Bacteriology Exam I

Biology 430

9/28/01

Name: ________________________________________________

Multiple Choice: Select the most correct answer for each of the following questions.  

(2 points each)

1. Bacteria were first seen in detail by _________ in _____________.

a. Pasteur, 1861

b. Leeuwenhook, 1684

c. Hooke, 1664 

d. Koch, 1876

2. Which of the following structures is never present in a prokaryotic cell?

a. cell wall

b. magnetosomes

c. ribosome

d. membrane-bound nucleus

e. flagella

3. Which of the following is not characteristic of the cell membrane?

a. 8 mm thick

b. usually a phospholipid bilayer

c. the hydrophilic layer lies on the outside

d. a highly selective permeability barrier

e. hydrophilic proteins are attached to the hydrophobic regions by van der Waals attractions

4. The rigidity and shape of the bacterial cell is due to the:

a. Cell membrane

b. Peptidoglycan layer

c. The lipopolysaccharide

d. The teichoic acid layer

5. A bacterium is flagellated with flagella inserted at many points around the cell surface.  What is this type of flagellation called?

a. Monotrichous

b. Lophotrichous

c. Peritrichous

d. Amphitrichous

6. Which term infers specifically biosynthesis?

a. Metabolism

b. Anabolism

c. Catabolism

7. Which of the following substances is not truly a micronutrient (trace element) required for growth of bacteria?

a. Cobalt

b. Molybdenum

c. Copper

d. Iron

8. Nutrient agar is an example of a:

a. Selective medium

b. Synthetic medium

c. Complex medium

d. Tissue culture medium

9. Organisms that grow above 50o C are called:

a. Mesophiles

b. Thermophiles

c. Psychrophiles

d. Halophiles

10. You have been bothered by food spoilage in the crisper drawer of your refrigerator.  Most likely the microbial culprit is a/an:

a. Psychrophile

b. Mesophile

c. Barophile

d. Acidophile

11. The number of nucleotide bases on a strand of DNA required to code for a polypeptide consisting of 150 amino acids would be:

a. 50

b. 150

c. 300

d. 450

e. 600

12. A major mechanism for the control of enzyme activity involving regulation of pre-existing enzymes is:

a. Operon control

b. Global control

c. Feedback inhibition

d. Sigma replacement

e. All of the above

13. A constitutive enzyme is an enzyme in which:

a. Synthesis is continuous 

b. Control is negative 

c. Control is positive

d. There is catabolite repression

True or False: Place a T or F IN FRONT of each of the following questions:  

(2 points each)
14. Electron microscopy utilizes electrons (that have a larger wavelength than visible light) focused by magnets to visualize very small bacterial structures.

15. Spirochetes have flagella that are enclosed by their membrane.

16. Symporters link the transport of a proton into the cytoplasm with the transport of a charged ion into the cell.

17. The ABC transport system chemically alters molecules before they enter the cell.

18. Peptidoglycan is a lattice of N-acetyl muramic acid and N-acetyl glucosamine cross-linked by short amino acids in the L-configuration.

19. Ribosomes are comprised of over 50 types of proteins and one type of rRNA.

20. The functions of pili include movement, attachment, and conjugation.

21. Magnetosomes are membrane-bound supraparamagnetic ferric oxide particles with a dipole moment.

22. A single bacterium can produce several spores during a single vegetative growth cycle.

23. Enzymes never need the input of ATP to function.

24. Organisms in a streptococcus arrangement are grape-like clusters of rod-shaped bacteria.

25. Acid-fast organisms (like Mycobacteria) have a cytoplasmic membrane, a cell wall, and a lipid layer comprised of mycolic acid.

26. The formation of bent DNA is caused by a series (more than 5) of adenines.

27. The Okazaki fragments of the leading strand are connected together by the ligase enzyme.

28. The sigma factors of RNA polymerases recognize the promoter region of the gene’s DNA then releases before transcription begins.

29. The simple form of transcriptional termination involves a stem-loop structure and the rho protein.

30. The stringent response is an example of global control using regulons/modulons.

31. In transcription regulation, repression of negative control involves an inducer molecule for an activator protein.

32. The biotin operon is an example of repression of positive control.

33. With induction of negative control, a molecule acts to inactivate a constitutively expressed repressor.  

Essay Questions: Answer the following questions in the space provided.
34. What does polycistronic mean?  (3 points)

35. Draw and LABEL (everything) a typical bacterial growth curve.  Write a short description of each of the four phases.  (7 points)

36. Briefly explain the difference between autotrophs and heterotrophs in regards to energy conservation and carbon source.  (4 points)

37. A very demanding (and forgetful) research professor asked you the culture the bacterial organisms he is working on.  He did not leave any media behind for the organisms before he left for the meeting of mad scientists.  But he did leave behind a description of their “trophs”.  Organism A = psychrophilic, barophile, aerotolerant, fastidious, alklaphile.  Organism B = thermophilic, acidophilic, obligate anaerobe, non-fastidious.  Describe the type of media and conditions you will grow these organisms with.  (4 points)

38. List the three major ways of maintaining (saving) cultures.  (3 points)

39. Name one bacterial and one “human” use for restriction endonucleases.  Name one OR describe how they are named.  (3 points)

40. For the following substances describe the possible effect on DNA replication (lagging and leading strand) is they were mutated so that they would not function.  (2 points each)

a. ligase

b. single stranded binding protein

c. DNA polymerase I

d. Gyrase

41. What are the liquids involved in the Gram stain?  List them in order of use.  (2 points)

42. One cell will (should) create ______________ colony(ies) on an agar plate.  (1 point)

43. Attenuation involves stopping _______________ from continuing.  Attenuation begins with a ___________ sequence that contains several ______________ residues that the operon encodes for the genes to produce more of.  In the process of attenuation if the operon “substance” is in excess the ______________ does not stall during the translation of the mRNA, which then forms (in the mRNA) a _____________ structure.  This structure causes _______________ of the operon to stop.  If the “substance” is not in abundance the _________________ stalls thus causing _____________ ___________ ___________ ___________  (explain in your on words).  (6 points)

44. In the lac operon explain the results (expression (transcription and translation) of the operon genes) for the following situations.  Use drawings of the operon if it would help.  (2.5 points each)

a. The protein encode by lacI does not bind to the DNA.

b. The protein encode by lacI does not bind to itself.

c. The protein encode by lacI does not bind to the inducer (and what is the inducer).

d. A stop codon inserted very early in the first gene (-galactosidase).  

