UNIVERSITY OF ILLINOIS

COLLEGE OF MEDICINE AT CHICAGO

 

MICROBIOLOGY TEACHING LEARNING EXAMINATION

SPRING SEMESTER, April 3, 2003
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1.  Cholera toxin has

 

1. 
a B portion that binds to host cells and an A portion that increases adenyl cyclase activity.

2. 
a B portion that binds to host cells and an A portion that inactivates DNA synthesis.

3. 
a B portion that binds to host cells and an A portion that inactivates protein synthesis.

4. 
an A portion that binds to host cells and a B portion that damages the membrane.

5.
an A portion that binds to host cells and a B portion that inactivates protein synthesis.

 

2.  Which organism causes infections in cystic fibrosis patients in which an extracellular “slime” layer is an important pathogenic factor?

 

1. 1.     Haemophilus influenzae

2. 2.     Burkholderia cepacia

3. 3.     Legionella pneumophila

4. 4.     Pseudomonas aeruginosa

5. 5.     both 2 and 4 are correct

 

3. 3.      Which of the following components of Staphylococcus aureus is antiphagocytic?

 


1.
Protein A


2.
Coagulase


3.
fibronectin binding protein.


4.
Staphylokinase


5.
Enterotoxin

 

4.  Two days after arriving at a small resort in central Mexico, most members of your group at a medical conference present with low-grade fever, malaise, vomiting, and diarrhea with a prominent amount of mucus but with no gross blood.  Which one of the following bacteria is the most likely cause of the outbreak?

 

1. 1.   Enterotoxigenic E. coli (ETEC)

2. 2.   Enterohemorrhagic E. coli (EHEC)

3. 3.   Enteropathogenic E. coli (EPEC)

4. 4.   Enteroinvasive E. coli (EIEC)

5. 5.   E. coli O157:H7

 

5.  Penicillin binding proteins

 

1.  are bacterial proteins that can bind penicillin

2.  can be involved in bacterial cell division

3.  can be involved in the mechanism of cell lysis

4.  all of the above are correct

 

 6.  Antibodies can confer protection by:

 


1. Neutralizing viruses


2. Preventing adherence of bacteria to host cells


3. Neutralizing bacterial toxins


4. All of the above


5. Only 1 and 3

 

7.   Microbial resistance to antimicrobial agents may occur as a result of:

 

1. 1.     the presence of a plasmid carrying genes for resistance

2. 2.     Selection pressure for a resistant population provided by the exposure to low levels of an antimicrobial agent.

3. 3.     transfer of drug resistance factors among bacteria

4. 4.     transfer of chromosomal genes on self-transmissible transposons

5. 5.     All the above are correct.

 

9. 9.     One important test that distinguishes staphylococci from streptococci is

 

1. 1.     Manitol salt agar

2. 2.     Coagulase

3. 3.     Oxidase

4. 4.     Optichin sensitivity

5. 5.     Catalase

 

10. .  A patient, who had been taking a broad spectrum antibacterial antibiotic complained about itching inside the mouth and pain when swallowing.  The symptom first appeared two days prior to reporting to the clinic.  Upon examination, red patches were found in the mucosa inside the mouth and it did not appear to be an advanced stage of infection.  The first drug that should be prescribed for treatment is 

 

a.
Nystatin.

b.
Amphotercin B.

c.
Fluconazole.

d. d.              Tetracycline.

e. e.              Clindamycin.

 

11. A group of ten second year medical students had their lunch on the last day of the spring semester in a local restaurant.  Three of those students had acute diarrhea and vomiting within two hours after their meal.  The most likely cause of the illness of the three students is

 


a.
due to consumption of a food preparation contaminated with a Gram negative bacterium.


b.
due to consumption of a food preparation contaminated with a particular strain of a bacterium that is often a member of the human flora.


c.
due to consumption of an undercooked food preparation made from poultry eggs.


d.
due to the use of improperly cleaned plates.


e.
both a and c above.

