hemophilia.


6. Describe the condition of hemophilia. ________________________________________________________________

______________________________________________________________________________________________

7. What does the term carrier mean?  Can both males and females be carriers? _________________________________

______________________________________________________________________________________________

8. Why can females have the h gene and not have hemophilia while males with the h gene have hemophilia? _________

______________________________________________________________________________________________


______________________________________________________________________________________________
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