X-linked Characteristics
1.
A man with hemophilia (a recessive, X-linked condition) has a daughter of normal phenotype.  She marries a man who is normal for the trait.  

a. What is the probability that a daughter of this mating will be a hemophiliac?  

b. That a son will be a hemophiliac?  

c. If the couple has four sons, what is the probability that all four will be born with hemophilia?

2.
Red-green color blindness is caused by a sex-linked recessive allele.  A color blind man marries a woman with normal vision whose father was color blind.

a. What is the probability that they will have a color blind daughter?  

b. What is the probability that their first son will be color blind?  

hint: The two questions are worded slightly differently.

3.
Assume a gene for warped wings (W) in Drosophila that is dominant and X-linked.  Give the expected genotypic and phenotypic ratios for the progeny of each of the following crosses:

a. warped male x normal female

b. warped heterozygous female x normal male

c. warped heterozygous female x warped male

d. warped homozygous female x normal male

4.
In a cell undergoing meiosis in a normal human male, nondisjunction of the sex chromosomes takes place.  Determine what chromosome constitution would result in a zygote formed from a normal egg and either of the abnormal gametes resulting from nondisjunction, under the following conditions:

a. The nondisjunction takes place in meiosis I

b. Nondisjunction happens to the X chromosome in meiosis II.

c. Nondisjunction happens to the Y chromosome in meiosis II.

hint: draw diagrams of the meiotic divisions, showing the nondisjunctions.

5.
Nerve cells do not replicate their DNA after reaching maturity.  A cell biologist observed that there was x amount of DNA in a human nerve cell.  In four other types of human cells, labeled A-D, she measured the following amounts of DNA: 



cell A, 2x 



cell B, 1.6x 



cell C, 0.5x; 



cell D, x 

 
Match the four cell types with the following choices:

a. sperm cell

b. bone cell just beginning interphase

c. skin cell in the S phase

d. intestinal cell beginning mitosis

Answers 

1.
a.
0

b. 1/2

c. 1/16

2.
a.
1/4  (1/2 chance the child will be female x 1/2 chance of a homozygous recessive genotype)


b.
1/2

3.


	
	male
	x
	female
	(
	male
	female

	a.
	WY
	x
	++
	
	all +Y normal
	All W+ warped

	b.
	+Y
	x
	W+
	
	½ +Y normal

½  WY warped
	½ ++ normal

½ W+ warped

	c.
	WY
	x
	W+
	
	½ +Y normal

½ WY warped
	½ WW warped

½ W+ warped

	d.
	+Y
	x
	WW
	
	All WY warped
	All W+ warped


4.
a.
The abnormal gametes resulting from XY nondisjunction in meiosis I carry either no sex chromosome (zygote-45 chromosomes) or both an X and a Y (zygote will have 47 chromosomes with an XXY).  


b.
The abnormal gametes resulting from X nondisjunction in meiosis II have either no sex chromosome (zygote-45 chromosomes) or XX (zygote-47 chromosomes total with three X chromosomes).

c.
The abnormal gametes resulting from Y nondisjunction in meiosis II are either 
missing a Y (zygote will have 45 chromosomes) or YY (the YY gamete yields an 
XYY zygote with 47 chromosomes total).
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5.
a.
C


b.
D

c.
B

d. A