 

 

12.  Quorum sensing is a mechanism by which bacteria

1. 1.     sense the presence of host epithelial cells

2. 2.     sense the presence of phagocytes

3. 3.     avoid host antibodies

4. 4.     sense the presence of other bacteria of the same species

5. 5.     sense the presence of host T-cells

 

13. 13.    Pathogenic effects (disease symptoms) are caused mostly by host inflammatory response to bacteria or their products during infection by which of the following organisms

 

1. 1.     Neisseria gonorrheae

2. 2.     Salmonella enterica

3. 3.     Pseudomonas aeruginosa

4. 4.     Vibrio cholerae

5. 5.     both 1 and 2

 

14. 14.    The exotoxin produced by Clostridium tetani
1. 1.     causes flaccid paralysis by inhibiting neurotransmitter release

2. 2.     blocks protein synthesis by ADP-ribosylation of a translation factor

3. 3.     increases cAMP levels by activation adenyl cyclase

4. 4.     causes spastic (rigid) paralysis by blocking release of a neurotransmitter inhibitor

5. 5.     causes cytokine release by acting as a superantigen

 

15. 15.    Effacement of the microvilli from intestinal epithelial cells and rearrangement of actin filaments to form a host cell “pedestal” occur during infection by which organism?

1. 1.     Salmonella enterica

2. 2.     Escherichia coli(EHEC strain)
3. 3.     Escherichia coli (EPEC strain)
4. 4.     Shigella dysenteriae

5. 5.     Escherichia coli (EIEC strain)
 

16. 16.    Which pathogenic determinant of Haemophilus influenzae is primarily responsible for the organism’s ability to cause systemic disease in young children?

1. 1.     Pili

2. 2.     membrane proteins

3. 3.     exotoxin

4. 4.     flagella

5. 5.     polysaccharide capsule

 

17.  Strategies or mechanisms employed by bacteria to thwart or escape host defenses include all of the following EXCEPT
 


1-
shift in expresion of surface antigens.


2-
expression of a capsule that inhibits or retards phagocytosis.


3-
taking up residence inside a host cell.


4-
synthesis of lysozyme.


5-
synthesis of IgA-degrading protease.

 

 

18.  Which of the following statements about lipopolysaccharide is NOT true?

 


1.
It can be released by living cells


2.
It is a toxin

3.
It is composed of a cross-linked network of lipids, polysaccharide and peptides


4.
It is a component of gram negative organisms


5.
When present, it is a cell component outside of the peptidogycan layer 

 

19.  A mother, who tested positive for E. coli urinary tract infection gave birth to a baby, Ruth.  Ruth became severely ill 3 hours after she was born and had acute fulminating respiratory syndrome.  It is most likely that

 

a. Ruth ‘s illness was caused by E. coli. 

b. Ruth ‘s illness was caused by Streptococcus pyogenes acquired from the hospital. 

c. Ruth ‘s illness was caused by Staphlycoccus aureus spread from the mother. 

d. Ruth ‘s illness was caused by a catalase positive Gram-positive cocci spread from the mother and it is different from those in b and c. 

e. Ruth ‘s illness was caused by a catalase negative Gram-positive cocci spread from the mother and it is different from those in b, c, and d. 

 

20.      Gram-positive bacteria 


1-
stain red with Gram's stain.


2-
are not susceptible to penicillin, an antibiotic that inhibits synthesis of peptide cross-links of peptidoglycan.


3-
have a thick peptidoglycan layer.


4-
have inner and outer membranes separated by a peptidoglycan layer.


5-
have sterols in their membranes.


 

21. 
A Pathogenicity island refers to

 

1. 1.     a region of a virus necessary for infection

2. 2.     a segment of a plasmid that codes for genes necessary for infection

3. 3.     a segment of a chromosome that codes for genes involved in pathogenesis

4. 4.     a segment of a chromosome that codes for genes involved in conjugation

5. 5.     a region of a transposon that codes for genes necessary for drug resistance

 

22. Procaryotic (bacterial) cells:

 


1.
have a nucleus enveloped by a nuclear membrane.


2.
contain chromosomes that undergo mitotic division.


3.
contain mitochondria.


