Answers to X-linked genetics problems


1. In Drosophila, wild-type eye color is red, while white eyes result from an X-linked recessive mutation.
a. If a white-eyed female is crossed to a red-eyed male, what fraction of the female offspring will have white eyes?

None of the female offspring will have white eyes, because they will all receive a wild-type copy of the gene from their red-eyed father.

b. A white-eyed female is crossed with a red-eyed male. What phenotypes will you expect to observe among the offspring, and in what proportion?

white-eyed female = Xw Xw
red-eyed male = X+ Y

offspring: 	1/2  Xw Y = white-eyed male
		1/2  X+ Xw = red-eyed female



2. A man with hemophilia, an X-linked recessive disorder, has a daughter with a normal phenotype. She marries a man who is unaffected.
a. What is the probability that a daughter from this marriage will have hemophilia?

man (father) = Xh Y
daughter (with normal phenotype) = X+ Xh
daughter’s unaffected husband = X+ Y

None of the daughters from this marriage will have hemophilia, because they will all get a wild-type X chromosome from their unaffected father.

b. What is the probability that a daughter from this marriage will be heterozygous for the hemophilia mutation?

Of the daughters from this marriage, 1/2 will be heterozygous for the hemophilia mutation because they will receive Xh from their mother; the other 1/2 will be homozygous for the wild-type X chromosome.





3. Duchenne muscular dystrophy (DMD) is caused by a rare X-linked recessive mutation. Individuals affected by this disorder suffer from progressive muscular degeneration, which usually leads to death before the age of 20.
a. What is the probability that the first son of an unaffected woman whose brother is affected will be affected?
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The probability that the woman, individual II-2, is X Xm is ½. We can assume that her father was unaffected since we had no information about him, and the problem states that affected individuals usually die at a young age. Therefore, she must have received a wild-type X from her father, and could have received either a wild-type X or a mutant X from her mother. She could pass either of her X chromosomes on to her son, therefore there is a ¼ chance that her son will have DMD.

b. If her first son is affected, what is the probability that her second son will be affected?

If she has an affected son, then we know that she is X Xm. Since we now know her genotype, the likelihood that her second son would be affected is now ½.

c. What is the probability that the child of an unaffected man whose brother is affected will be affected?

[bookmark: _GoBack]The unaffected man will not pass on an X chromosome to his sons, and would pass a wild-type X chromosome on to his daughters. His daughters will all be unaffected. The only way he could have an affected son is if his wife (the child’s mother) was a carrier, which is unlikely.
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