Tutorials MBV3060
Rooms 3508 and 3513, Wednesday 1615-1800
Page refers to page number in Microbial Life, Perry, Staley and Lory

20 October: Nutrition isolation and cultivation of microorganisms / Microbial growth
Page 125, questions 3, 4,5,7,10,12.
Page 145, questions 2, 6, 7.

27 October:	Cell structure/ Transport/ Control of microbial growth 
1. Page 100, questions 6, 7, 8, 9, 11.
2. Give a short description of: ABC transporters, proton driven transporters and the phosphor-transferase system.
3. What is a siderophore?
4. Page 160, questions 1, 4, 5, 9, 10.

3 November: Energy metabolism / Photo chemically generated energy
1. Define charge separation.
2. A redox reaction occurs with the transfer of electrons. List some components (molecules) that might function in a redox reaction.
3. Give a short definition of the following term: chemoorganotroph, phototroph, chemolithotroph and autotroph.
4. Describe the three major mechanisms for the formation of ATP. Give examples.
5. Why is ATP described as the universal medium of energy exchange?
6. Give an example of fermentation. What is the redox level of the substrate(s) and the product(s)?
7. Describe the electron transport chains found in E. coli.
8. What are the basic differences and similarities between photophosphorylation and respiration?
9. Compare the role of electron transport in purple bacteria grown photosynthetically to that present during aerobic / heterotrophic growth. How much actual difference is there with respect to the components of electron transfer?


10 November: Biosynthesis, monomers/ polymers
1. What are the four major types of macromolecular that are found in prokaryotic cells? What are the monomers that make up these macromolecules? 
2. Review the three major pathways for glucose catabolism in microorganisms. What role might each play?
3. List the 12 compounds that link catabolism to anabolism. 
4. Prepare a diagram which shows the carbon flow to energy metabolism and biosynthesis when E. coli is grown on glucose and the necessary mineral salts. What would happen if the glucose was replaced by acetate?
5. Prepare a diagram which shows the carbon flow in biosynthesis for an autotroph which uses the Calvin cycle.
6. Ammonia and sulfate are funneled into the metabolic machinery through two intermediates. Draw these reactions.


17 November:	Genetic exchange / Microbial genomics
1. Describe the first experiment which indicated that DNA could be the “genetic material”.
2. How was the phenomenon of “restriction” first discovered? Describe the product(s) of this phenomenon which have played a central roll in the development of genetic engineering.
3. What do you understand by lytic and lysogenic growth cycles in bacteriophages?
4. Describe what is meant by: Transduction, Conjugation and Transformation.
5. How can these different modes of DNA transfer between bacteria affect the phenotype of a recipient? (Hint, how many new genes do the bacteria receive?)
6. What are insertion elements and transposons?
7. What is the relationship of a genome to a transcriptome? How are these properties of a prokaryote investigated?

24 November:	Classification Gram / Gram +
1. Differentiate between an artificial and a phylogenetic classification. Give examples.
2. What are the similarities and difference between orthologues and paralogues?
3. Describe how the degree of relatedness between two prokaryotes can be determined by DNA::DNA hybridization. At what level does this value cease to be significant?
4. How do we know that many different bacteria and archaea, which have never been grown in pure culture, exist in natural environments?
5. Page 452, 1, 2, 5, 
6. Describe the “enteric bacteria”.
7. Describe those prokaryotes which can perform nitrogen fixation. How many of these prokaryotes live in symbiosis with other organisms? Give some examples.

1 December:	Photosynthetic bacteria / Archaea / Bio-geochemical cycles / free choice
1. What was the basis for establishing the Archaea as a domain? On what type of experimental data is the three-domain concept of life based? 
2. What are the similarities and differences between the three domains of life?
3. What is bacteriorhodopsin? How does photosynthesis with this compound differ from chlorophyll-based photosynthesis?
4. How would you determine if drinking water was contaminated by sewage?
5. Describe symbiotic nitrogen fixation. Illustrate your answer with reference to one example. 
6. How is ammonia (the product of nitrogen fixation) incorporated into organic compounds?
7. What bacterial groups do we ingest in large numbers on a daily basis? Specify the type of bacteria associated with different foods?
8. What is the significance of the bacterial endospore? 
9. Compare the genus Clostridia to the genus Bacillus. Highlight similarities and differences.
10. Give some examples of fermentations carried out by the Gram-positive bacteria. Are they of commercial importance?



