MICROBIOLOGY EXAM 1 2006
1. Floroquinolones bind

A. DNA gyrase

B. RNA polymerase

C. The 50S ribosomal unit

D. The 30 S ribosomal unit

E. LPS (lipopolysaccharide) 

2. Transglycosylation and transpeptidation activities of penicillin binding proteins are inhibited by

A. Macrolides

B. Cycloserine

C. Bacitracin

D. Fosfomycin

E. Beta-lactams

3. Recycling of the undecaprenyl-P-P carrier is prevented by

A. Vancomycin

B. Cycloserine

C. Bacitracin

D. Fosfomycin

E. Beta-lactams

4. Methylation of the 23S rRNA prevents interaction of which of the following antibiotics with its target?

A. Streptogramin

B. Penicillin

C. Fosfomycin

D. Aminoglycosides

E. Cycloserine

5. Antibiotics that are inactivated by O-adenylation directly inhibit which cellular process?

A. Replication 

B. Protein synthesis

C. Transcription

D. Cell wall synthesis

E. Lipid synthesis

6. Which of the following antibiotics would directly block the incorporation of radio-labeled dUTP?

A. Rifampicin

B. Tetracycline

C. Vancomycin

D. Bacitracin

E. Chloramphenicol

7. The substitution of D-alanine (D-Ala) with D-lactate (D-Lac) prevents the activity of which class of antibiotics?

A. Trimethoprim

B. Macrolides

C. Quinolones

D. Vancomycin

E. Bacitracin

8. Gram-negative bacteria can caused endotoxic shock because they

A. Contain high amounts of LTA (lipoteichoic acid) in their outer membranes

B. Have Type III secretion systems

C. Have Type IV secretion systems

D. Contain LPS (lipopolysaccharide) in their outer membrane

E. Contain porins in their outer membrane

9. Which of the following provides intrinsic resistance to antibiotics?
A. Plasma membrane

B. Some Type I secretion systems

C. Some Type III secretion systems

D. Beta-lactamase production

E. Ribosomal mutations

10. All of the following antibiotics can be inactivated or destroyed by bacteria EXCEPT

A. Penicillin

B. Fosfomycin

C. Aminoglycosides

D. Vancomycin

E. Chloramphenicol
11. Sulfonamides directly inhibit the production of all of the following cellular components EXCEPT

A. RNA 

B. Fatty acids

C. Proteins

D. tRNA

E. DNA

12. Which of the following statements regarding antibiotic sensitivity is true?

A. The size of resistant and sensitive zones of clearing are the same for all antibiotics

B. Bacteria treated with a bacteriostatic antibiotic will not regrow when the antibiotic is removed

C. Knowing the achievable clinical dose is important in determining if a bacterial isolate is sensitive or resistant to an antibiotic 

D. The immune status of the patient is important when treating with a bactericidal antibiotic 

E. Resistant bacteria will grow only after the antibiotic has been removed

13. A bacterium that is sensitive to aminoglycosides generates ATP through

A. Mixed acid fermentation

B. Homolactic fermentation

C. Anaerobic respiration

D. Aerobic respiration

E. Heterolactic fermentation

14. A gram-positive bacterium, if viewed by microscopy after the alcohol wash step of the Gram’s stain will appear

A. Purple

B. Red

C. Colorless

D. Green

E. Brown

15. All of the following are true of normal flora except

A. Normal flora are composed only of non-pathogenic bacteria

B. Normal flora are present on the skin

C. Normal flora are present in the colon

D. Normal flora are present in the vagina

E. Normal flora are present in the respiratory tract

16. All of the following are true of biofilms EXCEPT

A. Biofilms can form on abiotic (artificial, implant) surface
B. Biofilms can form on natural body surfaces (e.g., tooth surface)

C. In the biofilm the bacteria are embedded in a polysaccharide or polypeptide matrix

D. Normal flora can form biofilms

E. Bacteria in biofilms are as susceptible to antibiotics as their free-living (planktonic) forms

17. When glucose is transported into the cell by the PTS (phosphotransferase system) it is converted to glucose-6-phosphate. This is an example of

A. Oxidative phosphorylation

B. Group translocation

C. Type III transport

D. Type I transport

E. Facilitated diffusion

18. The production of acid during growth of bacteria in a medium containing only lactose as a carbon/energy source indicates the bacteria

A. Use respiration to produce energy from lactose

B. Use fermentation to produce energy from lactose

C. Produce carbon dioxide as an end product of lactose fermentation

D. Produce 2,3-butandiol as an end product of lactose fermentation

E. Use urease to obtain ammonia from lactose

19. Treatment of a cell with penicillin will directly result in:
A. Inhibition of sugar transport by the bacteria.
B. Inhibition of iron scavenging.
C. Lysis of the bacteria.
D. inhibition of genetic exchange
E. inhibition of active transport
20. Why is clavulanic acid mixed with penicillin?
A. One is active against gram-positives, while the other is active against gram negatives.

