Bio 9: Unit 6 Genetics -- Sex Linked Genetic Problems                   Name: ______________________
T.H. Morgan discovered a single mutant male fruit fly with white eyes. Normally fruit flies have red eyes. When he mated his white-eyed mutant to a red-eyed female, he always got red-eyed offspring for the F1:

F1 (  white-eyed male  x  red-eyed female  
100% red-eyed offspring
When he crossed two offspring to make the F2 generation, he always got 50% red eyed males, 50% white eyed males, and 100% red eyed females. He wondered why he never got white-eyed females. 

F2 (  red-eyed male  x  red-eyed female  
100% red-eyed females and 50% red-eyed males, 50% white-eyed males

The only way Morgan could explain this was IF THE GENE CONTROLLING THE WHITE EYE MUATTION WAS LOCATED ON THE “X” CHROMOSOME
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Let XR = normal red eye gene


Let Xr = mutant white eye gene


F1 (    Xr Y  x   XR XR
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Notice that 100% of the fruit flies have red eyes, all the females are carriers, and all the males are normal


F2 (    XR Y  x XR Xr
Notice that 100% of the females have red eyes. 50% of these females are carriers. 50% of the male flies are white-eyed and 50% or red-eyed.
Sex Linked Practice Problems
1. What would the cross look like for a homozygous normal red-eyed female and a white –eyed male fruit fly?

Cross:  __ __  X  __ __

What would the genotypes, sex, phenotypes, and probabilities of the offspring be?

Genotypes
Sex
Phenotypes


%

2. What would the cross look like for a carrier red-eyed female and a red –eyed male fruit fly?

Cross:  __ __  X  __ __
What would the genotypes, sex, phenotypes, and probabilities of the offspring be?

Genotypes
Sex
Phenotypes


%
3. Hemophilia is a blood seen in males. It is very rare in females. Hemophiliacs can bleed to death from a single small cut because their blood will not clot. Hemophilia is a sex-linked recessive trait, and follows the exact same pattern as the white-eye mutation in fruit flies

a. What is the genotype of a hemophiliac male?

_________


b. What is the genotype of a normal male? 


_________

c. What is the genotype of a female carrier who doesn’t have hemophilia, but CAN potentially pass it on  to her     kids?
_________


d. What would the genotype have to be for the RARE Hemophiliac female? _________

4.
 a. What would a cross between a carrier female and a normal male look like?


Cross: __ __   X   __ __

b. What is the probability that sons from this cross will have hemophilia?
_____

c. What is the probability that daughters from this cross have hemophilia? _____

5. Males are sometimes born unable to tell the difference between colors that include red and green components. This is called red/green color-blindness. It is rare, and affects only 8 out of every 1,000 males. The gene that controls this trait is located on the x chromosome, making it recessive and sex-linked.  This kind of color-blindness is very rare in females. What would the genotypes of two parents have to be to produce a colorblind daughter (Xb Xb) ?

Cross: __ __  X  __ __ 
Draw a Punnett square and circle the block containing the color-blind female

EXTRA PRACTICE
1. Cystic fibrosis is a genetic disease that causes mucus to fill the lungs and choke the victim to death. It is fatal, eventually killing the victim. Cystic fibrosis is an autosomal, recessive trait (ff). This means the defective gene is NOT located on a sex chromosome.  Draw a Punnett square showing how two parents without the disease can have a child with the disease.

Cross: __ __  X  __ __

Punnett square:

What is the probability of a child with cystic fibrosis?

2.Huntington’s disease is an autosomal dominant trait (HH or Hh), which means victims only need to inherit one copy of the defective gene to have this fatal disease. Huntington’s victims slowly lose control of their muscles and eventually die from paralysis. Unfortunately, symptoms seldom appear until after the age of 35, allowing the disease to unknowingly pass on to the next generation.
Can a person be a carrier for Huntington’s? Explain.

What  is the probability that a man heterozygous for Huntingtons and a normal woman will pass the gene on to their children? Cross: __ __  X  __ __

c. Punnett square: 
