Chapter 16 Practice Multiple Choice
Multiple Choice
Identify the choice that best completes the statement or answers the question.
____
1.
For a couple of decades, biologists knew the nucleus contained DNA and proteins. The prevailing opinion was that the genetic material was proteins, and not DNA. The reason for this belief was that proteins are more complex than DNA. What was the basis of this thinking?

	a.
	Proteins have a greater variety of three-dimensional forms than does DNA.

	b.
	Proteins have two different levels of structural organization; DNA has four.

	c.
	Proteins are made of 40 amino acids and DNA is made of four nucleotides.

	d.
	Some viruses only transmit proteins.

	e.
	A and B are correct.


____
2.
In his transformation experiments, what did Griffith observe?

	a.
	Mutant mice were resistant to bacterial infections.

	b.
	Mixing a heat-killed pathogenic strain of bacteria with a living nonpathogenic strain can convert some of the living cells into the pathogenic form.

	c.
	Mixing a heat-killed nonpathogenic strain of bacteria with a living pathogenic strain makes the pathogenic strain nonpathogenic.

	d.
	Infecting mice with nonpathogenic strains of bacteria makes them resistant to pathogenic strains.

	e.
	Mice infected with a pathogenic strain of bacteria can spread the infection to other mice.


____
3.
For a science fair project, two students decided to repeat the Hershey and Chase experiment, with modifications. They decided to label the nitrogen of the DNA, rather than the phosphate. They reasoned that each nucleotide has only one phosphate and two to five nitrogens. Thus, labeling the nitrogens would provide a stronger signal than labeling the phosphates. Why won't this experiment work?

	a.
	There is no radioactive isotope of nitrogen.

	b.
	Radioactive nitrogen has a half-life of 100,000 years, and the material would be too dangerous for too long.

	c.
	Avery et al. have already concluded that this experiment showed inconclusive results.

	d.
	Although there are more nitrogens in a nucleotide, labeled phosphates actually have 16 extra neutrons; therefore, they are more radioactive.

	e.
	Amino acids (and thus proteins) also have nitrogen atoms; thus, the radioactivity would not distinguish between DNA and proteins.


____
4.
Which of the following investigators was/were responsible for the following discovery?

Chemicals from heat-killed S cells were purified. The chemicals were tested for the ability to transform live R cells. The transforming agent was found to be DNA.

	a.
	Frederick Griffith

	b.
	Alfred Hershey and Martha Chase

	c.
	Oswald Avery, Maclyn McCarty, and Colin MacLeod

	d.
	Erwin Chargaff

	e.
	Matthew Meselson and Franklin Stahl


____
5.
When T2 phages infect bacteria and make more viruses in the presence of radioactive sulfur, what is the result?

	a.
	The viral DNA will be radioactive.

	b.
	The viral proteins will be radioactive.

	c.
	The bacterial DNA will be radioactive.

	d.
	both A and B

	e.
	both A and C


Use Figure 16.1 to answer the following questions.
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Figure 16.1
____
6.
Once the pattern found after one round of replication was observed, Meselson and Stahl could be confident of which of the following conclusions?

	a.
	Replication is semi-conservative.

	b.
	Replication is not dispersive.

	c.
	Replication is not semi-conservative.

	d.
	Replication is not conservative.

	e.
	Replication is neither dispersive nor conservative.


____
7.
Which enzyme catalyzes the elongation of a DNA strand in the 5'  3' direction?

	a.
	primase

	b.
	DNA ligase

	c.
	DNA polymerase III

	d.
	topoisomerase

	e.
	helicase


____
8.
What determines the nucleotide sequence of the newly synthesized strand during DNA replication?

	a.
	the particular DNA polymerase catalyzing the reaction

	b.
	the relative amounts of the four nucleoside triphosphates in the cell

	c.
	the nucleotide sequence of the template strand

	d.
	the primase used in the reaction

	e.
	the arrangement of histones in the sugar phosphate backbone


____
9.
To repair a thymine dimmer by nucleotide excision repair, in which order do the necessary enzymes act?

	a.
	exonuclease, DNA polymerase III, RNA primase

	b.
	helicase, DNA polymerase I, DNA ligase

	c.
	DNA ligase, nuclease, helicase

	d.
	DNA polymerase I, DNA polymerase III, DNA ligase

	e.
	endonuclease, DNA polymerase I, DNA ligase


____
10.
What is the function of DNA polymerase III?

	a.
	to unwind the DNA helix during replication

	b.
	to seal together the broken ends of DNA strands

	c.
	to add nucleotides to the end of a growing DNA strand

	d.
	to degrade damaged DNA molecules

	e.
	to rejoin the two DNA strands (one new and one old) after replication


____
11.
Which of the following removes the RNA nucleotides from the primer and adds equivalent DNA nucleotides to the 3' end of Okazaki fragments?

	a.
	helicase

	b.
	DNA polymerase III

	c.
	ligase

	d.
	DNA polymerase I

	e.
	primase


____
12.
The difference between ATP and the nucleoside triphosphates used during DNA synthesis is that

	a.
	the nucleoside triphosphates have the sugar deoxyribose; ATP has the sugar ribose.

	b.
	the nucleoside triphosphates have two phosphate groups; ATP has three phosphate groups.

	c.
	ATP contains three high-energy bonds; the nucleoside triphosphates have two.

	d.
	ATP is found only in human cells; the nucleoside triphosphates are found in all animal and plant cells.

	e.
	triphosphate monomers are active in the nucleoside triphosphates, but not in ATP.


