MICROBIOLOGY EXAM 1 2003
1. Transposases mediate:

A. conjugation of plasmids

B. movement of insertion sequences

C. specialized transduction

D. crosslinking of peptidoglycan

E. transformation

2. The fact that only certain strains of Corynebacterium diptheriae produce diphtheria toxin is a result of:

A. Transformation

B. Phase variation

C. Lysogenic conversion

D. Specialized transduction

E. Conjugation

3. Which of the following would most likely result in the acquisition of antibiotic resistance by a bacterium?
A. lysogeny with a temperate phage
B. excision of an F factor from an Hfr strain

C. receiving a transposon on a plasmid

D. insertion of an insertion sequence into a chromosomal gene

E. acquisition of a suppressor mutation

4. All of the following are true of bacteriophage EXCEPT
A. They replicate by binary fission.
B. They can be lytic or lysogenic.

C. They attach to specific receptors on the bacterial surface.

D. They are assayed by their ability to form plaques.
E. Infection by bacteriophage is resistant to DNAse.

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. The CAP protein binds to cAMP

B. Deletion of cap causes constitutive expression of the lactose operon

C. CAP modulates the response to glucose.
D. 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. Which of the following kinds of DNA change is caused by Proflavine dyes such as acridine orange?

A. transversions

B. transitions

C. frameshifts

D. inversions

E. Pyrimidine dimer formation

8. The lac operon of Escherichia coli is associated with utilization of lactose as carbon source. Loss of the ability to utilize lactose as carbon source could be caused by all of the following EXCEPT:
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-galactoside permease 

E. a nonsense mutation in lacZ, the structural gene for β-galactosidase

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

B. Sigma

C. Rho

D. Beta

E. Alpha

10. Because peptidoglycan is the major element of the cell wall, inhibition of cross-linking by beta-lactam antibiotics will result directly in:

