Chapter 18 Practice Multiple Choice
Multiple Choice
Identify the choice that best completes the statement or answers the question.
____
1.
A lack of this nonprotein molecule would result in the inability of the cell to "turn off" genes:

	a.
	operon

	b.
	inducer

	c.
	promoter

	d.
	repressor

	e.
	corepressor


____
2.
When this is taken up by the cell, it binds to the repressor so that the repressor no longer binds to the operator:

	a.
	operon

	b.
	inducer

	c.
	promoter

	d.
	repressor

	e.
	corepressor


____
3.
A mutation that inactivates the regulatory gene of a repressible operon in an E. coli cell would result in

	a.
	continuous transcription of the structural gene controlled by that regulator.

	b.
	complete inhibition of transcription of the structural gene controlled by that regulator.

	c.
	irreversible binding of the repressor to the operator.

	d.
	inactivation of RNA polymerase by alteration of its active site.

	e.
	continuous translation of the mRNA because of alteration of its structure.


Use the following scenario to answer the following questions.

Suppose an experimenter becomes proficient with a technique that allows her to move DNA sequences within a prokaryotic genome.
____
4.
If she moves the promoter for the lac operon to the region between the beta galactosidase gene and the permease gene, which of the following would be likely?

	a.
	Three structural genes will no longer be expressed.

	b.
	RNA polymerase will no longer transcribe permease.

	c.
	The operon will no longer be inducible.

	d.
	Beta galactosidase will be produced.

	e.
	The cell will continue to metabolize but more slowly.


____
5.
Two potential devices that eukaryotic cells use to regulate transcription are

	a.
	DNA methylation and histone amplification.

	b.
	DNA amplification and histone methylation.

	c.
	DNA acetylation and methylation.

	d.
	DNA methylation and histone acetylation.

	e.
	histone amplification and DNA acetylation.


____
6.
During DNA replication,

	a.
	all methylation of the DNA is lost at the first round of replication.

	b.
	DNA polymerase is blocked by methyl groups, and methylated regions of the genome are therefore left uncopied.

	c.
	methylation of the DNA is maintained because methylation enzymes act at DNA sites where one strand is already methylated and thus correctly methylates daughter strands after replication.

	d.
	methylation of the DNA is maintained because DNA polymerase directly incorporates methylated nucleotides into the new strand opposite any methylated nucleotides in the template.

	e.
	methylated DNA is copied in the cytoplasm, and unmethylated DNA in the nucleus.


____
7.
Eukaryotic cells can control gene expression by which of the following mechanisms?

	a.
	histone acetylation of nucleosomes

	b.
	DNA acetylation

	c.
	RNA induced modification of chromatin structure

	d.
	repression of operons

	e.
	induction of operators in the promoter


____
8.
This binds to a site in the DNA far from the promoter to stimulate transcription:

	a.
	enhancer

	b.
	promoter

	c.
	activator

	d.
	repressor

	e.
	terminator


____
9.
This can inhibit transcription by blocking the binding of positively acting transcription factors to the DNA:

	a.
	enhancer

	b.
	promoter

	c.
	activator

	d.
	repressor

	e.
	terminator


____
10.
A researcher found a method she could use to manipulate and quantify phosphorylation and methylation in embryonic cells in culture. In one set of experiments she succeeded in decreasing methylation of histone tails. Which of the following results would she most likely see?

	a.
	increased chromatin condensation

	b.
	decreased chromatin concentration

	c.
	abnormalities of mouse embryos

	d.
	decreased binding of transcription factors

	e.
	inactivation of the selected genes


____
11.
In a series of experiments, the enzyme Dicer has been inactivated in cells from various vertebrates, and the centromere is abnormally formed from chromatin. Which of the following is most likely to occur?

	a.
	The usual mRNAs transcribed from centromeric DNA will be missing from the cells.

	b.
	Tetrads will no longer be able to form during meiosis I.

	c.
	Centromeres will be euchromatic rather than heterochromatic and the cells will soon die in culture.

	d.
	The cells will no longer be able to resist bacterial contamination.

	e.
	The DNA of the centromeres will no longer be able to replicate.


A researcher has arrived at a method to prevent gene expression from Drosophila embryonic genes. The following questions assume that he is using this method.
____
12.
The researcher continues to study the reactions of the embryo to these new proteins and you hypothesize that he is most likely to see which of the following (while embryonic genes are still not being expressed)?

	a.
	The cells begin to differentiate.

	b.
	The proteins are evenly distributed throughout the embryo.

	c.
	Larval features begin to make their appearance.

	d.
	Spatial axes (anterior  posterior, etc.) begin to be determined.

	e.
	The embryo begins to lose cells due to apoptosis from no further gene expression.