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
21. 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 
22. Fastidious bacteria
A. Grow very fast. 
B. Do not cause disease. 
C. Are not culturable.
D. Require special media components. 
E. Are obligate intracellular pathogens.

23. 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. General Secretory Pathway
C. Type II Secretion

D. Type III Secretion

E. Type IV Secretion

24. All of the following regarding biofilms are true EXCEPT: 
A. Biofilms form on tooth enamel.
B. Biofilms form on implanted surfaces.
C. Biofilms can be composed of only one species of bacteria.

D. Biofilms can be composed of multiple species of bacteria.

E. Biofilms require the bacteria to form a capsule. 
25. Quorum sensing is the sensing of
A. Iron
B. Salt
C. Sugar
D. Other bacteria
E. Oxygen
26. 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 LPS (lipopolysaccharide) 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

27. All of the following are true of dental biofilms (plaque) EXCEPT: 
A. Streptococci bind to the acquired pellicle

B. Numerous other genera adhere to the streptococci, composing the early colonizers.

C. Fusobacteirum nucleatum forms a bridge between early and late colonizers

D. The mature biofilm is highly diverse and many species in the plaque have not been identified.

E. The species that compose the biofilm differ from individual to individual, but the biofilm composition is the same on all teeth in a single individual.

28. Inhibition of the release of the growing peptide chain during translation is inhibited by 
A. Chloramphenicol
B. Macrolides

C. Fosfomycin

D. Trimethoprim

E. Tetracycline
29. Bacterial membrane 
A. Contain sterols

B. Have porins the inner (cytoplasmic) membrane

C. Have teichoic acids associated with them

D. Contain phosphotidylethanolamine and phosphotidylglycerol

30. Bacterial growth

A. Occurs by budding.

B. can be measured by increases in optical density of a liquid culture
C. ceases upon entrance into stationary phase where the bacteria immediately die

D. Results in linear increases in bacterial numbers. 
E. is rapid in stationary phase
31. Which of the following is important for bacterial growth?
A. temperature

B. pH 

C. salt concentration

D.  iron(Fe)

E. All of the above
32. Resistance to antibiotics, can occur by

A. N- acetylation of beta-lactam antibiotics. 
B. Beta-lactamase cleavage of penicillin.

C. changes in the cell wall structure resulting in D-Ala D-Ala residues on the peptide chain of peptidoglycan subunits
D. gyrase mutations that inhibit polymyxins binding

E. Amino acid changes in RNA polymerase that inhibits Trimethoprim binding.

33. Proflavine__________________

34. Ultraviolet Light ______________

35. 5-bromouracil
________________

A. Base substitution

B. Pyrimidine dimer

C. Frame shift

D. Suppressor mutation

E. Insertion mutation

36. In conjugation between F+ and F- Escherichia coli, which one of the following is true
A. The donor cell is F-

B. The process is sensitive to DNAse

C. The F Factor is lost from the donor cell

D. Transfer of the F factor is infectious and all F-bacteria in the population usually becomes F+

E. The F+ and F- strains fuse to form a diploid strain

37. Initiation of transcription by bacterial RNA polymerase is associated with which of the following factors, one best answer:

A. Alpha

B. Beta

C. Rho

D. Sigma

E. Omega

38. Combined antibiotic therapy (e.g. rifampicin plus isoniazid) is used to treat tuberculosis (TB) because
A. Mycobacterium tuberculosis grows slowly
B. Mycobacterium tuberculosis contains plasmids encoding resistance to several antibiotics
C. Resistance occurs by chromosomal mutation in Mycobacterium tuberculosis and the frequency of obtaining two mutations to resistance is very low
D. Mycobacterium tuberculosis is an intracellular pathogen
E. Mycobacterium tuberculosis is an extracellular pathogen
39. The genetic events leading to the integration of the genome of bacteriophage λ into the chromosome of Escherichia coli are an example of (one best answer):
A. Transposon insertion
B. Restriction and modification 
C. Site-specific RecA independent recombination
D. Generalized transduction 
E. Conjugation
40. None of the following are associated with lysogenic conversion, EXCEPT
A. Edema factor and lethal factor of Bacillus anthracis

