Sex Linked Traits: I Don't Want to Have Any Daughters Who Are Color Blind Like Me!

Frank and Awilda at Breakfast
Frank: Are you sure you want to wear that new shirt to work today?  A green and red shirt like that would be better for Christmas, not for St. Patrick's Day.

Awilda: Oh no!  Not again!  I hate being color blind!  I really thought this shirt was just different shades of green.  Where's the red?

At Dinner That Night

Awilda: We should try to find a way to make sure we only have sons, no daughters.  I don't want to have any daughters who might be color blind and have so many problems like I do.  Color blindness wouldn't matter so much for a boy.

Frank: Remember, the doctor said that, since I'm not color blind, none of our daughters would be color blind, only our sons.

Awilda: That doesn't make any sense.  Our daughters should be color blind like me and our sons should be normal like you.

Frank: No, the doctor said the gene for color blindness is on the X chromosome, so only our sons will inherit your colorblindness.

Awilda: I don't agree.  Girls have more X chromosomes than boys, so girls should be more likely to be color blind.

Help Frank to explain to Awilda why the doctor was right by answering the following questions.
1. What are the genotypes of Awilda and Frank? (Since the allele for color blindness is recessive and located on the X chromosome, use the symbol Xc for an X chromosome with the allele for color blindness and XC for an X chromosome with the normal allele.)  



Awilda:



Frank: 

2. Draw the Punnett square for this couple and their children.  In this Punnett Square, circle each daughter and use arrows to indicate any colorblind offspring.

3. Write an explanation to help Awilda understand why their daughters will not be colorblind like their mother.

4.  Explain why their sons will be colorblind even though their father has normal vision.

5.  Explain why having two X chromosomes decreases a person’s risk of color blindness, instead of increasing their risk, as Awilda fears.