4.
transport molecules through their endoplasmic reticulum.


5.
none of the above.

 

23.  Which statement is NOT true regarding bacterial plasmids?

 


1.  They rely heavily on host replication proteins.


2.  Some plasmids provide the factors necessary for their own transfer via mating.


3.  Some plasmids carry genes for resistance to several drugs.


4.  Some plasmids mediate transfer of host chromosomal DNA via mating.


5.  Some plasmids may remain in cells as lysogens or become lytic and spread by lysing cells.

 

24. The genes coding for the diphtheria toxin

 


1. are carried on a transducing phage.


2. are carried on a plasmid.


3. are found in a pathogenicity island.


4. are carried on a transposon.


5. are carried on an insertion sequence.

 

25. Insertion sequences (IS) contain

 


1.  genes for mating and transposition.


2.  only the genes for the capsid head and tail.


3.  one or two genes for transposition plus drug resistance gene(s).


4.  only a transposase enzyme. 


5.  a polymerase.

 

26. Lysogeny refers to a

 


1. virulent virus that kills cells by lysing them.


2. a virus that may either kill cells by lysing them or it may remain passive by integrating into the cellular genome.


3. plasmid that may either kill the host or replicate passively.


4. plasmid that may transfer via mating from one cell to another.


5.virus that may transfer from one cell to another via mating.

 

27.  All viruses must solve three fundamental problems to persist in nature.  What are they? 

 

1.   Surviving dessication in the environment, attaching to human cell membranes, and avoiding neutralization by antibodies.  

 

2.   Increasing host cell synthesis of glycoproteins, budding from the cell membrane, and forming viral aggregates for a new round of cell infection.  

 

3.   Replicating inside the cell, exiting from the infected cell for transmission to new cells (and new hosts), and evading host anti-viral defenses.  

 

4.   Stimulating host cells to divide to increase viral replication, escaping from cytoplasmic vesicles, and lysing cells after viral replication is completed.  

 

5.   Replication of the Viral genome, synthesis of viral structural proteins, and blocking mitochondrial respiration to cause cell death.
 

28.  Influenza is an RNA virus that has a segmented, single-stranded genome.  During infection of pigs by avian influenza strains, there can be mixing of the segmented genome that results in genetic recombination to create entirely new viral strains. When these are sufficiently different from previous strains in the human population, the recombinant strains can cause global epidemics, such as the influenza pandemic of 1918-1919. This uncommon, but devastating phenomenon is termed: 

 

1.  Antigenic shift 

2.  Antigenic drift 

3.  Mutation-induced immuno-variation 

4.  H/N escape 

5.  Viral cloaking

29.  All retroviruses contain the following essential genes except:

 

1.  gag

2   pol

3.  env

4.  Oncogenes

 

30.  The two essential components of a virus are:

 

1. 1.      Proteins and lipids

2. 2.      Proteins and carbohydrates

3. 3.     Nucleic acids and lipids

4. 4.     Nucleic acid and carbohydrates

5. 5.     Nucleic acids and proteins

31.  Which of the following statements is NOT true?

 

1. 1.      Viruses contain proteins and nucleic acids.

2. 2.      Viruses are able to multiply in the absence of a host cell.       

3. 3.     Viruses are known to infect bacteria, higher plants and animals.

4. 4.     Viruses are made up of complexes of nonliving chemicals (protein and nucleic acid).

 

32.  The human herpes viruses genome consists of:

 

1. 1.     Double-stranded RNA

2. 2.     Single-stranded RNA

3. 3.     Double-stranded DNA

4. 4.     Single-stranded  DNA

 

33.  Exponential growth

 


1.  is characterized by a constant doubling time


2.  is characterized by an increasing doubling time


3.  occurs immediately upon exposure to a new medium


4.  occurs in the lab but not in nature


5.  occurs after nutrients have been exhausted

 

34. Koch's postulates


a) showed that there is a new Kingdom of life- the Archaea


b) concern how to prove a microbe causes a disease


c) are a 19th century concept that is no longer of use


d) concern the stages of microbial growth as established with TB
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