Microbiology of biological agents

Module №1

„Scientific bases of industrial microbiology”
1. Microorganisms’ general characteristic. Bacteria general characteristic. Chemical composition of microorganisms.
2. Fields of microorganisms study.

3. Physical and chemical agents for mutations

4. Protozoology. Parasitology. Bacteriology. Virology. Mycology. Рycology.

5. Carl Linnaeus’s binominal nomenclature.
6. Microorganisms and food. Malolactic fermentation in manufacture of wine. The microbial spoilage of food. Beer production. Bread production and microorganisms. Microorganisms as food. Dairy products. Alcoholic fermentations. Louis Pasteur’s achievements. The cell theory.
7. Species of yeast which are commonly used in the brewing process.

8. Functions of plasma membrane.
9. The plasma membrane (fluid mosaic model).
10. Cell wall of eucaryotes. The bacterial cell wall.
11. Gram-positive and Gram-negative bacteria differences

12. Similarities and differences between procaryotic and eucaryotic cell structure. The eucaryotic cell structure. Plasma membrane of eucaryotes.

13. Active transport. Macronutrients and trace elements, growth factors
14. Nutritional categories of microorganisms

15. Peptidoglycan structure and function.
16. Simple diffusion. Facilitated diffusion. Proteins excretion pathways.

17. Specialised form of active transport called group translocation in procaryotic cells 
18. Ionophores action, examples
19. The ways of nutrients getting into the microbial cell
20. Export of cell surface structural components 

21. Proteins transport in Gram-negative bacteria

22. Methods of manipulating the genetic apparatus of industrial organisms
23. Method not involving foreign DNA - conventional mutation
24. Sugars phosphorylation during their transport in bacteria.

25. Transduction. Types of transduction

26. Transformation. Conjugation. Temperate phages. Heterokaryosis. Parasexual recombination

27. Microorganisms in the production of biochemicals

28. Methods involving DNA foreign to the organism (i.e. recombination)
29. Site-directed mutation. Phages. Plasmids.

30. Metabolic engineering. Lysogeny. Genetic engineering. Protoplast fusion

31. Procedure for the Transfer of the Gene in Recombinant DNA Technology (Genetic Engineering)
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Module №2

„The features of microorganisms with definite properties cultivation”
1. Laboratory cultivation of microorganisms

2. Obtaining a pure culture

3. Growth media for the cultivation of bacteria

4. Preservation of microbial cultures

5. Microbial Growth

6. Number of individuals and biomass of the culture. 

7. Estimation of microbial numbers

8. Factors affecting microbial growth

9. Microorganisms’ categories according to the temperature range at which they grow.

10. Microorganisms’ categories according to the oxygen requirement.

11. Superoxide free radicals formation and detoxication

12. The kinetics of microbial growth: typical growth curve, it’s phases
13. Diauxic growth 

14. Synchronization of cell division

15. Batch culture and continuous culture 

16. The equipment for continuous culture.

17. Nutritional categories

18. Heterotrophs and autotrophs
19. Chemotrophs and phototrophs
20. Lithotrophs and organotrophs
21. Chemoautotrophs and photoautotrophs

22. Chemoheterotrophs and photoheterotrophs
23. Photolithotrophic autotrophs

24. Chemo-organotrophic heterotrophs

25. Ways for substances transport across the cell membrane

26. Simple diffusion

27. Facilitated diffusion

28. Active transport

29. Dependence of enzyme activity on temperature

30. Dependence of enzyme activity on pH

31. Dependence of enzyme activity on substrate concentration

32. Action of reversible inhibitors

33. Action of non-reversible inhibitors

34. Michaelis constant

35. Tricarboxylic acids cycle

36. Respiratory chain, electron transport chain
37. Oxidative phosphorylation

38. Energy generation and expenditure in the cell

39. Chemiosmotic theory of ATP synthesis

40. Methabolic pathways: catabolic and anabolic pathways; cyclic, linear and branched pathways; amphybolic pathways.

41. Types of fermentation; alcoholic fermentation, lactic acid fermentation.

42. Primary and secondary metabolites

43. Metabolic control of overproduction
44. Feedback control of overproduction
45. Overproduction of an intermediate of an unbranched pathway

46. Overproduction of an intermediate of a branched pathway

47. Overproduction of end-product of an unbranched pathway

48. Overproduction of end-products of a branched pathway

49. Regulation of overproduction in secondary metabolites
50. Self-inhibition by secondary metabolites
51. ATP regulation of secondary metabolites
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Module №3

