MICROBIOLOGY EXAM 1 2005
1. Enzymatic degradation of a protein is required:

A. before it can be presented to a B-lymphocyte by an antigen presenting cell (APC)

B. before it can be presented to a T-lymphocyte bv an antigen presenting cell (APC)

C. before it can be recognized directly by a B-lymphocyte

D. before it can be recognized directly by a T-lymphocyte

2. T-independent antigens:

A. are usually proteins

B. induce high levels of IgG production
C. induce the generation of large numbers of memory cells
D. crosslink antibody molecules on the surface of B-lymphocytes

E. crosslink receptors on the surface of T-lymphocytes

3. B-lymphocyte epitopes:

A. can be linear or conformational.

B. are always linear.

C. are always conformatjonal.

D. are usually hydrophobic.

E. are usually the same  epitopes recognized by T-lymphocytes

4. T-lymphocyte epitopes:
A. can be linear or conformational.

B. are always linear.

C. are always conformatjonal.

D. are usually hydrophilic.

E. are usually the same  epitopes recognized by B-lymphocytes

5. Which of the following relationships is correct?

A. Fc – determines specificity of antigen binding 

B. Fc – determines class of Ig

C. Fab – determines whether antibody crosses the placenta

D. Fc – consists of heavy and light chains

E. Fab – consists entirely of heavy chains

6. An IgG molecule 

A. Has 2 identical gamma heavy chains 

B. Has one kappa and one lambda light chain

C. Uses only heavy chain to bind antigen

D. Has a gamma constant region of the light chain

E. All of the above statements are true

7. The secretory component

A. Enables IgG to cross the placenta

B. Allows IgE to bind to mast cells

C. Links IgM monomers to form a polymer

D. Binds to IgD to the surface of B lymphocytes

E. Protects IgA from enzymatic degradation

8. With respect to the spleen, all of the following are true EXCEPT

A. it is a primary site for synthesis of antibodies to blood borne antigens 
B. it is the primary site of synthesis of IgA

C. it is a primary site of synthesis of lgG

D. it is populated with large numbers of B-lymphocytes

E. it is populated with large numbers of T-lymphocytes

9. All of the following mechanisms for generating antibody diversity is/are active prior to an antigenic stimulus EXCEPT

A. Deletional recombination of multiple V, D and J gene segments

B. Junctional diversity in recombination
C. Insertion of nucleotides (heavy chain)

D. Combinatorial diversity of light and heavy chain pairing

E. Somatic mutation

10. The site of differentiation of T-lymphocytes is the:

A. Bone marrow

B. Bursa

C. Thyroid

D. Thymus

E. Tonsils
11. Whether a cell makes membrane bound or secreted antibody is determined by:

A. Deletional recombination of DNA

B. Somatic mutation of V-region genes

C. Differential RNA processing (splicing)

D. Differential DNA processing (splicing)

E. Somatic mutation of C region genes

12. Cytokines

A. Are primarily endocrine in their action

B. Are made exclusively by macrophages

C. Do not exhibit autocrine activity

D. Only affect cells with specific receptors

E. All of the above statements are true

13. The source of the pluripotent stem cell which gives rise to both T and B lymphocytes is the

A. Lymph nodes

B. Mucosal associated lymphoid tissue

C. Thymus

D. Bursa

E. Bone marrow

14. Ultraviolet Light ______________

15. Mutant tRNA ________________

16. 5-bromouracil________________

A. Base substitution

B. Pyrimidine dimer

C. Frame shift

D. Suppressor mutation

E. Insertion mutation

17. 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. The F+ factor is lost from the donor cell

D. The donor cell usually dies

E. Conjugation requires cell-cell contact

18. Termination 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

19. 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. Conjugation
B. Site-specific RecA independent recombination

C. Restriction and modification

D. Generalized transduction
E. Transposon insertion
20. Which of the following is associated with lysogenic conversion?
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

21. Methicillin-resistant strains of Staphylococcus aureus (MRSA) are often also resistant to other antibiotics because:
A. The strains are diploid.
B. The strains contain a conjugative plasmid carrying multiple resistance determinants
C. Staphylococcus aureus replicates its DNA with an error-prone polymerase, and so mutates at very high frequency, producing multiply mutated derivatives.

