FROM BIOLOGY 111 YOU SHOULD BE ABLE TO:

Distinguish between active and passive transport.

Explain each of the following processes:  simple diffusion, osmosis, facilitated diffusion active transport, pinocytosis, phagocytosis, and receptor mediated endocytosis.

Discuss the following terms and why they are important to cells:  hypotonic, isotonic, hypertonic, plasmolysis, crenation, and lysis.

Explain the effect of the following on enzymes and protein systems: heat, cold and pH.

Distinguish between saturated and unsaturated fats.

Explain the effect heat and cold have on saturated and unsaturated fats.

Distinguish between an acid and a base.

Define the term generation time.

Distinguish between interphase, mitosis phase and cytokinesis.

Discuss the events that occur in interphase, mitosis phase and cytokinesis.

Discuss the events that occur in the G0 phase.

Discuss the events that occur in the G1 phase.

Discuss the events that occur in S phase.

Discuss the events that occur in the G2 phase.

Discuss the events that occur in prophase, metaphase, anaphase and telophase.

Briefly explain how bacteria reproduce.

Explain why bacteria cannot undergo mitosis or meiosis.

Name the two types of ribosomes found in eukaryotes and where they are found.

Name the type of ribosome found in prokaryotes.

Discuss the differences between the 80 s eukaryotic ribosome and the 70s prokaryotic ribosome.

Discuss the importance of RNA and DNA polymerases

MICROBIAL   GROWTH AND NUTRITION

AFTER THIS UNIT YOU SHOULD BE ABLE TO:
Name the habitats in which microbes could be found

Describe each of the following nutritional types:  photoautotrophs, photoheterotrophs, chemoautotrophs, and chemoheterotrophs.  Be sure to discuss their energy source, carbon source and electron donors.

Distinguish between macronutrients and micronutrients.

Name the macronutrients.

Name the micronutrients.

Discuss the role of each of these nutrients.

Name the types of accessory growth factors and explain why they are important for microbial growth.

Distinguish between eutrophic and oligotrophic environments.

Define the terms limiting factor and cultural eutrophication and explain how they are important for microbial growth.

Briefly discuss how microbes can survive in oligotrophic environments.

Briefly describe how Koch cultured media when he first began.

Briefly describe how microbes can take up nutrients.  Be sure to discuss the following mechanisms:  simple diffusion, facilitated diffusion, osmosis, active transport, and group translocation.  

Discuss the price of active transport.

Discuss the importance of the proton motive force in powering active transport.

Briefly describe how microbes take up iron.

Distinguish between complex and defined media (synthetic and nonsynthetic)

Name some common components of complex media.

Explain the importance of agar in microbial media.

Name several sources of microbial media.

Discuss how microbial media is usually sterilized.
Briefly discuss how the various types of media are used.

Describe the various types of media base on their physical form, chemical characteristics and functional types.

Distinguish between liquid, semisolid, and solid media.

Distinguish between liquefiable and nonliquefiable media.

Name the first solidifying agent and discuss its various drawbacks.

Explain why agar is an almost ideal solidifying agent.

Distinguish between selective enrichment and selective repression.

Distinguish between selective, differential and enrichment media.

List and explain the importance of Koch’s Postulates.

Explain how pure culture technique allows you to separate different bacterial species in a mixed culture.

Explain why petri plates are incubated upside down.

Explain the importance of the streak plate method.

Explain the importance of the pour plate method.

Discuss the effects of temperature on the metabolism of the cell.

Distinguish between pychrophiles, psychrotophs, mesophiles, thermophiles and hyperthermophiles.

Give examples of each.  

Explain what is meant by the term cardinal temperatures and explain their importance in respect to microbial growth.

Explain the effect temperature has on enzymes and proteins.

Explain the effect temperature has on membrane fluidity and lipids.

Distinguish between alkaline and acid.

Name the pH range in which most microbes grow.

Bacteria tend to grow within what range.

Fungi tend to grow within what range.

Distinguish between neutrophiles, acidophiles and alkaliphiles.
Explain how microbes maintain a nearly neutral pH in their cells.

Explain the importance of hydrogen ions to membrane stability in acidophiles.

Explain how we maintain a proper pH in lab media.

Define the term water availability.

Explain the process of osmosis. Distinguish between hypotonic, isotonic, and hypertonic environments.

Explain the following processes:  lysis, crenation, and plasmolysis.

Explain what is meant by a water balance.

Explain the osmotic effects found in a high salt environment.

Distinguish between mild halophiles, moderate halophiles, extreme halophiles and holotolerant microbes.

Distinguish between osmophiles and xerophiles.

Name and describe the five types of oxygen relationships.

Name the toxic oxygen byproducts and briefly explain their effects on the cell.

Name the most toxic form and explain why it is not usually much of a problem.

Name the enzymes used to destroy toxic oxygen byproducts.

Make a table showing the five type of microbe (in relationship to oxygen) and the enzymes they have.

Define the term hydrostatic pressure.  Explain how it is usually measured.

Distinguish between barophilic and barotolerant bacteria.

Explain why we speak of microbial growth in terms of populations rather than individual cells.

Briefly describe the process of binary fission.

Distinguish between binary fission and mitosis.

Define the term doubling time.

Explain the factors that affect doubling time.

Explain the relationship between doubling time and how fast a population is growing.  Explain why it is an inverse relationship.

Explain the term exponential growth.  ‘

Explain why exponential growth of bacterial occurs in a straight line rather than a stair step fashion.

