MICROBIOLOGY EXAM 1 2002
Match the word or phrase associated with mutation and mutagenesis that best fits the numbered word or phrase. Letters may be used once, more than once or not at all.

1. 5-bromouracil
__________________

2. Transposon
__________________

3. Mutant RNA
__________________

4. Ultraviolet Light _________________

A. Frame shift

B. Pyrimidine dimer
C. Base substitution
D. Insertion mutation

E. Suppressor mutation

5. In conjugation between F+ and F- Escherichia coli, which one of the following is true?

A. The donor cell is F-
B. Chromosome transfer occurs at high frequency.

C. Exconjugants (the products of the conjugation) are usually F+
D. The entire donor chromosome is usually transferred to the recipient. 
E. The donor usually dies.
6. cap is the structural gene for the CAP protein (also called CRP) that is associated with catabolite repression in Escherichia coli. All of the following statements are true EXCEPT:
A. Deletion of cap causes constitutive expression of the lactose operon.
B. The CAP protein binds to cAMP.

C. CAP modulates the response to glucose.

D. Activated CAP recognizes and binds to a particular DNA sequence, which is found near the promoter of the lactose operon.
E. CAP is an example of a global regulator of transcription.

7. Termination of transcription by bacterial RNA polymerase is associated with which of the following factors?
A. Alpha

B. Beta

C. Rho

D. Sigma

E. Omega

8. All of the following are true about the polymerase chain reaction (PCR) EXCEPT:

A. requires two oligonucleotide primers homologous to opposite strands of the target DNA
B. utilizes a thermo-stable polymerase such as the Taq polymerase from Thermus aquaticus
C. utilizes successive cycles of a series of reactions at three different temperatures: template melting, primer annealing and polymerization

D. results in two-fold increase in mRNA at each cycle

9. The lac operon of Escherichia coIi is associated with utilization of lactose as carbon source. Which of the following does not affect the ability of E. coli to utilize lactose as carbon source?

A. a deletion of the gene for the repressor of the lac operon
B. a deletion of the lac operon

C. a deletion of lacZ the structural gene for β-galactosidase

D. a deletion of lacY, the structural gene for β-galactosidase permease
E. a nonsense mutation in lacZ the structural gene for β-galactosidase

10. The genetic events leading to the integration of the genome of bacteriophage into the chromosome of Escherichia coli are an example of:

A. generalized transduction

B. transfection
C. restriction and modification
D. conjugation
E. site-specific RecA independent recombination
11. The following property is associated with restriction endonucleases:
A. modifies DNA

B. cuts RNA as well as DNA 

C. cuts "headfuls" of DNA

D. cuts DNA at a defined sequence recognized by the enzyme
12. Which of the following is associated with genes on plasmids?
A. Edema factor and lethal toxin of Bacillus anthracis

B. Rifampicin resistance of Mycobacterium tuberculosis
C. Endotoxin production by Corynebacterium diptheriae

D. DNA polymerase III
13. Safranin is used in the Gram stain:

A. to stain Gram-positive and Gram-negative cells purple

B. after the ethanol step to stain colorless Gram negative cells red

C. after the iodine step to stain colorless Gram-positive cells red
D. after the iodine step to stain colorless Gram-negative cells red

E. none of the above
14. Gram positive cells:

A. have a single cytoplasmic membrane
B. have an amino side chain attached to the N-acetylglucosamine (NAG)

C. have a thick layer of peptidoglycan between two membranes
D. have positively charged teichoic acid associated with the cell wall
E. can have a crosslink from the 1st amino acid in one subunit to the 2nd amino acid of a second subunit

15. All of the following are true of Vancomycin EXCEPT:

A. It contains a β-lactam group
B. It blocks transglycosylation reaction 

C. It is a glycopeptides antibiotic
D. It acts on Gram-positive cells

E. It blocks the transpeptidation reaction

16. Sulfur-containing penicillin:
A. are one of four classes of β-lactam antibiotics
B. act on non-growing cells
C. inhibit a cytoplasmic step of cell wall synthesis. 
D. are a PEP (phosphoenolpyrurate) analog
E. inhibit undecaprenyl-P-P recycling
17. Bacterial membranes:
A. contain sterols
B. have porins in the inner (cytoplasmic) membrane
C. can have one leaflet made up of phosphatidyl-ethanolamine and one leaflet made up of phosphatidyl-glycerol
D. cannot block antibiotics
18. All of the following are true of glycocalyx layers EXCEPT:
A. Capsules can be made up of polysaccharides or polypeptides.
B. Capsules are discrete layers associated with a bacteria cell.
C. Capsules protect cells from phagocytosis.

D. Slime layers have individual cells embedded in them.

E. Capsules form a matrix for biofilms.

19. Bacterial motility: 
A. is mediated by pili
B. only occurs if bacteria have flagella

C. can be controlled by chemotaxis 
D. cannot be detected by any microscopic assays
E. All of the above are true.

20. DNA gyrase:
A. is inhibited by floroquinolone
B. relaxes DNA so that replication complexes can move through the DNA
C. requires ATP to cleave the DNA and switch the strands

D. is necessary because DNA needs to be compacted to fit in the bacterial cell

E. All of the above are true.

21. A bacterium isolated from an infection is tested in the lab. Which of the laboratory results is correctly interpreted?
A. A positive oxidase test indicates the presence of cytochromes that are important for fermentation.

