Microbiology Homework

Unit 2:  Due March 14, 2005
#1  Compare and contrast carbohydrate catabolism  and energy production in the following bacteria: (2pts.)

a. Pseudomonas, an aerobic chemoheterotroph

b. Spirulina, an oxygenic photoautotroph

c. Ectothiorhodospira, an anoxygenic photoautotroph

#2  The bacterial enzyme streptokinases is used to digest fibrin (blood clots) in patients with arteriosclerosis.  Why doesn’t injection of streptokinases cause a streptococcal infection?  How do we know the streptokinases will digest fibrin only and not good tissues?  (1pt.)

#3  Discuss the relationship of:  (2pts.)

a. anabolism to catabolism

b. ATP to ADP

c. glycolysis to fermentation

d. electron transport to oxidative phosphorylation

#4  E. coli was incubated with aeration in a nutrient medium containing two carbon sources, and the following growth curve was made from this culture.  (2pts.)

a. Explain what happened at the time marked x

b. Which substrate provided “better” growth conditions for the bacteria?  How can you tell?
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#5  Describe the type of environment you would expect to each of the following organisms: (2pts.)

a. Mesophilic aerotolerant halophile

b. Thermophilic microaerophile

c. Autotrophic acidophilic psychrophile

d. Anoxygenic photoheterotroph

#6  Where do superoxide ions and hydrogen peroxide originate?  What are their toxic effects?  (1pt.)

#7  The disk diffusion method was used to evaluate three disinfectants.  The results were as follows:  (1pt.)


Disinfectant


Zone of Inhibition


       X




0 mm


       Y




5 mm


       Z




10 mm

a. Which disinfectant was the most effective against the organism?

b. Can you determine whether compound Y was bacteriocidal or bacteriostatic?

#8  Why is each of the following bacteria often resistant to disinfectants?  (1pt.)

a. Mycobacterium

b. Pseudomonas

c. Bacillus

#9  Identify four methods (with examples) used to control microbial growth that you encounter on a daily basis.  (2pts.)

#10 Devise an experiment that will differentiate between bacteriocidal and bacteriostatic effects.  (1pt.)

#11  Answer the following questions by using the DNA strand provided below. (3pts.)

    1  2  3  4  5  6  7  8  9  10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
5’  A  T  G  C  C  C  T  G  G  T  T  A  G  A  G  C  A  T  T  T  T  G  C  C  A  C  A  T  A  A

a. Write the complementary strand of DNA.

b. Write the mRNA

c. Write the amino acid sequence

#12  What is an operon?  Describe the functions of promoters, operators, repressors and inducers.  (2pts.)







