Chapter 20 Practice Multiple Choice
Multiple Choice
Identify the choice that best completes the statement or answers the question.
____
1.
How does a bacterial cell protect its own DNA from restriction enzymes?

	a.
	adding methyl groups to adenines and cytosines

	b.
	using DNA ligase to seal the bacterial DNA into a closed circle

	c.
	adding histones to protect the double-stranded DNA

	d.
	forming "sticky ends" of bacterial DNA to prevent the enzyme from attaching

	e.
	reinforcing the bacterial DNA structure with covalent phosphodiester bonds


Use the following information to answer the questions below.

A eukaryotic gene has "sticky ends" produced by the restriction endonuclease EcoRI. The gene is added to a mixture containing EcoRI and a bacterial plasmid that carries two genes conferring resistance to ampicillin and tetracycline. The plasmid has one recognition site for EcoRI located in the tetracycline resistance gene. This mixture is incubated for several hours, exposed to DNA ligase, and then added to bacteria growing in nutrient broth. The bacteria are allowed to grow overnight and are streaked on a plate using a technique that produces isolated colonies that are clones of the original. Samples of these colonies are then grown in four different media: nutrient broth plus ampicillin, nutrient broth plus tetracycline, nutrient broth plus ampicillin and tetracycline, and nutrient broth without antibiotics.
____
2.
Bacteria containing a plasmid into which the eukaryotic gene has integrated would grow in

	a.
	the nutrient broth only.

	b.
	the nutrient broth and the tetracycline broth only.

	c.
	the nutrient broth, the ampicillin broth, and the tetracycline broth.

	d.
	all four types of broth.

	e.
	the ampicillin broth and the nutrient broth.


____
3.
Bacteria that do not take up any plasmids would grow on which media?

	a.
	the nutrient broth only

	b.
	the nutrient broth and the tetracycline broth

	c.
	the nutrient broth and the ampicillin broth

	d.
	the tetracycline broth and the ampicillin broth

	e.
	all four broths


____
4.
A principal problem with inserting an unmodified mammalian gene into a bacterial plasmid, and then getting that gene expressed in bacteria, is that

	a.
	prokaryotes use a different genetic code from that of eukaryotes.

	b.
	bacteria translate polycistronic messages only.

	c.
	bacteria cannot remove eukaryotic introns.

	d.
	bacterial RNA polymerase cannot make RNA complementary to mammalian DNA.

	e.
	bacterial DNA is not found in a membrane-bounded nucleus and is therefore incompatible with mammalian DNA.


____
5.
Why are yeast cells frequently used as hosts for cloning?

	a.
	they easily form colonies

	b.
	they can remove exons from mRNA.

	c.
	they do not have plasmids.

	d.
	they are eukaryotic cells

	e.
	only yeast cells allow the gene to be cloned


____
6.
The DNA fragments making up a genomic library are generally contained in

	a.
	recombinant plasmids of bacteria.

	b.
	recombinant viral RNA.

	c.
	individual wells.

	d.
	DNA-RNA hybrids

	e.
	radioactive eukaryotic cells


____
7.
Yeast artificial chromosomes contain which of the following elements?

	a.
	centromere only

	b.
	telomeres only

	c.
	origin of replication only

	d.
	centromeres and telomeres only

	e.
	centromere, telomeres, and an origin of replication


____
8.
Which of the following best describes the complete sequence of steps occurring during every cycle of PCR?

	1.
	The primers hybridize to the target DNA.

	2.
	The mixture is heated to a high temperature to denature the double stranded target DNA.

	3.
	Fresh DNA polymerase is added.

	4.
	DNA polymerase extends the primers to make a copy of the target DNA.


	a.
	2, 1, 4

	b.
	1, 3, 2, 4

	c.
	3, 4, 1, 2

	d.
	3, 4, 2

	e.
	2, 3, 4


____
9.
Which of the following produces multiple identical copies of a gene for basic research or for large-scale production of a gene product?

	a.
	restriction enzymes

	b.
	gene cloning

	c.
	DNA ligase

	d.
	gel electrophoresis

	e.
	reverse transcriptase


____
10.
Restriction fragments of DNA are typically separated from one another by which process?

	a.
	filtering

	b.
	centrifugation

	c.
	gel electrophoresis

	d.
	PCR

	e.
	electron microscopy


____
11.
Dideoxyribonucleotide chain-termination is a method of

	a.
	cloning DNA.

	b.
	sequencing DNA.

	c.
	digesting DNA.

	d.
	synthesizing DNA.

	e.
	separating DNA fragments.


____
12.
DNA microarrays have made a huge impact on genomic studies because they

	a.
	can be used to eliminate the function of any gene in the genome.

	b.
	can be used to introduce entire genomes into bacterial cells.

	c.
	allow the expression of many or even all of the genes in the genome to be compared at once.

	d.
	allow physical maps of the genome to be assembled in a very short time.

	e.
	dramatically enhance the efficiency of restriction enzymes.