D. The strains have in their chromosome mobile genetic elements that contain several resistance determinants.

22. 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 IacZ, the structural gene for β-galactosidase

D. A deletion of IacY, the structural gene for β-galactoside permease
E.  A nonsense mutation in IacZ, the structural gene for β-galactosidase

23. 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

24. All of the following are true bacteriophage except:

A. They can be lytic or lysogenic 

B. They attach to specific receptors on the bacterial surface

C. They replicate by binary fission

D. They are assayed by their ability to form plaques

E. Infection by bacteriophage is resistant to DNAse

25. In regard to virulence, all of the following are correct EXCEPT

A. Using an experimental mouse model, the dose of bacteria that kills 50% of the animals is the best measure of the virulence of the organism

B. Attenuated organism have lower LD50 doses than the parental wild-type strain

C. Host genetic factors play a role in virulence of an organism

D. Opportunistic pathogens infect immunosuppressed hosts

E. The acquired immune response, including antibody, blocks microbial virulence factors

26. In regard to phagocytes, all of the following are correct EXCEPT

A. They ingest bacteria into phagocytic membrane bound vesicles called phagosomes

B. The mononuclear phagocyte system includes basophils, eosinophils and neutrophils

C. Polymorphonuclear leukocytes (PMNs) have lysosomes that contain cationic proteins and defensins that can kill ingested microbes

D. They can kill bacteria by generating nitric oxide and peroxynitrite

E. They are a first line of defense against pathogens and are part of the innate immune system

27. In regard to Chronic Granulomatous Disease of childhood:
A. Polymorphonuclear leukocytes (PMNs) generate too much peroxide and damage host tissue

B. Patients are susceptible to organisms that make catalase

C. There is a genetic defect in the myeloperoxidase enzyme

D. Phagocytosis is blocked

E. The major cell affected by the dysfunction is the macrophage

28. In regard to the movement of inflammatory cells into an area of inflammation or infection, all of the following are correct EXCEPT:

A. When endothelial cells express selectins and initiate rolling of the inflammatory cells

B. Through the action of Natural Killer cells

C. When leukocytes express LFA-1 that binds to ICAM-1 on endothelial cells

D. In response to chemotactic factors such as IL-8 and C5a

E. By vasodilation mediated by histamine

29. In regard to endotoxic shock:

A. Is primarily mediated by endotoxin binding to the C3b receptor on phagocytes

B. Is usually associated with fungal infections

C. Involves generalized multiorgan toxicity and failure primarily mediated by TNF-α

D. Involves release of IL-2 which is the direct cause of fever

E. Is primarily mediated by histamine

30. In regard to Natural Killer cells, all of the following are correct EXCEPT:

A. Kill virally infected cells and tumor cells

B. Kill targets by contact

C. Produce interferon-gamma

D. Are up-regulated by IL-12

E. Are highly phagocytic and ingest pathogens

31. Which of the following features distinguishes a Gram negative bacterium from a Gram positive bacterium

A. The number of membranes

B. The amount of peptidoglycan

C. The chemical composition of the membrane

D. The ability to retain crystal violet

E. All of the above

32. The  target of vancomycin is
A. the undecaprenyl carrier

B. the terminal D-Ala-D-Ala
C. N-acetylglucosamine (NAG)
D. N-acetylmuramic acid (NAM)
E. Lipoteichoic acid (LPS)
33. Which of the following is NOT associated with Gram-positive bacteria
A. peptidoglycan

B. LPS (lipopolysaccharide)

C. lipoproteins
D. LTA (lipoteichoic acid)
E. cell wall proteins
34. You detect motility using motility agar. From these results you can conclude that the mechanism of motility involves
A. flagella

B. pili

C. secretion of slime
D. peritrichous flagella

E. none of the above. Further tests would need to be done to determine the mechanism of motility.

35. Floroquinolones bind

A. DNA gyrase
B. RNA polymerase

C. the 50s ribosomal subunit

D. the 30s ribosomal subunit

E. LPS (lipopolysaccharide)
36. Polymyxins are more effective against Gram-negative bacteria because they have a higher affinity for
A. lipoproteins 
B. lipopolysaccharide (LPS)
C. lipoteichoic acid (LTA)

