Chapter 15 Multiple Choice Practice
Multiple Choice
Identify the choice that best completes the statement or answers the question.
____
1.
Sturtevant provided genetic evidence for the existence of four pairs of chromosomes in Drosophila in which of these ways?

	a.
	There are four major functional classes of genes in Drosophila.

	b.
	Drosophila genes cluster into four distinct groups of linked genes.

	c.
	The overall number of genes in Drosophila is a multiple of four.

	d.
	The entire Drosophila genome has approximately 400 map units.

	e.
	Drosophila genes have, on average, four different alleles.


____
2.
A woman is found to have 47 chromosomes, including 3 X chromosomes. Which of the following describes her expected phenotype?

	a.
	Masculine characteristics such as facial hair

	b.
	Enlarged genital structures

	c.
	Excessive emotional instability

	d.
	Normal female

	e.
	Sterile female


____
3.
What is the chromosomal system for determining sex in mammals?

	a.
	Haploid-diploid

	b.
	X-0

	c.
	X-X

	d.
	X-Y

	e.
	Z-W


____
4.
In cats, black fur color is caused by an X-linked allele; the other allele at this locus causes orange color. The heterozygote is tortoiseshell. What kinds of offspring would you expect from the cross of a black female and an orange male?

	a.
	Tortoiseshell females; tortoiseshell males

	b.
	Black females; orange males

	c.
	Orange females; orange males

	d.
	Tortoiseshell females; black males

	e.
	Orange females; black males


Refer to the following information to answer the questions below.

A man who is an achondroplastic dwarf with normal vision marries a color-blind woman of normal height. The man's father was six feet tall, and both the woman's parents were of average height. Achondroplastic dwarfism is autosomal dominant, and red-green color blindness is X-linked recessive.
____
5.
How many of their daughters might be expected to be color-blind dwarfs?

	a.
	All

	b.
	None

	c.
	Half

	d.
	One out of four

	e.
	Three out of four


____
6.
What proportion of their sons would be color-blind and of normal height?

	a.
	All

	b.
	None

	c.
	Half

	d.
	One out of four

	e.
	Three out of four


____
7.
A Barr body is normally found in the nucleus of which kind of human cell?

	a.
	Unfertilized egg cells only

	b.
	Sperm cells only

	c.
	Somatic cells of a female only

	d.
	Somatic cells of a male only

	e.
	Both male and female somatic cells


____
8.
Sex determination in mammals is due to the SRY region of the Y chromosome. An abnormality could allow which of the following to have a male phenotype?

	a.
	Turner syndrome, 45, X

	b.
	Translocation of SRY to an autosome of a 46, XX individual

	c.
	A person with too many X chromosomes

	d.
	A person with one normal and one shortened (deleted) X

	e.
	Down syndrome, 46, XX


____
9.
How would one explain a testcross involving [image: image1.wmf] dihybrid flies in which more parental-type offspring than recombinant-type offspring are produced?

	a.
	The two genes are linked.

	b.
	The two genes are linked but on different chromosomes.

	c.
	Recombination did not occur in the cell during meiosis.

	d.
	The testcross was improperly performed.

	e.
	Both of the characters are controlled by more than one gene.


____
10.
A 0.1% frequency of recombination is observed

	a.
	only in sex chromosomes.

	b.
	only on genetic maps of viral chromosomes.

	c.
	on unlinked chromosomes.

	d.
	in any two genes on different chromosomes.

	e.
	in genes located very close to one another on the same chromosome.


____
11.
The following is a map of four genes on a chromosome:
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Figure 15.1
Between which two genes would you expect the highest frequency of recombination?

	a.
	A and W

	b.
	W and E

	c.
	E and G

	d.
	A and E

	e.
	A and G


____
12.
What is the mechanism for the production of genetic recombinants?

	a.
	X inactivation

	b.
	Methylation of cytosine

	c.
	Crossing over and independent assortment

	d.
	Nondisjunction

	e.
	Deletions and duplications during meiosis


D, F, and J are three genes in Drosophila. The recombination frequencies for two of the three genes are shown in Figure 15.3.
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Figure 15.3
____
13.
Genes D and F could be

	a.
	located on different chromosomes.

	b.
	located very near to each other on the same chromosome.

	c.
	located far from each other on the same chromosome.

	d.
	Both A and B

	e.
	Both A and C


____
14.
The frequency of crossing over between any two linked genes will be which of the following?

	a.
	Higher if they are recessive

	b.
	Dependent on how many alleles there are

	c.
	Determined by their relative dominance

	d.
	The same as if they were not linked

	e.
	Proportional to the distance between them


____
15.
If a human interphase nucleus contains three Barr bodies, it can be assumed that the person

	a.
	has hemophilia.

	b.
	is a male.

	c.
	has four X chromosomes.

	d.
	has Turner syndrome.

	e.
	has Down syndrome.


