Bacteriology Exam II

11/9/01

Name: ____________________________________________________

Multiple Choice: Circle the most correct answer for each of the following.  (2 points each)

1. A bacteriophage is a

a. Bacterium that infects viruses

b. Virus that infects bacteria

c. Viral antibody that lyses bacteria

d. Bacterial antibody that lyses viruses

2. Which of the following could function as viral receptors on a host cell?

a. Pili or flagella

b. Transport binding proteins

c. Glycoproteins

d. Any of the above

3. Glycosylation and methylation of DNA bases in viruses are critical to viral function because

a. They promote incorporation into the host genome

b. They protect viral bases from restriction endonucleases

c. They serve to align nucleic acids properly

d. They stabilize the DNA, preventing mutation

4. Which of the following is not a characteristic of the bacteriophage T4?

a. Double stranded RNA

b. A complex tail which includes a helical tube with sheath, neck, and collar

c. A unique base, 5-hydroxymethylcytosine

d. A large icosahedral head

5. If a virus infects an animal cell, which of the following may result?

a. Lytic infection

b. Latent infection

c. Transformation to a tumor state

d. Any of the above may result

6. For growth, a mutant bacterium requires that an amino acid not required by the wild parental strain be added to the growth medium.  This mutant is an example of a(n)

a. Autotroph

b. Auxotroph

c. Heterotroph

d. Organotroph

7. Consider a mutation in which the change is from UAC to UAU.  Both triplets specify the amino acid tyrosine.  Which term best describes this event?

a. Silent mutation

b. Nonsense mutation

c. Missense mutation

d. Frame-shift mutation

8. You have performed the following mating experiment using Hfr and F- strains of Escherichia coli: Hfr (thr+ leu+ gal+ strs ) x F- (thr- leu- gal- strr ).  If you intended to map genes from the donor appearing in the recipient, which of the following selective media would you use to score recombinant colonies?

a. Minimal medium

b. Minimal medium + streptomycin

c. Minimal medium + appropriate nutrient

d. Minimal medium + streptomycin + appropriate nutrient

9. Lysogeny probably carries a strong selective advantage for the host cell because

a. It prevents cell lysis

b. It confers resistance to infection by viruses of the same type

c. It confers resistance to infection by viruses of a different type (or strain)

d. All of the above

10. Which of the following traits is not associated with naturally occurring plasmids?

a. Range in size from 1-1000 kb pairs

b. Consist of both circular and linear nucleic acid particles

c. Transmitted from cell to cell by conjugation

d. Best viewed with an electron microscope

11. Bacteriophage lambda is a very useful cloning vector in genetic engineering because

a. It can hold large amounts of DNA

b. Its molecular genetics are well known

c. Infection of suitable host cells by lambda is more efficient than is transformation

d. All of the above

12. Which of the following traits in not characteristic of Taq polymerase?

a. Stable at 95o C

b. Possesses a proof reading function

c. Permits DNA synthesis at high temperatures, thereby increasing specificity

d. Functions at standard atmospheric pressure

13. UV radiation is antimicrobial because

a. The radiation generates significant amounts of heat within the given cell

b. The energy present causes breaks in the DNA molecule

c. The radiation generates magnetic poles which denature the cellular components

d. All of the above

14. The type of filter most often used as a prefilter is a

a. Depth

b. Membrane

c. Nucleation

d. Microbistat

15. ________ are applied to living tissue; ______ are used on inanimate objects.

a. Disinfectants/sterilants

b. Antiseptics/sterilants

c. Antiseptics/disinfectants

d. Disinfectants/sterilants

16. The quinolones are synthetic antibacterial compounds that

a. Interact with bacterial DNA gyrase

b. Increase the supercoiling rate in the bacterial DNA

c. Prevent the formation of pre-RNA segments

d. All of the above

17. Semisynthetic antibiotics

a. Have a “natural core” and have been chemically modified in the laboratory

b. Have an artificially constructed core that stimulates the production of “natural products”

c. Are found in nature but their rate of production is enhanced in the laboratory

d. Are natural antibiotics that have been purified by artificial means

18. The most successful agents used for antiviral chemotherapy are

a. Protein synthesis inhibitors

b. Nucleoside analogs

c. Nucleotide analogs

d. ATP reductase inhibitors

19. Which statement(s) is/are true?

a. Parasites impart no benefit to the host but are not necessarily harmful

b. Pathogens impart no benefit to the host but are specifically harmful

c. Pathogen is technically a subcategory of parasite

d. All of the above

20. Which of the following regions of the gastrointestinal tract has both the largest population of bacteria and the greatest species diversity?

