

Chapter 08 Test Bank
Question Type: Multiple Choice

1) Which of the following is an advantage of using bacteria for research over an organism like Drosophila?
1. Bacteria are small and reproduce quickly
2. Bacteria can grow on artificial biochemically defined media
3. Bacteria have a simple structure and physiology
a) 1
b) 2
c) 3
d) 1 and 3
e) All of these
Answer: e
Section: 8.1 Viruses and Bacteria in Genetics
Difficulty: Easy

2) Which of the following statements is false with regards to bacteria as a model organism for genetic study?
a) Genetic variability is difficult to detect.
b) Bacteria are ideal for studying fundamental biological processes because they are simple in structure.
c) Bacteria can grow on artificial media that can be altered by the researcher.
d) Bacteria can reproduce more quickly than Drosophila
e) All of these are false
Answer: a
Section: 8.1 Viruses and Bacteria in Genetics
Difficulty: Easy

3) A virus that infects a bacterial cell is known as a:
a) Bacteriolysin
b) Bacteriophage
c) Bacteria virus
d) Baculovirus
e) None of these
Answer: b
Section: 8.2 The Genetics of Viruses 
Difficulty: Easy








4) Which of the following statements is true with regard to viruses?
1. Viruses can only reproduce by infecting living cells
2. Viruses can be considered both living and non-living depending on the state they are in
3. Viruses that infect bacterial cells are known as bacteriophages
a) 1
b) 2
c) 3
d) 1 and 2
e) All of these
Answer: e
Section: 8.2 The Genetics of Viruses 
Difficulty: Easy

5) Two of the most important bacteriophages that have played a role in the study of genetics are:
a) E. coli and T4
b) T4 and TMV
c) T4 and Lambda
d) Lambda and E. coli
e) Lambda and TMV
Answer: c
Section: 8.2 The Genetics of Viruses 
Difficulty: Easy

6) Which of the following is a true statement about the phage T4?
1. It is a temperate phage
2. It is a virulent phage
3. It can infect the bacterium E. coli
a) 1
b) 2
c) 3
d) 1 and 3
e) 2 and 3
Answer: e
Section: 8.2 The Genetics of Viruses 
Difficulty: Medium











7) Which of the following is a true statement about the phage Lambda?
1. It is a temperate phage
2. It is a virulent phage
3. It can infect the bacterium E. coli
a) 1
b) 2
c) 3
d) 1 and 3
e) 2 and 3
Answer: d
Section: 8.2 The Genetics of Viruses 
Difficulty: Medium

8) Temperate and virulent phages differ in that:
a) Virulent phages kill the host cell and temperate phages never kill the host cell
b) Virulent phages never kill the host cell and temperate phages always kill the host cell
c) Virulent phages kill the host cell and temperate phages can kill the host cell or live in a symbiotic state with the host cell
d) Temperate phages kill the host cell and virulent phages can kill the host cell or live in a symbiotic state with the host cell
e) All of these are true
Answer: c
Section: 8.2 The Genetics of Viruses 
Difficulty: Easy

9) The biological purpose of T4 lysozyme during phage propagation is to:
a) Open the phage head to release viral DNA into the host cell.
b) Disrupt the nuclear membrane of the host cell.
c) Lyse host bacteria to release newly formed phage.
d) Assemble the head and tail fibers of new phages.
e) Shut off transcription and translation of bacterial genes in the cell.
Answer: c
Section: 8.2 The Genetics of Viruses 
Difficulty: Easy

10) T4 contains a modified DNA base. Which base is modified and for what purpose?
a) Cytosine; to protect phage DNA from phage encoded DNAse
b) Thymidine; to protect phage DNA from phage encoded DNAse
c) Cytosine; to increase transcription from phage promoters
d) Thymidine; to increase transcription from phage promoters
e) Adenine; to help rupture the bacterial plasma membrane
Answer: a
Section: 8.2 The Genetics of Viruses 
Difficulty: Easy


11) The modified nitrogenous base found in the T4 phage DNA also contains an attached glucose derived residue that is used for what purpose?
a) To increase transcription from phage promoters
b) To protect phage from phage encoded nucleases
c) To protect phage from host encoded restriction enzymes.
d) To indicate a site for head-full packaging
e) All of the above
Answer: b
Section: 8.2 The Genetics of Viruses 
Difficulty: Easy