A. Inhibition of sugar transport by the bacteria

B. Inhibition of segregation of the chromosome copies at cell division

C. Lysis of bacteria

D. Inhibition of genetic exchange

E. Inhibition of active transport
11. What role do biofilms have in medicine?

A. They can contaminate implanted medical devices and are difficult to clear antibiotics

B. They have reduced the use of standard X-rays because they are more sensitive to irradiation 

C. They prevent graft-versus host disease

D. They are useful in culturing viruses

E. None of the above

12. Why is clavulanic acid mixed with penicillin?

A. One is active against gram-positive bacteria, while the other is active against Gram-negative bacteria

B. One is bacteriostatic, while the other is bactericidal

C. They both are active against the same molecular target, hence are synergistic

D. Clavulanic acid inhibits the resistance mechanism to penicillin

E. One inhibits cell wall synthesis, while the other inhibits protein synthesis

13. In general, differential media

A. Allow most organisms to grow, but make them look dissimilar 

B. Allow different bacteria to grow, depending if they are resistant to antibiotics or bile salts

C. Are only useful for Gram positive bacteria

D. Are only useful for differentiating facultative anaerobes from strict anaerobes

E. Enable the differentiation of Gram positive versus Gram negative bacteria

14. Medically relevant fastidious bacteria generally

A. Grow very fast

B. Do not cause disease

C. Require special media components

D. Are obligate intracellular pathogens

15. PTS (phosphoenolpyrurate transfer system) that transports sugars into bacteria is an example of:

A. Symport mediated diffusion

B. Facilitated diffusion

C. Active diffusion

D. Group translocation

E. Antiport mediated diffusion

16. To which aspect of bacterial metabolism/biosynthesis have we NOT produced a clinically useful antibiotic?

A. Folic acid biosynthesis

B. Protein synthesis

C. Acquisition of iron

D. RNA synthesis

E. DNA synthesis

17. Gram positive bacteria will appear purple after which of the following steps in the Gram stain?

A. Addition of crystal violet

B. Addition of iodine

C. Washing of cells with ethanol

D. Counterstaining with safranin
E. All of the above

18. Trimethoprim has an unusual target in bacteria, compared with other antibiotics in that the target is:

A. Only found in wall-less bacteria

B. Located on the surface of the bacterial cell

C. Identical to that of humans

D. A metabolic pathway

E. A carrier molecule

19. In fermentation, which molecule is used to recycle NADH+H+?

A. Pyruvate

B. Nitrate

C. Thiosulfate

D. Oxygen

E. Sulfate

20. A mutation that gives bacteria resistance to Rifampicin could also directly affect the synthesis of:

A. mRNA

B. Proteins

C. Peptidoglycan

D. Porins

E. DNA

21. Mutations that give the bacteria resistance to Tetracyclines are likely to arise in the:

A. 30S ribosomal unit

B. 50S ribosomal unit

C. DNA gyrase

D. RNA polymerase

E. PBPs (penicillin binding proteins)

22. Vancomycin:

A. Is a D-Ala – D-Ala analog

B. Is a PEP analog

C. Binds to penicillin binding proteins

D. Prevents the formation of NAM 

E. Is an example of a cephalosporin

23. All of the following are true of the Gram negative outer membrane EXCEPT:

A. Contains LPS

B. Contains porins

C. Can act as a barrier to some antibiotics

D. Is the primary target of polymyxins

E. Contains group translocation machinery

24. Capsules

A. Are matrix layers with cells embedded in them

B. Can be made up of polysaccharides or polypeptides

C. Are used in signal transduction

D. Are formed on prosthetic devices

E. Can be used as a carbohydrate reserve

25. A bacterial isolate has a positive motility test. Which of the following conclusions can be drawn:

A. The bacteria have flagella

B. The bacteria use gliding motility

C. The bacteria use twitching motility

D. The bacteria are chemotactic

E. None of the above

26. A positive indole test indicates:

A. Tryptophan can be used as an NH3 (ammonia source

B. Tryptophan can be used as a S (sulfur) source

C. Urea can be used as an NH3 (ammonia) source

D. Urea can be used as a S (sulfur) source

E. Arginine can be used an NH3 (ammonia) source

27. Aminoglycosides only affect:

A. Gastrointestinal tract normal flora

B. Fermenting bacteria

C. Respiring bacteria

D. Gram-positive bacteria

E. Gram negative bacteria

28. A bacterial pathogen secretes a toxin directly into human epithelial cells and not into the environment around the bacteria. This is an example of:

A. Type I secretion

B. Type II secretion

C. Type III secretion

D. Type IV secretion

E. Sortase-dependent secretion

29. In Gram negative bacteria, electron transport occur in:

A. The outer membrane

B. The mitochondria

C. The inner membrane

D. The cytoplasm

E. Gram negative bacteria do not undergo electron transport

30. Which of the following antibiotics is susceptible to O-adenylation
A. Aminoglycosides

B. Penicillins

C. Bacitracins

D. Macrolides

E. Rifampicins

31. Byproducts of fermentation can be 

A. Alcohols

B. Acids

C. Gas

D. Neutral products

E. All of the above
32. 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 antibiotic

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
33. To help prevent the 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. Any new antibiotic should immediately be used to treat all infections.
34. In regard to host-pathogen interactions, all of the following are correct EXCEPT:
A. A good measure of the virulence of an organism is its LD50 in an animal model.
B. Attenuated organisms have lower LD50 doses than the parental wild-type strain.

C. Host genetic factors can play a role in the virulence of an organism.
D. The LD50 of an opportunistic pathogen will be lower in an immunosuppressed host than in a normal host.
E. Dose response survival curves used to determine an LD50 are frequently sigmoidal.
35. In chronic granulomatous disease of childhood, all of the following are correct EXCEPT:
A. The pathway that generates peroxide and other reactive oxygen intermediates is defective.
B. Patients get infections with organisms that make peroxide and catalase. 
C. There is a genetic defect in the enzyme that makes nitric oxide.

D. Patients with this disease have recurrent infections.
E. The major cell affected by the dysfunction is the PMN.
36. All of the following molecules have chemotactic activity EXCEPT:
A. f-met-leu-phe
B. C5a
C. Leukotriene B4 (LTB4)

D. Interleukin 12 (IL-12)
E. Interleukin-8 (IL-8)

37. Phagocytosis by PMNs:
A. results in uptake of a bacterium by invagination of the cell surface membranes and formation of a lysosome.
B. reduces uptake of molecular oxygen
C. releases histamine from the PMN

D. is mediated by selectins

E. is increased by opsonins such as complement components

38. For PMNs to extravasate (move from blood into the tissue spaces), all of the following are correct EXCEPT: 
A. Endothelial cells need to be activated by cytokines to express selectins
B. They need to first phagocytize a foreign particle.
C. Leukocytes need to be activated so LFA-I will bind to ICAM-1.

D. Chemotactic factors need to be produced to direct PMN movement
E. Tethering via selectins is needed to produce PMN rolling and weak adhesion to epithelial cells.

39. In regard to monocyte/macrophages, all of the following are correct EXCEPT:
A. They can release a cascade of proinflammatory cytokines such as TNF-alpha, IL-1, and IL-6.

B. They release IL-8, which is a direct cause of fever.
C. They can be activated by IFN-gamma from NK cells to be more microbicidal 
D. They can produce chemokines
E. They are part of the MPS system, which includes Kupffer cells in the liver and alveolar macrophages.
