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1.  (4 points) Microorganisms are useful for certain industries and harmful in others.  For the following industries mention whether the microorganisms are useful or harmful.


a.  Cheese factory:
______________


b.  Food canning:
______________


c.  Silk industry:
______________


d.  Wine industry:
______________

Answer either Q # 2 OR 3.  We will ONLY grade the first one you answer.
2.  (4 points) Give ONE major reason that makes the molecular postulates more appropriate as compared to the Koch’s original postulates.  Answer in less than 30 words.

OR

3.  (4 points) Why was the discovery of agar so important to the study of microbiology?  Answer in less than 30 words.

4.  (6 points) Give 2 reasons that make comparison of 16S rRNA’s sequence an ideal tool for classifying organisms.  

5.  (6 points) Give the complete scientific name (both genus and species spelled correctly) of a prokaryote that is at least 100 (m in one of its dimensions.  Which structural characteristic of this organism allows it to survive as a prokaryote in spite of this size?


Name of the organism:



Structural characteristic:
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6.  (6 points) Identify (write the complete name, no abbreviations) each of the following structural components of the peptidoglycan.



a.  __________________________
b.  __________________________

7.  (4 points) Presence or absence of which cellular structure makes the lab strains of E. coli (K-12) less pathogenic as compared to the wild type E. coli?  Explain your answer in less than 30 words.

8.  (4 points) Which component of the Staphylococcus aureus cell wall (a) makes it toxic,  

(b) gives it a negative charge?


a.  Toxicity:

________________________


b.  Negative charge:
________________________

9.  (6 points) Arrange the following terms in the order they would be found if you traveled from the cytoplasm to the external medium of a bacterial cell possessing a capsule.


a.  Capsule







b.  Core polysaccharide


c.  O-polysaccharide side chain




d.  Periplasmic space


e.  Phospholipid layer of the outer membrane



f.  Plasma membrane


cytoplasm, _______, _______, _______, _______, _______, _______,  external medium
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10.  (8 points) Answer True or False for the following statements.


a.  ____________
Rough strains of bacteria lack a capsule.

b.  ____________
Lysozyme breaks the ( 1, 4 glycosidic bond between glycerol and NAM.

c.  ____________
In Group translocation energy is expended to move nutrients against a concentration gradient.

d.  ____________
Proton motive force provides the energy for flagellar movement. 

e.  ____________
A tuft of flagella at one end of the cell is described as monotrichous. 

f.  ____________
Gram-positive Archae form heat stable endospores.

g.  ____________
A free-living cellular organism needs a minimum of 25 genes.

h.  ____________
Bacterial cells are metabolically active in lag phase.

11.  (6 points) Circle ALL the characteristics that allow the endospore to survive in harsh conditions.  You will lose points for incorrect answers.

a.  High water content



b.  Presence of spore coat

c.  Lack of DNA



d.  Presence of small acid soluble DNA binding proteins

e.  Presence of dipicolinic acid 

f.  Absence of peptidoglycan cell wall

12.  (6 points) Mention the names of 2 transport mechanisms that are specific.  One of these should require use of metabolic energy for transport and the other not.


Specific transport dependent on metabolic energy:
________________________


Specific transport independent of metabolic energy:
________________________

13.  (4 points) Both Borrelia burgdorferi and Treponema pallidum are spirochetes responsible for causing lyme disease and syphilis respectively.  In which ONE significant way (cell structure) is 

B. burgdorferi different from both T. pallidum and E. coli?  Think in terms of its cell membrane, cell wall, chromosome, flagella, plasmids, ribosome etc.
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14.  (6 points) The ultra structure of bacterial flagellum shows that it is made up of three parts.  


a.  Which of these parts is made up of repeating units of a single protein?



_________________________ 


b.  Which of these parts is flexible and is made up of several different proteins?



_________________________ 

15.  (6 points) Plasma membranes consist of phospholipids and proteins.  Circle the correct answer for each of the following statements.

a.  Psychrophiles / Thermophiles are likely to have a much higher proportion of unsaturated fatty acids.  

b.  Psychrophiles / Thermophiles are expected to have a much higher proportion of polar amino acids. 

c. Ether linked plasma membrane lipids are most likely to be present in Archaeal / Bacterial organisms growing at 65 (C.

Answer either Q # 16 OR 17.  We will ONLY grade the first one you answer.
16.  (4 points) What would happen to a bacterial cell that has no autolysins?  

OR

17.  (4 points) A patient responded very well to penicillin treatment for an infection caused by Staphylococcus aureus but not to that caused by Mycoplasma pneumoniae.  Explain this observation in less than 30 words.

18.  (4 points) An organism uses glucose as its principal source of carbon, and energy.  You would classify this organism as a(n) autotroph / heterotroph.  Circle the correct answer.

19.  (6 points) An organism that can grow both in the presence of atmospheric oxygen and in its absence is categorized as a(n) aerotolerant anaerobe / facultative anaerobe / microaerophile / obligate aerobe / obligate anaerobe.  Superoxide dismutase will be absent / present in this organism.  Catalase will be absent / present in this organism.  Circle the best answer for each of the underlined terms so that the entire sequence makes sense.
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20.  (5 points) Which of the following does NOT affect the generation time of a microorganism?


a.  Composition of the medium


b.  Temperature at which the organism is growing


c.  Genetic make-up of the organism


d.  Number of cells originally inoculated into the culture medium

Answer either Q # 21 OR 22.  We will ONLY grade the first one you answer.

21.  (5 points) You are responsible for giving a glucose drip to a patient in the next 30 minutes.  For this you have to sterilize the glucose solution.  Which of the following processes would you use preferentially to sterilize 10 ml of glucose in less than 20 minutes?  Explain your answer in less than 30 words.


a.  Autoclaving





b.  Filtration through membrane (pore size 0.2 (m)

 
c.  Pasteurization




d.  Placing the solution in an oven at 210 (C

OR

22.  (5 points) Mention two of the six conditions that influence the effectiveness of an antimicrobial agent.  Include in these conditions one that can explain the unusual resistance of Mycobacterium tuberculosis to most antimicrobial agents.  Which cellular component of M. tuberculosis is responsible for making the organism so resistant?


Conditions:
____________________________________




____________________________________


Cellular component in M. tuberculosis that makes it so resistant:


______________________________

Bonus:

Answer either Q # 23 OR 24.  We will ONLY grade the first one you answer.
23.  (3 points) Which of the following organisms would you expect to be sensitive to treatment with vancomycin?  Circle ALL correct answers.  You will lose points for incorrect answers.


a.  Escherichia coli



b.  Staphylococcus aureus

c.  Mycobacterium leprae


d.  Saccharomyces cerevisae (yeast)


e.  Mycoplasma genitalium 


f.  Methanocaldococcus jannaschii (Archae)
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OR

24.  (3 points) Name one organism (discussed in the class) that uses quorum sensing for:

a.  releasing virulence factors

OR

b.  production of luminescence 

OR

c.  gene transfer
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