____
13.
The researcher measures the concentration of the polypeptides from different regions in the early embryo and finds the following pattern (darker shading = greater concentration):
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Which of the following would be his most logical assumption?

	a.
	The substance has moved quickly from region 5 to region 1.

	b.
	Some other material in the embryo is causing accumulation in region 1 due to differential binding.

	c.
	The cytosol is in constant movement, dispersing the polypeptide.

	d.
	The substance is produced in region 1 and diffuses toward region 5.

	e.
	The substance must have entered the embryo from the environment near region 1.


____
14.
In humans, the embryonic and fetal forms of hemoglobin have a higher affinity for oxygen than that of adults. This is due to

	a.
	nonidentical genes that produce different versions of globins during development.

	b.
	identical genes that generate many copies of the ribosomes needed for fetal globin production.

	c.
	pseudogenes, which interfere with gene expression in adults.

	d.
	the attachment of methyl groups to cytosine following birth, which changes the type of hemoglobin produced.

	e.
	histone proteins changing shape during embryonic development.


____
15.
In most cases, differentiation is controlled at which level?

	a.
	replication of the DNA

	b.
	nucleosome formation

	c.
	transcription

	d.
	translation

	e.
	post-translational activation of the proteins


____
16.
Which of the following serve as sources of developmental information?

	a.
	cytoplasmic determinants such as mRNAs and proteins produced before fertilization

	b.
	signal molecules produced by the maturing zygote

	c.
	ubiquitous enzymes such as DNA polymerase and DNA ligase

	d.
	paternally deposited proteins

	e.
	specific operons within the zygote genome


____
17.
The gene for which protein would most likely be expressed as a result of MyoD activity?

	a.
	myosin

	b.
	crystallin

	c.
	albumin

	d.
	hemoglobin

	e.
	DNA polymerase


____
18.
Your brother has just purchased a new plastic model airplane. He places all the parts on the table in approximately the positions in which they will be located when the model is complete. His actions are analogous to which process in development?

	a.
	morphogenesis

	b.
	determination

	c.
	induction

	d.
	differentiation

	e.
	pattern formation


____
19.
Mutations in these genes lead to transformations in the identity of entire body parts:

	a.
	homeotic genes

	b.
	segmentation genes

	c.
	egg-polarity genes

	d.
	morphogens

	e.
	inducers


____
20.
The product of the bicoid gene in Drosophila could be considered a(n)

	a.
	tissue-specific protein.

	b.
	cytoplasmic determinant.

	c.
	maternal effect.

	d.
	inductive signal.

	e.
	fertilization product.


____
21.
The bicoid gene product is normally localized to the anterior end of the embryo. If large amounts of the product were injected into the posterior end as well, which of the following would occur?

	a.
	The embryo would grow to an unusually large size.

	b.
	The embryo would grow extra wings and legs.

	c.
	The embryo would probably show no anterior development and die.

	d.
	Anterior structures would form in both sides of the embryo.

	e.
	The embryo would develop normally.


____
22.
Which of the following is characteristic of the product of the p53 gene?

	a.
	It is an activator for other genes.

	b.
	It speeds up the cell cycle.

	c.
	It causes cell death via apoptosis.

	d.
	It allows cells to pass on mutations due to DNA damage.

	e.
	It slows down the rate of DNA replication by interfering with the binding of DNA polymerase.


____
23.
Tumor suppressor genes

	a.
	are frequently overexpressed in cancerous cells.

	b.
	are cancer-causing genes introduced into cells by viruses.

	c.
	can encode proteins that promote DNA repair or cell-cell adhesion.

	d.
	often encode proteins that stimulate the cell cycle.

	e.
	all of the above


____
24.
One hereditary disease in humans, called xeroderma pigmentosum (XP), makes homozygous individuals exceptionally susceptible to UV-induced mutation damage in the cells of exposed tissue, especially skin. Without extraordinary avoidance of sunlight exposure, patients soon succumb to numerous skin cancers. Which of the following best describes this phenomenon?

	a.
	inherited cancer taking a few years to be expressed

	b.
	embryonic or fetal cancer

	c.
	inherited predisposition to mutation

	d.
	inherited inability to repair UV-induced mutation

	e.
	susceptibility to chemical carcinogens


____
25.
What would occur if the repressor of an inducible operon were mutated so it could not bind the operator?

	a.
	irreversible binding of the repressor to the promoter

	b.
	reduced transcription of the operon's genes

	c.
	buildup of a substrate for the pathway controlled by the operon

	d.
	continuous transcription of the operon's genes

	e.
	overproduction of catabolite activator protein (CAP)
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