12) Which of the following is a true statement regarding the bacteriophage lambda?
1. It is smaller than T4
2. It can undergo a lytic or lysogenic life cycle
3. It is comprised of a double stranded linear piece of DNA encased in a protein coat
a) 1
b) 2
c) 3
d) 1 and 3
e) All of these
Answer: e
Section: 8.2 The Genetics of Viruses 
Difficulty: Medium

13) In a lysogenic pathway, the viral DNA is:
1. Inserted into the host chromosome
2. Replicated with the host chromosome
3. Integrated by site specific recombination
a) 1
b) 2
c) 3
d) 1 and 2
e) All of these
Answer: e
Section: 8.2 The Genetics of Viruses 
Difficulty: Medium

14) When bacteriophage lambda integrates into the bacterial chromosome, it does so at:
a) An att P site in the host chromosome.
b) An att B site in the phage chromosome.
c) An att B site in the host chromosome using a lambda-encoded integrase
d) An att B site in the host chromosome using a bacteria-encoded integrase.
e) An att B site in both the host and phage chromosomes
Answer: c
Section: 8.2 The Genetics of Viruses 
Difficulty: Medium
15) In its integrated state, the lambda chromosome is known as a:
a) Lyophilized phage
b) Prophage
c) Metaphage
d) Lytic phage
e) None of these
Answer: b
Section: 8.2 The Genetics of Viruses 
Difficulty: Easy

16) The lambda phage can cause lysis in a bacterium when:
1. The lamda DNA is spontaneously excised from the host chromosome
2. The lambda DNA is induced to excise from the host chromosome
3. The lambda DNA excises from the host chromosome and moves back into the phage
a) 1
b) 2
c) 3
d) 1 and 2
e) All of these
Answer: d
Section: 8.2 The Genetics of Viruses 
Difficulty: Medium

17) Which of the following is required for the lambda phage to cause lysis in a bacterial cell?
a) Precise excision of phage DNA from the host chromosome
b) Lambda integrase
c) Lambda excisase
d) All of these
e) None of these
Answer: d
Section: 8.2 The Genetics of Viruses 
Difficulty: Easy

18) Which of the following is required site-specific recombination between the circular lambda DNA and the circular E. coli chromosome?
a) Precise excision of phage DNA from the host chromosome
b) Lambda integrase
c) Lambda excisase
d) All of these
e) None of these
Answer: b
Section: 8.2 The Genetics of Viruses 
Difficulty: Easy



19) Gene transfer in bacteria is:
a) Unidirectional – from donor cells to recipient cells
b) Unidirectional – from recipient cells to donor cells
c) Bidirectional
d) Mutidirectional
e) None of these
Answer: a
Section: 8.3 The Genetics of Bacteria 
Difficulty: Easy

20) What would you expect to observe if three crossovers occur in a bacterial chromosome?
a) The segment will be unable to insert into the bacterial chromosome.
b) The fragment to be inserted will be degraded.
c) The fragment will insert, producing an unstable linear chromosome that will be degraded.
d) The fragment will insert and become integrated into the E. coli chromosome.
e) Both a and b.
Answer: c
Section: 8.3 The Genetics of Bacteria 
Difficulty: Medium

20) Wild type bacteria that can synthesize all necessary metabolites are known as:
a) Prototrophs
b) Auxotrophs
c) Phototrophs
d) Heterotrophs
e) Chemoheterotrophs
Answer: a
Section: 8.3 The Genetics of Bacteria 
Difficulty: Easy

22) Bacteria that cannot synthesize all the necessary amino acids are known as:
a) Prototrophs
b) Auxotrophs
c) Phototrophs
d) Heterotrophs
e) Chemotrophs
Answer: b
Section: 8.3 The Genetics of Bacteria 
Difficulty: Easy







23) Which of the following can be mutated in bacteria?
1.     Colony morphology
2.     Cell morphology
3.     Ability to use an energy source
a) 1
b) 2
c) 3
d) 1 and 2
e) All of these
Answer: e
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Easy

24) A mutant of E. coli is designated Strr and arg-. Which of the following best describes this genotype?
a) antibiotic resistant, prototrophic
b) antibiotic resistant, auxotrophic
c) antibiotic sensitive, prototrophic
d) antibiotic sensitive, auxotrophic
e) antibiotic resistant, carbon-source mutant
Answer: b
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Medium

25) Plasmids are:
1.     Autonomously replicating
2.     Circular
3.     Extrachromosomal DNA
a) 1
b) 2
c) 3
d) 1 and 3
e) All of these
Answer: e
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Easy