____
13.
Which of the following techniques used to analyze gene function depends on the specificity of DNA base complementarity?

	a.
	Northern blotting

	b.
	use of RNAi

	c.
	in vitro mutagenesis

	d.
	in situ hybridization

	e.
	restriction fragment analysis


____
14.
Which of the following problems with animal cloning might result in premature death of the clones?

	a.
	use of pluripotent instead of totipotent stem cells

	b.
	use of nuclear DNA as well as mtDNA

	c.
	abnormal regulation due to variant methylation

	d.
	the indefinite replication of totipotent stem cells

	e.
	abnormal immune function due to bone marrow dysfunction


____
15.
Which of the following is true of embryonic stem cells but not of adult stem cells?

	a.
	They can differentiate into many cell types.

	b.
	They make up the majority of cells of the tissue from which they are derived.

	c.
	They can continue to replicate for an indefinite period.

	d.
	They can provide enormous amounts of information about the process of gene regulation.

	e.
	One aim of using them is to provide cells for repair of diseased tissue.


____
16.
A researcher is using adult stem cells and comparing them to other adult cells from the same tissue. Which of the following is a likely finding?

	a.
	The cells from the two sources exhibit different patterns of DNA methylation.

	b.
	Adult stem cells have more DNA nucleotides than their counterparts.

	c.
	The two kinds of cells have virtually identical gene expression patterns in microarrays.

	d.
	The non-stem cells have fewer repressed genes.

	e.
	The non-stem cells have lost the promoters for more genes.


Use Figure 20.3 to answer the following questions. The DNA profiles below represent four different individuals.
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Figure 20.3
____
17.
Which of the following statements is consistent with the results?

	a.
	B is the child of A and C.

	b.
	C is the child of A and B.

	c.
	D is the child of B and C.

	d.
	A is the child of B and C.

	e.
	A is the child of C and D.


____
18.
Genetic engineering is being used by the pharmaceutical industry. Which of the following is not currently one of the uses?

	a.
	production of human insulin

	b.
	production of human growth hormone

	c.
	production of tissue plasminogen activator

	d.
	genetic modification of plants to produce vaccines

	e.
	creation of products that will remove poisons from the human body


____
19.
Genetically engineered plants

	a.
	are more difficult to engineer than animals.

	b.
	include a transgenic rice plant that can help prevent vitamin A deficiency.

	c.
	are being rapidly developed, but traditional plant breeding programs are still the only method used to develop new plants.

	d.
	are able to fix nitrogen themselves.

	e.
	are banned throughout the world.


____
20.
Scientists developed a set of guidelines to address the safety of DNA technology. Which of the following is one of the adopted safety measures?

	a.
	Microorganisms used in recombinant DNA experiments are genetically crippled to ensure that they cannot survive outside of the laboratory.

	b.
	Genetically modified organisms are not allowed to be part of our food supply.

	c.
	Transgenic plants are engineered so that the plant genes cannot hybridize.

	d.
	Experiments involving HIV or other potentially dangerous viruses have been banned.

	e.
	Recombinant plasmids cannot be replicated.


____
21.
Which of the following is one of the technical reasons why gene therapy is problematic?

	a.
	Most cells with an engineered gene do not produce gene product.

	b.
	Most cells with engineered genes overwhelm other cells in a tissue.

	c.
	Cells with transferred genes are unlikely to replicate.

	d.
	Transferred genes may not have appropriately controlled activity.

	e.
	mRNA from transferred genes cannot be translated.


Use the following information to answer the following questions.

CML (chronic myelogenous leukemia) results from a translocation between human chromosomes 9 and 22. The resulting chromosome 22 is significantly shorter than the usual, and it is known as a Philadelphia (Ph') chromosome. The junction at the site of the translocation causes over-expression of a thymine kinase receptor. A new drug (Gleevec or imatinib) has been found to inhibit the disease if the patient is treated early.
____
22.
Why would Gleevec most probably cause remission of the disease?

	a.
	It reverses the chromosomal translocation.

	b.
	It eliminates the Ph' chromosome.

	c.
	It removes Ph'-containing progenitor cells.

	d.
	The drug inhibits the replication of the affected chromosome.

	e.
	The drug inhibits the specific thymine kinase receptor.


____
23.
One possible use of transgenic plants is in the production of human proteins, such as vaccines. Which of the following is a possible hindrance that must be overcome?

	a.
	prevention of transmission of plant allergens to the vaccine recipients

	b.
	prevention of vaccine-containing plants being consumed by insects

	c.
	use of plant cells to translate non-plant derived mRNA

	d.
	inability of the human digestive system to accept plant-derived protein

	e.
	the need to cook all such plants before consuming them


____
24.
Plants are more readily manipulated by genetic engineering than are animals because

	a.
	plant genes do not contain introns.

	b.
	more vectors are available for transferring recombinant DNA into plant cells.

	c.
	a somatic plant cell can often give rise to a complete plant.

	d.
	genes can be inserted into plant cells by microinjection.

	e.
	plant cells have larger nuclei.


____
25.
Which of the following sequences in double-stranded DNA is most likely to be recognized as a cutting site for a restriction enzyme?

	a.
	AAGG

TTCC

	b.
	AGTC

TCAG

	c.
	GGCC

CCGG

	d.
	ACCA

TGGT

	e.
	AAAA

TTTT
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