B. The ability of bacteria to grow in a sugar means that the organism ferments that sugar with gas production.
C. The change of a pH indicator indicates pyruvate is reduced to an acid during NADH recycling.
D. Oxidation is pyruvate reduction that occurs in the absence of oxygen.
E. A positive β-galactosidase test indicates an organism uses mannitol as an energy source
22. Byproducts of fermentation can be:
A. alcohols

B. acids
C. gas

D. neutral products
E. all of the above
23. Which of the following statements is true regarding the meaning of metabolic laboratory tests?
A. A positive indole test indicates bacteria can arginine as an ammonia (NH3) source
B. An increase in bacterial growth in the presence of Tween 10 indicates the bacteria can use proteins as an additional source of pyruvate.
C. The lysine decarboxylase test means ornithine can be converted to the amino acid intermediate putrescine.
D. The hydrogen sulfide production test means either the bacteria use thiosulfate as a final electron acceptor or they can break down sulfur amino acids
E. A positive urease test indicates that bacteria can assimilate nitrogen by nitrogen fixation. 
24. Tetrahydrofolic acid (TFA) formation:

A. is essential for the synthesis of DNA and RNA but NOT of proteins

B. can be inhibited by analogs of PABA

C. is inhibited by β-lactam antibiotics 
D. is inhibited by only a single antibiotic, Trimethoprim
E. is not important for bacteria since they can transport folate
25. Bacteria that lyse red blood cells (RBCs): 
A. are β-hemolytic if they produce a green zone around a colony
B. are α-hemolytic if they produce a clear zone around a colony
C. obtain iron (Fe) from the lysed cells

D. have all of the above properties

26. Aminoglycosides

A. Are highly active against fermentative bacteria

B. Bind the 50S subunit of the ribosome

C. Inhibit protein elongation

D. Cause the growing peptide chain to be released

E. Inhibit the formation of the initiation complex

27. Rifampicin:
A. inhibits translation by binding the ribosomal 30S subunit

B. inhibits translation by binding h e ribosomal 50S subunit

C. inhibits transcription by interacting with RNA polymerase
D. inhibits the transfer of a charged amino acid into the acceptor site

E. inhibits the formation of the peptide bond
28. All of the following statements about protein secretion are true EXCEPT:
A. Type I secretion systems can pump antibiotics out of the bacterial cell
B. Type III secretion systems immediately secrete proteins. 
C. Type IV secretion systems allow for the secretion of toxins and DNA.
D. Signal sequences can determine if a protein is secreted.

E. Misfolded proteins are degraded rather than secreted. 

29. Bacterial growth:
A.  occurs by budding
B. is rapid in stationary phase

C. ceases upon entrance into stationary phase where the bacteria immediately die
D. cannot be quantified

E. can be measured by increases in optical density of a liquid culture

30. MacConkey's agar is:
A. differential because it contains bile salts that inhibit many bacteria

B. differential because it can detect acid production from glucose fermentation

C. differential because it can detect acid production from lactose fermentation

D. selective because it can detect acid production from lactose fermentation

31. Which of the following is (are) important for bacterial growth?

A. temperature

B. pH

C. salt concentration
D. iron (Fe) 
E. all of the above

32. Following growth at the original site of infection bacteria can: 
A. remain localized and produce toxins
B. form a biofilm
C. invade eukaryotic cells 
D. spread by production of tissue-destroying toxins

E. all of the above
33. Bacteriostatic antibiotics: 

A. require the immune response to completely clear a bacterial infection
B. kill the bacteria such that they will not grow if transferred to fresh medium that does not contain any antibiotics
C. can be assayed for activity by a disc diffusion assay where a zone of any size indicates sensitivity to the antibiotic

D.  include Polymyxins, Bacitracin, and Vancomycin
E. are only active against protein synthesis
34. Resistance to antibiotics can occur by:
A. N-acetylation of β-lactam antibiotics
B. β-lactamase cleavage of penicillin

C. changes in the cell wall structure resulting in D-Ala D-Ala residues on the peptide chain
D. gyrase mutations, that inhibit polymyxins
E.  amino acid changes in RNA polymerase that inhibit Trimethoprim
35. Which of the statements concerning antibiotic activity is correct?
A. Bacitracin inhibits the production of NAM
B. Chloramphenicol inhibits transcription 
C. Cycloserine inhibits TFA (tetrahydrofolate) synthesis
D. Lincosamides inhibit peptide bond formation
36. To prevent Spread of antibiotic resistance:

A. Patients with viral infections should be prescribed antibiotics.

B. Patients should stop taking antibiotics as soon as they start to feel better. 
C. The same antibiotic should be prescribed for all infections.

D. Health care providers should wash their hands thoroughly between patients.

E. All of the above should be done.