a. Colon

b. Duodenum

c. Ileum

d. Jejunum

21. Which part of the human urogenital tract is normally sterile?

a. Vagina

b. Bladder

c. Urethra

d. Cervix

22. Which statement is true about an exotoxin?

a. It is commonly produced by Gram negative bacteria

b. Its lethal dose –50 may be as low as the picogram level

c. It is composed primarily of carbohydrate

d. It is LPS associated

23. Which of the following is an endotoxin?

a. Cholera toxin

b. Diphtheria toxin

c. Plague toxin

d. LPS of salmonella

24. The inhibitory neurotransmitter most commonly associated with tetanus is

a. Alanine

b. Leucine

c. Glycine

d. Arginine

25. A disease that is present in high numbers throughout the world is called

a. Endemic

b. Epidemic

c. Sporadic

d. Pandemic

26. __________ are diseases that occur naturally in animals and accidentally in humans.

a. Nosocomial infections

b. Zoonoses

c. Vector infections

d. Muduranes

27. A tick transmitting Rickettsia rickettsii to a human is an example of a(n)

a. Endemic vector

b. Opportunistic pathogen

c. Biological vector

d. Mechanical vector

28. The onset of a given epidemic is indicated by a sharp rise in the number of cases reported daily over a brief interval.  This indicates that the mode of transmission is

a. Host-to-host

b. Common source

c. Insect vector

d. Mechanical vector

29. Immunization against ___________ is not required, regardless of the country being visited.

a. Cholera

b. Smallpox

c. Plague

d. Yellow fever

30. Nosocomial infections occur in about ___________ % of all patients admitted to the hospital.

a. 2

b. 5

c. 10

d. 15

True or False: Place a T or F in front SEVEN of the following.  (2 points each)

31. HIV virons contain (among other things) two positive sense single stranded RNA molecules and reverse transcriptase.

32. Conjugation involves F plasmid(s) and sex pili.

33. Basic (high pH) media heat sterilize faster than acidic media.

34. Pasteurization is a technique for sterilization of heat sensitive liquids like milk.

35. In antibiotic testing, MIC stands for maximum inhibitory concentration.

36. Macrolide compounds inhibit prokaryotic protein synthesis in a bactericidal fashion.

37. Patients are never infectious in the incubation period of a disease.

38. Infectious agents can be spread via ear wax.

39. An example of an indirect vector transmission disease is syphilis.

40. Virulence factors never involve transfer of DNA via transformation or transduction.

Essay Questions: Answer the following questions in the space provided.
41. Rodents have been associated with numerous severe epidemics in the past, prompting microbiologist Hans Zinsser in the 1930’s to write a book, Rats, Lice, and History, in which he documented the important role of rodents in typhus epidemics.  Discuss why rodent control is still desirable, even in an age when it is perceived that the “magic bullets” of chemotherapy and immunization control infectious disease.  (6 points)

42. Define fomite.  (2 points)

43. Explain the mode of action of the cholera OR tetanus toxin.  Draw figures if necessary.  (5 points)

44. Compare and contrast the drugs AZT and beta-lactam antibiotics.  Discuss the mode of action, specific target organisms, side-effects, and resistance.  (6 points)

45. Explain the principles of the Ames test.  (3 points)

46. Each science has its own unique, often descriptive, jargon.  Write an essay revealing the true meaning of the following terms used in molecular genetic and biological engineering: knockout mutation, PCR, silent and missense mutation, transduction, reverse genetics, Agrobacterium cloning, expression vectors/plasmids. (10 points)

47. Viral chemotherapy is still in its infancy compared to the chemotherapy of bacterial diseases, despite the explosive increase in our understanding of the strategy of viral replication at a rather sophisticated level.  Discuss why viral chemotherapy has not progressed more rapidly.  Structure your discussion upon an outline of the stages of a “typical” infection of an animal cell by a DNA or RNA virus, and indicate the prospects for interfering with the infection process at each stage.  (10 points)

48. The below questions refer to a lambda phage infection, state the outcome of the infection process (lytic, lysogenic, or other).  (1 point each)

a. E. coli growing solely on a glucose medium

b. E. coli growing on a maltose medium infected with a different strain of lambda

c. S. typhi growing on a maltose medium

d. E. coli with a lambda lysogen being exposed to UV radiation 

e. E. coli infected with lambda containing a plasmid that constitutively overexpresses cI

f. E. coli infected with lambda which contains a silent mutation in the cro gene

g. E. coli infected with Mu growing on maltose media

h. E. coli infected with lambda with a mutation in the DNA at site #3 that binds and does not release the cro protein

i. E. coli infected with lambda that does not contain the promoter M in the genome

j. E. coli infected with lambda that does not have the gene encoding for Q and N

k. E coli infected with lambda missing the cI gene