____
16.
If nondisjunction occurs in meiosis II during gametogenesis, what will be the result at the completion of meiosis?

	a.
	All the gametes will be diploid.

	b.
	Half of the gametes will be n + 1, and half will be n - 1.

	c.
	1/4 of the gametes will be n + 1, one will be n - 1, and two will be n.

	d.
	There will be three extra gametes.

	e.
	Two of the four gametes will be haploid, and two will be diploid.


____
17.
A cell that has 2n + 1 chromosomes is

	a.
	trisomic.

	b.
	monosomic.

	c.
	euploid.

	d.
	polyploid.

	e.
	triploid.


____
18.
Of the following human aneuploidies, which is the one that generally has the most severe impact on the health of the individual?

	a.
	47, +21

	b.
	47, XXY

	c.
	47, XXX

	d.
	47, XYY

	e.
	45, X


____
19.
A phenotypically normal prospective couple seeks genetic counseling because the man knows that he has a translocation of a portion of his chromosome 4 that has been exchanged with a portion of his chromosome 12. Although he is normal because his translocation is balanced, he and his wife want to know the probability that his sperm will be abnormal. What is your prognosis regarding his sperm?

	a.
	1/4 will be normal, 1/4 with the translocation, 1/2 with duplications and deletions.

	b.
	All will carry the same translocation as the father.

	c.
	None will carry the translocation since abnormal sperm will die.

	d.
	His sperm will be sterile and the couple might consider adoption.

	e.
	1/2 will be normal and the rest with the father's translocation.


____
20.
An inversion in a human chromosome often results in no demonstrable phenotypic effect in the individual. What else may occur?

	a.
	There may be deletions later in life.

	b.
	Some abnormal gametes may be formed.

	c.
	There is an increased frequency of mutation.

	d.
	All inverted chromosomes are deleted.

	e.
	The individual is more likely to get cancer.


____
21.
Down syndrome has a frequency in the U.S. population of ~ 1/700 live births. In which of the following groups would you expect this to be significantly higher?

	a.
	People in Latin or South America

	b.
	The Inuit and other peoples in very cold habitats

	c.
	People living in equatorial areas of the world

	d.
	Very small population groups

	e.
	No groups have such higher frequency


____
22.
In 1956 Tijo and Levan first successfully counted human chromosomes. The reason it would have taken so many years to have done so would have included all but which of the following?

	a.
	Watson and Crick's structure of DNA was not done until 1953.

	b.
	Chromosomes were piled up on top of one another in the nucleus.

	c.
	Chromosomes were not distinguishable during interphase.

	d.
	A method had not yet been devised to halt mitosis at metaphase.


____
23.
At which phase(s) is it preferable to obtain chromosomes to prepare a karyotype?

	a.
	Early prophase

	b.
	Late telophase

	c.
	Anaphase

	d.
	Late anaphase or early telophase

	e.
	Late prophase or metaphase


____
24.
Which of the following statements describes genomic imprinting?

	a.
	It explains cases in which the gender of the parent from whom an allele is inherited affects the expression of that allele.

	b.
	It is greatest in females because of the larger maternal contribution of cytoplasm.

	c.
	It may explain the transmission of Duchenne muscular dystrophy.

	d.
	It involves an irreversible alteration in the DNA sequence of imprinted genes.


____
25.
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Figure 15.4

The pedigree in Figure 15.4 shows the transmission of a trait in a particular family. Based on this pattern of transmission, the trait is most likely

	a.
	mitochondrial.

	b.
	autosomal recessive.

	c.
	sex-linked dominant.

	d.
	sex-linked recessive.

	e.
	autosomal dominant.
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