B. Rifampicin resistance of Mycobacterium tuberculosis

C. Exotoxin production by Corynebacterium diptheriae
D. DNA polymerase III
E. Capsule formation by Streptococcus pneumoniae

41. 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

42. 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

43. 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

44. With respect to encapsulated strains of Streptococcus pneumoniae, which give smooth colonies, all of the following are true EXCEPT:

A. They are virulent and can cause pneumonia in the elderly

B. Subculturing can give rise to non-virulent, non-encapsulated strains which form rough colonies

C. There are different carbohydrate capsule types

D. Heat-killed smooth strains are not virulent

E. Mixing a live rough strain with a heat-killed smooth strain can give rise to a live, virulent strain as a result of transduction

45. With respect to methicillin-resistant Staphylococcus aureus (MRSA) all of the following are true EXCEPT:

A. Are common nosocomial (hospital acquired) isolates
B. Generally have acquired a point mutation that results in resistance

C. Appeared within a few years of the introduction of methicillin as an anti-bacterial agent

D. Encode a penicillin binding protein that is resistant of methicillin

E. Are typically resistant to several antibiotics

46. As a preliminary to bacterial transcription, RNA polymerase binds to:

A. The promoter

B. The ribosome binding site

C. The operator

D. The operon

E. The terminator

47. In genetic crosses between strains of bacteria, most chromosomal DNA is transferred by which of the following processes?

A. Conjugation with an Hfr donor

B. Transformation

C. Generalized transduction

D. Specialized transduction

E. Conjugation with an F+ donor
48. A strain of Escherichia coli is isolated with the following properties: It is lac+ (i.e., can grow on lactose as sole carbon source) and can transfer the ability to use lactose to strains that had not been able to use lactose. The strain thus formed also acquires the ability to transfer the lac+ genes to another recipient strains. The transfer process requires cell-to-cell contact between donor and recipient. The strain in question probably:

A. Is an Hfr strain

B. Contains a specialized transducing phage

C. Contains a generalized traducing phage

D. Contains an F factor

E. Contains an F’ (prime) factor

49. All of the following cells are part of the innate immune system EXCEPT:

A. Monocyte
B. Polymorphonuclear leukocyte (PMN) or neutrophil

C. T-helper 1 cell (Th1)

D. Natural Killer (NK) cell

E. Kupffer cells in the liver

50. In regard to monocytes as compared to PMNs:

A. Monocytes have an abundance of preformed lysosomes

B. PMNs are the hallmark of chronic inflammation

C. Both PMNs and monocytes secrete opsonins, which are antibacterial enzymes into saliva

D. PMNs and monocytes ingest bacteria and fungi by encasing them in an invaginated vesicle called a “phagosome”

E. None of the above

51. In regard to killing of microbes by professional phagocytes all of the following are true EXCEPT:

A. Chronic Granulomatous Disease is due to a defect in the NADPH oxidase of the PMN that results in failure to generate peroxidase

B. Cannot take place in the absence of oxygen

C. Takes place in phagolysosomes

D. Can be mediated by nitric oxide

E. Can involve the antibacterial action of small and large molecular weight proteins called defensins and cationic proteins, respectively

52. All of the following are involved in the processes by which PMNs leave the circulation in response to microbial invasion EXCEPT:

A. Engagement of Toll-Like Receptors (TLRs)

B. Up regulation of selectins on endothelial cells

C. Tighter adhesion to epithelial cells mediated by cellular adhesion molecules (CAMs) on endothelial cells

D. Activation of PMNs by chemokines

E. Up regulation of LFA-1 on the PMNs

53. In regard to Toll-Like Receptors (TLRs) in the immune system:

A. They are on T cells

B. They have high specificity for certain microbial antigens on selected organisms

C. They are on NK cells

D. They bind chemokines

E. They bind microbial products such as lipopolysaccharides (LPS) and lipoteichoic acid
54. In regard to proinflammatory cytokines

A. IL-12 cause fever

B. IL-1 activates NK cells

C. IFN-gamma made by NK cells is a chemokine

D. Many of them are released when LPS binds to TLR4 (Toll-Like Receptor 4)

55. PMNs are the main source for their production

56. In regard to host-pathogen interactions

A. The LD50 is an accepted way to measure microbial virulence

B. Attenuated organisms cannot kill a host

C. Genetic factors in the host play no role in determining susceptibility to microbial infection

D. Polio virus would have a lower LD50 in a host that had received polio vaccine than in a nonvaccinated host

E. Opportunistic pathogens frequently infect people within normal immune function