“Microorganisms-producers of biologically active substances biosynthetic activity”
1. Biological active substances of microbial origin

2. Enzymes of fungal and bacterial origin

3. Commercially useful products of microbial metabolism

4. Isolating an antibiotic from a natural source

5. Products derived from genetically engineered microorganisms

6. Fungal metabolism 
7. Common characteristic of Actinomycetes
8. Antibiotics as secondary metabolites

9. Ways for antibiotic production maximizing 

10. Antibiotics common characteristic

11. Actinomycetes as antibiotic producers

12. Different Actinomycetes
13. Methods of antibiotic classification 

14. Biological Control Agents (common characteristic, Bacteria, Viruses, Fungi, Protozoa)
15. Bacillus thuringiensis, Bacillus thuringinensis var. israelensis common characteristic

16. Bacillus thuringiensis insecticidal toxin
17. Production of biological insecticides
18. Ways for amino acids production

19. Semi-fermentation for amino acids production

20. Enzymatic synthesis for amino acids production

21. Direct fermentation for amino acids production

22. Production of glutamic acid by wild type bacteria

23. Biochemistry of glutamic acid production

24. Production of amino acids by mutants
25. Production of amino acids by auxotrophic mutants 

26. Production of amino acids by regulatory mutants 

27. Improvements of amino acids production
28. Metabolic pathways of amino acids biosynthesis from glucose

29. Ways for the permeability to the acid increasing

30. Organic acids microbial synthesis

31. Biochemical basis of citric acid production

32. Fermentation for citric acid production

33. Extraction of citric acid 

34. Lactic acid characteristic and significance

35. Fermentation for lactic acid 

36. Extraction of lactic acid 

37. Ways for the citric acid production increasing 

38. Define the following terms: bacterial commensalism, bacterial synergism, microbial antagonism.
39. Explain the general procedure of contact slide assay. Describe advantages and disadvantages of this technique.

40. Describe the starch structure. 

41. Describe the process of starch hydrolyzes. 

42. Classify amylases that are available commercially.
43. Describe the technique of screening naturally-occurring soil microorganisms for amylase production.

44. Describe the method of isolation of industrially important antibiotic producing microorganisms.

45. Describe the investigation technique of microbial penicillin production.

46. Briefly describe the history of penicillin production.

47. Explain the general procedure of tape lift sample preparation. Describe advantages and disadvantages of this technique.
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Module №4

“Microbial biomass as the basis for production of biologically active substances”

1. Vaccines nature and importance

2. Protection against communicable diseases
3. Humoral immunity 
4. Vaccines production and prophylaxis by them. Attenuated live vaccines
5. Vaccines production and prophylaxis by them. Killed vaccines 

6. Vaccines production and prophylaxis by them. Bacterial toxoids

7. New approaches in vaccines creation. Subunit or surface molecule vaccines 

8. New approaches in vaccines creation. Conjugate vaccines 

9. New approaches in vaccines creation. Experimental vaccines

10. Probiotics: common characteristic

11. Probiotic bacteria

12. Gastrointestinal flora

13. Composition of human microflora

14. The mode of probiotics action

15. Necessary probiotics qualities and some examples of probiotics

16. Nitrogen fixing importance

17. Ways for nitrogen fixation

18. Nitrogen fixing associations
19. Rhizobia inoculants beginning 
20. Rhizobium general properties 

21. Cross-inoculation groups of Rhizobium 
22. Strains desirable properties for use as Rhizobium inoculants 
23. Biochemistry of nitrogen fixing

24. Mechanisms of antibiotics resistance

25. Microorganisms using in bio-geo-technology

26. Microorganisms – vitamins producers. Protein-vitamin concentrates.

27. Microorganisms – antibiotics producers 

28. Biological method of plants protection. Microbs participation 

29. Immunobiological preparations of microbs origin. Diagnosticumes. 

30. Factors of microorganisms’ pathogenicity. 

31. Production and application of monoclones

32. Production and characteristic of industrial yeasts. 

33. Bacteriofages in microbiological industry 

34. General properties of pathogenic microorganisms.

35. Infection and immunity.

36. Vaccines and wheys.

37. Cultivation media role in BAS synthesis 

38. Producers of fungicides

39. Enzymes of microbe origin

40. The nitrogen cycle