____
13.
Which of the following best describes the addition of nucleotides to a growing DNA chain?

	a.
	A nucleoside triphosphate is added to the 5' end of the DNA, releasing a molecule of pyrophosphate.

	b.
	A nucleoside triphosphate is added to the 3' end of the DNA, releasing a molecule of pyrophosphate.

	c.
	A nucleoside diphosphate is added to the 5' end of the DNA, releasing a molecule of phosphate.

	d.
	A nucleoside diphosphate is added to the 3' end of the DNA, releasing a molecule of phosphate.

	e.
	A nucleoside monophosphate is added to the 5' end of the DNA.


____
14.
A new DNA strand elongates only in the 5' to 3' direction because

	a.
	DNA polymerase begins adding nucleotides at the 5' end of the template.

	b.
	Okazaki fragments prevent elongation in the 3' to 5' direction.

	c.
	the polarity of the DNA molecule prevents addition of nucleotides at the 3' end.

	d.
	replication must progress toward the replication fork.

	e.
	DNA polymerase can only add nucleotides to the free 3' end.


____
15.
What is the role of DNA ligase in the elongation of the lagging strand during DNA replication?

	a.
	synthesize RNA nucleotides to make a primer

	b.
	catalyze the lengthening of telomeres

	c.
	join Okazaki fragments together

	d.
	unwind the parental double helix

	e.
	stabilize the unwound parental DNA


____
16.
Individuals with the disorder xeroderma pigmentosum are hypersensitive to sunlight. This occurs because their cells have which impaired ability?

	a.
	They cannot replicate DNA.

	b.
	They cannot undergo mitosis.

	c.
	They cannot exchange DNA with other cells.

	d.
	They cannot repair thymine dimers.

	e.
	They do not recombine homologous chromosomes during meiosis.


____
17.
Which would you expect of a eukaryotic cell lacking telomerase?

	a.
	a high probability of becoming cancerous

	b.
	production of Okazaki fragments

	c.
	inability to repair thymine dimers

	d.
	a reduction in chromosome length

	e.
	high sensitivity to sunlight


____
18.
Which of the following sets of materials are required by both eukaryotes and prokaryotes for replication?

	a.
	double-stranded DNA, 4 kinds of dNTPs, primers, origins

	b.
	topoisomerases, telomerase, polymerases

	c.
	G-C rich regions, polymerases, chromosome nicks

	d.
	nucleosome loosening, 4 dNTPs, 4 rNTPs

	e.
	ligase, primers, nucleases


____
19.
A typical bacterial chromosome has ~4.6 million nucleotides. This supports approximately how many genes?

	a.
	4.6 million

	b.
	4.4 thousand

	c.
	45 thousand

	d.
	about 400


____
20.
Studies of nucleosomes have shown that histones (except H1) exist in each nucleosome as two kinds of tetramers: one of 2 H2A molecules and 2 H2B molecules, and the other as 2 H3 and 2 H4 molecules. Which of the following is supported by this data?

	a.
	DNA can wind itself around either of the two kinds of tetramers.

	b.
	The two types of tetramers associate to form an octamer.

	c.
	DNA has to associate with individual histones before they form tetramers.

	d.
	Only H2A can form associations with DNA molecules.

	e.
	The structure of H3 and H4 molecules is not basic like that of the other histones.


____
21.
If a cell were unable to produce histone proteins, which of the following would be a likely effect?

	a.
	There would be an increase in the amount of "satellite" DNA produced during centrifugation.

	b.
	The cell's DNA couldn't be packed into its nucleus.

	c.
	Spindle fibers would not form during prophase.

	d.
	Amplification of other genes would compensate for the lack of histones.

	e.
	Pseudogenes would be transcribed to compensate for the decreased protein in the cell.


____
22.
In his work with pneumonia-causing bacteria and mice, Griffith found that

	a.
	the protein coat from pathogenic cells was able to transform nonpathogenic cells.

	b.
	heat-killed pathogenic cells caused pneumonia.

	c.
	some substance from pathogenic cells was transferred to nonpathogenic cells, making them pathogenic.

	d.
	the polysaccharide coat of bacteria caused pneumonia.

	e.
	bacteriophages injected DNA into bacteria.


____
23.
What is the basis for the difference in how the leading and lagging strands of DNA molecules are synthesized?

	a.
	The origins of replication occur only at the 5' end.

	b.
	Helicases and single-strand binding proteins work at the 5' end.

	c.
	DNA polymerase can join new nucleotides only to the 3' end of a growing strand.

	d.
	DNA ligase works only in the 3'  5' direction.

	e.
	Polymerase can work on only one strand at a time.


____
24.
In analyzing the number of different bases in a DNA sample, which result would be consistent with the base-pairing rules?

	a.
	A = G

	b.
	A + G = C + T

	c.
	A + T = G + T

	d.
	A = C

	e.
	G = T


____
25.
In a nucleosome, the DNA is wrapped around

	a.
	polymerase molecules.

	b.
	ribosomes.

	c.
	histones.

	d.
	a thymine dimer.

	e.
	satellite DNA.
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