D. peptidoglycan

E. glycocalyx

37. A positive Voges Proskauer test indicates a bacterium
A. Ferments lactose

B. Ferments citrate

C. Produces neutral end products from respiration

D. Produces acidic end products from fermentation

E. Produces neutral end products from fermentation

38. Which of the following is often imported into the cell by group translocation?

A. Iron (Fe)

B. Citrate

C. Glucose

D. Aminoglycosides

E. Hydrogen ions (H+)

39. A fermenting bacterium would be sensitive to all of the following antibiotics EXCEPT

A. Pencillins 

B. Rifampicins

C. Floroquinolones

D. Aminoglycosides

E. Tetracyclines

40. Superoxide dismutases are important for bacteria that

A. Produce ATP by respiration

B. Produce ATP only from substrate level phosphorylation

C. Use lipids as a source of energy

D. Use urea as a source of nitrogen

E. Use tryptophan as a source of nitrogen

[image: image1.emf]
41. The molecule shown above inhibits

A. Peptidoglycan synthesis

B. Replication

C. Division

D. Translation

E. Folic acid metabolism

42. An organism that gains energy by anaerobic respiration could be positive for all of the following diagnostic tests EXCEPT:

A. Catalase

B. Oxidase

C. Hydrogen sulfide test

D. Citrate

E. Nitrate

43. Sulfonamides target

A. Folic acid metabolism

B. Cell division

C. Replication

D. Cell membranes

E. Peptidoglycan synthesis

44. Which of following transporters can confer intrinsic antibiotic resistance

A. Type I

B. Type II

C. Type III

D. Type IV

E. Type V

45. A bacterium that secretes a toxin into a eukaryotic cell is likely to use which type of secretion machinery

A. Type I

B. Type II

C. Type III

D. Type IV

E. Type V

46. A bacterium uses D-Ala-D-Lac groups during peptidoglycan biosynthesis. This would confer resistance to which of the following antibiotics

A. Penicillin

B. Vancomycin

C. Cycloserine

D. Fosfomycin

E. Bacitracin

47. Beta-hemolytic bacteria grown on a Blood Agar Plate (BAP) are surrounded by
A. A green halo

B. A black halo

C. A clear halo

D. A brown halo

E. No halo

48. Which of the following are a critical component of biofilms

A. Capsule

B. Fibrils

C. Hemolysins

D. Matrix

E. Toxins

49. All of the following are colonized with normal flora EXCEPT

A. Colon

B. Respiratory tract

C. Blood

D. Conjunctiva

E. Skin

50. A human bacterial pathogen can have all of the following characteristics EXCEPT

A. Neutrophile

B. Non-halophile

C. Mesophile

D. Facultative anaerobe

E. Phototroph

51. Which of the following methods can be used to determine the MBC (minimal bactericidal concentration) of an antibiotic 

A. Disk diffusion assay

B. Inoculation from a medium containing antibiotics to a medium without antibiotics

C. Measuring the zone of inhibition around a disk impregnated with antibiotic 

D. Measuring the zone of inhibition around an antibiotic gradient strip

52. Beta-lactamases protect bacteria from antibiotics that target
A. Transcription

B. Translation

C. Replication

D. Cell wall synthesis

E. Folic acid metabolism

53. 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

F. All of the following antibiotics directly inhibit translation EXCEPT

G. Quinolones

H. Macrolides

I. Tetracyclines

J. Lincosamides

K. Chloramphenicol

54. In gram-positive bacteria efflux pumps could confer resistance to all of the following antibiotics EXCEPT

A. Macrolides

B. Tetracyclines

C. Vancomycin

D. Fosfomycin

E. Sulfonamides

55. Tetrahydrofolic acid biosynthesis is inhibited by

A. Rifampicin

B. Trimethoprim

C. Quinolones

D. Bacitracin

E. Lincosamides

56. Which of the following antibiotics interact with the 50S ribosomal subunit

A. Macrolides

B. Fosfomycin

C. Tetracycline

D. Polymyxins

E. Rifampicin

57. Which of the following antibiotics is inactivated by O-adenylation

A. Penicillin

B. Aminoglycosides

C. Vancomycin

D. Fosfomycin

E. Rifampicin