26) Which of the following is true regarding bacteria?
a) Bacteria reproduce by simple fission
b) Bacteria are monoploid and multinucleate
c) Bacteria do not undergo mitosis
d) Bacteria do not undergo meiosis
e) All of these are true
Answer: e
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Medium
27) With rare exceptions, after gene transfer occurs, the recipient cells become:
a) Full diploids
b) Partial diploids
c) Full haploids
d) Partial haploids
e) Triploids
Answer: b
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Easy

28) Recombination between bacteria occurs between:
a) The main chromosome of the donor and a fragment of the recipient.
b) The main chromosome of the recipient and a fragment of the donor.
c) The main chromosome of the donor and the main chromosome of the recipient.
d) The main chromosome of the recipient and the main chromosome of the donor.
e) None of the above
Answer: b
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Easy

29) Which process relies on phage as a vehicle of DNA transport?
a) Conjugation
b) Transformation
c) Transduction
d) Conjugation and Transformation
e) Transformation and Transduction
Answer: c
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Easy

30) Which process requires cell-to-cell contact for DNA transfer?
a) Conjugation
b) Transformation
c) Transduction
d) Conjugation and Transformation
e) Transformation and Transduction
Answer: a
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Easy

31) While conducting research you notice that when DNAse is added to the medium, genetic exchange no longer occurs in your bacteria.  What can you conclude about the method of genetic exchange that was occurring?
a) Transduction was taking place before the addition of DNAse
b) Transformation was taking place before the addition of DNAse
c) Conjugation was taking place before the addition of DNAse
d) Binary Fission was taking place before the addition of DNAse
e) There is not enough information provided to determine what method of genetic exchange was occurring prior to the addition of DNAse
Answer: b
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Medium

32) Cells that are capable of DNA uptake are known as:
a) Capable
b) Competent
c) Conjugative
d) Universal recipient
e) None of these
Answer: b
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Easy

33) During B. subtilis transformation, which of the following statements is incorrect?
a) Large, double-stranded DNA fragments are bound to the cell surface
b) Bound DNA is attached to specific receptor sites
c) DNA moves across the membrane in an energy independent manner
d) One strand of the double-stranded DNA is hydrolyzed during uptake by a bound DNAse
e) One strand of DNA is protected from degradation by a coating of single stranded binding proteins and the RecA protein
Answer: c
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Easy

34) A recombinant double helix that has one allele on one strand and the other  allele on the  second strand is known as a:
a) Heteroduplex
b) Homoduplex
c) Heterotriplex
d) Homotriplex
e) Diploid
Answer: a
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Easy

35) In F factor mating, which of the following statements is incorrect?
a) F+ act as donors.
b) Genes are carried on the F factor encoding for cell-cell contact and the formation of sex pili.
c) Recombination can occur between IS in the F factor and chromosome to generate F' cells.
d) F factor is regarded as an episome.
e) F factor is transferred as a single strand.
Answer: c
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Medium

36) Why is the F factor considered to be an episome?
1.     The F factor can exist in an autonomous or integrated state
2.     The F factor can not be fully transferred between bacteria
3.     The F factor does not exist in an autonomous state
a) 1
b) 2
c) 3
d) 1 and 2
e) 2 and 3
Answer: a
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Medium

37) A cell that carries an integrated F factor is best known as a/an:
a) Episome
b) Hfr cell
c) F' cell
d) F+ cell
e) None of the above
Answer: b
[bookmark: _GoBack]Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Easy

38) The ability of episomes to insert themselves into chromosomes depends on the
presence of short DNA sequences called 
a) RecA
b) attP
c) ComEA
d) insertion sequences (or IS elements)
e) OriC
Answer: d
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Easy



39) Hfr mapping
a) is carried out using interrupted mating experiments.
b) maps gene distance as a unit of base pairs rather than a crossover frequency.
c) Requires F+ to integrate into a multiple positions to map chromosomal genes.
d) Only maps genes that are more than 4 minutes apart.
e) None of the above
Answer: a
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Easy

40) Which form of replication mediates the transfer of chromosomes from Hfr cells to F- cells?
a) Rolling circle replication
b) Bidirectional replication
c) Semi-conservative replication
d) Conservative replication
e) Dispersive replication
Answer: a
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Easy

41) Which of the following statements is not correct about specialized transduction?
a) The phage chromosome carries only specific portions of the bacterial genome.
b) It requires a temperate phage for DNA transfer because it is capable of integrating into the host chromosome.
c) It requires precise excision of the integrated prophage to transfer chromosomal markers.
d) Its particles carry both bacterial and viral DNA in the same phage head.
e) All of these are correct
Answer: c
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Medium

42) A stable transductant is formed when
a) There is a double crossover between a specialized transducing phage and the bacterial chromosome, resulting in an exchange of the shared  bacterial marker.
b) A phage integrates into the chromosome.
c) A phage integrates into the chromosome and cannot excise due the lack of helper phage.
d) Improper excision removes genes involved with lytic growth.
e) None of these
Answer: a
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Medium

43) A Hfr strain is produced by:
a) The excision of a lambda phage
b) The integration of the F factor into a bacterial chromosome
c) The integration of lambda phage DNA into a bacterial chromosome
d) All of these
e) None of these
Answer: b
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Easy

44) Modified F factors that also carry extra bacterial genes are known as:
a) F +
b) Hfr
c) F-
d) F'
e) None of the above
Answer: d
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Easy

45) Transfer of F' factors into recipient cells is a process known as:
a) Conjugation
b) Sexjugation
c) Transduction
d) Sexduction
e) Transformation
Answer: d
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Easy

Question Type: Essay

46) Compare the procedure for mapping bacteriophage genes to mapping the genes in an organism such as Drosophila.
Answer: Because viruses have a single chromosome that does not go through meiosis, the mapping procedure is somewhat different from that used for an organism like Drosophila. Crosses are performed by simultaneously infecting host bacteria with two different types of phage and then screening the progeny phage for recombinant genotypes. Map distances, in centiMorgans, are then calculated as the average number of crossovers that have occurred between genetic markers. For short distances, map distances are approximately equal to the percentage of recombinant chromosomes among the progeny.
Section: 8.2 The Genetics of Viruses 
Difficulty: Medium



47) Briefly compare the three parasexual processes of genetic exchange that occurs in bacteria.
Answer: Transformation involves the uptake of free DNA molecules released from one bacterium (the donor cell) by another bacterium (the recipient cell). It does not require cell to cell contact and is sensitive to the addition of DNAse.  Conjugation involves the direct transfer of DNA from a donor cell to a recipient cell, via a plasmid. It does require cell to cell contact and is not sensitive to the addition of DNAse.  Transduction occurs when bacterial genes are carried from a donor cell to a recipient cell by a bacteriophage.  It does not require cell to cell contact and is not sensitive to the addition of DNAse.
Section: 8.3 The Genetics of Bacteria 
Difficulty: Medium

48) Explain how transformation takes place in a bacterium such as B. subtilis.
Answer: ComEA and ComG proteins bind double-stranded DNA to the surfaces of competent cells. As the bound DNA is pulled into the cell by the ComFA DNA translocase (an enzyme that moves or "translocates" DNA), one strand of DNA is degraded by a deoxyribonuclease (an enzyme that degrades DNA), and the other strand is protected from degradation by a coating of single-stranded DNA-binding protein and RecA protein (a protein required for recombination). With the aid of RecA and other proteins that mediate recombination, the single strand of transforming DNA invades the chromosome of the recipient cell, pairing with the complementary strand of DNA and replacing the equivalent strand. The replaced recipient strand is then degraded. If the donor and recipient cells carry different alleles of a gene, the resulting recombinant double helix will have one allele in one strand and the other allele in the second strand.
Section: 8.3 The Genetics of Bacteria 
Difficulty: Medium

49) Four Hfr strains of E. coli transferred a series of genes in the order of left to right as follows
Hfr1: BAKJI
Hfr3: ABC
Hfr2: EFGHI
Hfr4: FEDCB
Construct a single genetic map, indicating the relative site of the F factor insertion, and the direction of transfer.
Answer: >     <             >  < 
|A-B-|-C-D-E-|-F-|-G-H-I-J-K
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Medium

50) Using two strains of T4, with genotypes xyz and x+y+z+, the results of recombination are shown below. Are x, y, and z linked and what is the order of the genes?
Class           Frequency
x y z                0.30
x+y+z+          0.31
x y+z+            0.05
x+y z              0.05
x y z+             0.12
x+y+z             0.14
x y+z              0.02
Answer: They are linked and the order places y in the middle (xyz  or zyx)
Section: 8.4 Mechanism of Genetic Exchange in Bacteria 
Difficulty: Medium