Briefly explain what occurs in the following phases of microbial growth:  lag phase, log (exponential) phase, stationary phase and death phase.  

Name the phases that always occur and the ones that may or may not occur.

Discuss the changes that occur when cell leave the lag phase and enter the stationary phase.

Explain why a lag phase might not occur when you subculture.

Briefly explain the process of continuous culture.

Draw a quick diagram of a chemostat.

Define the term colony.

Explain how colony color, shape, texture and other characteristics can be used to identify bacteria.

Explain why cells in different parts of the colony may be in different growth phases.

                MEASURING MICROBIAL NUMBERS

 AFTER THIS UNIT YOU SHOULD BE ABLE TO:
Name the indirect methods of measuring microbial growth.

Name the direct methods of measuring microbial growth.

Name the methods that will give you a total count.

Name the methods that will give you a viable count.

Explain how total and vital counts differ.

Explain how direct and direct counts differ.

Explain how turbidity is used to determine microbial growth. Give the benefits and drawbacks of using this method.

Explain the importance of a standard curve and briefly explain how one is obtained.

Explain how dry weight is used to determine microbial growth. Give the benefits and drawbacks of using this method.

.

Explain how metabolic activity is used to determine microbial growth. Give the benefits and drawbacks of using this method.

Give an example of this type of measurement.

Explain how direct counts are used to determine microbial growth. Give the benefits and drawbacks of using this method.

Distinguish between a Petroff Hauser Chamber and a Coulter counter.  Explain when each one would be used.

Explain how a plate count is used to determine microbial growth. Give the benefits and drawbacks of using this method.

Explain what sampling error is and how it can be avoided at a reasonable cost.

Explain how the most probable number is used to determine microbial growth. Give the benefits and drawbacks of using this method.

Give an example of when it would be used.

Explain how accuracy can be increased without going broke.

Explain the role of filtration in determining microbial growth.  Give several examples where this would be important.

               CONTROLLING MICROBIAL GROWTH

AFTER THIS UNIT YOU SHOULD BE ABLE TO:
Briefly explain how microbial cells die.  

Define the following terms:   sterilization, disinfection, sanitation, decontamination, antisepsis, microbiostatic, and microcidal.

Explain how we calculate the rate of microbial growth.

Define the term decimal reduction time and why it is important for microbial growth control.

Explain why sterility is based on probability rather than absolutes.

Name the three things we need to know to design an effective sterilization program.

Define the terms thermal death point and thermal death time and explain how they are useful for describing the susceptibility of a particular microorganism.

Explain why heat is probably the best method to use if the material is not damage by it.

List the advantages and disadvantages of using heat.

Distinguish between dry and moist heat and briefly describe how each destroys microbes.
Briefly describe how an autoclave works.

Define the term heat labile and discuss how you would treat heat labile materials.

Explain the effect of cold on microbes. 

Explain why freezing will kill most eukaryotic cells but not all prokaryotic.
Explain what happens when cells undergo cold shock.  Name the growth phase that would be most vulnerable to this phenomenon.
Explain what would happen to psychrophiles in a refrigerator.

Discuss the role of ultraviolet radiation in controlling microbial growth.  Discuss the advantages and disadvantages of this method.

Briefly describe how ionizing radiation can be used to control microbial growth. Discuss the advantages and disadvantages of this method.

Briefly describe how filtration can be used to control microbial growth. Discuss the advantages and disadvantages of this method.

Briefly describe how drying can be used to control microbial growth. Discuss the advantages and disadvantages of this method.

Distinguish between lyophilization and evaporation.

Define the term sublimation.

Explain how osmotic concentration controls microbial growth. Discuss the advantages and disadvantages of this method.

Distinguish between chemotherapeutic agents, germicides, germistats and disinfectants.

Explain the role of the EPA in regulating these types of chemicals.

Distinguish between high, intermediate and low activity germcides.

Make a chart using the following terms:  name of chemical, chemical class, effect, mode of action, uses.  Use this chart for the following chemicals:  phenol, o-phenylphenol, hexachlorophene, chlorhexidine, iodine, chlorine, hydrogen peroxide, iodophors, calcium hypochlorite, sodium hypochlorite, chloramines,  ethanol, isopropanol, silver nitrate, mercuric chloride,  colloidal silver,  copper sulfate,  zinc chloride,  surfactants, quaternary ammonium salts, anionic surfactants, formaldehyde, glutaraldehyde, ethylene oxide, formalin, Zephyran, Cepacol, sodium nitrate, potassium sorbate, calcium proprionate, ozone, benzyl peroxide, peracetic acid.
Explain why hexachlorophene is no longer used routinely.

Distinguish between a tincture and an aqueous solution and discuss which is greater in effectiveness.

Explain how germicides are tested for effectiveness and name the chemical used as the standard.

Define the following terms:  end point and phenol coefficient.

Distinguish between the paper disc method and use dilution method.

DRUG QUESTIONS:

AFTER THIS UNIT YOU SHOULD BE ABLE TO:
Define the term chemotherapeutic drug.

Explain why all chemotherapeutic drugs are not antimicrobial.

Distinguish between synthetic and natural antimicrobial agents.

Name the two groups of organisms that supply most of the antimicrobial agents

Distinguish between broad and narrow spectrum drugs

Describe the various drug, host and microbe interactions that can occur

Distinguish between local and systemic treatments

Describe the various ways drugs can be administered

Describe how drugs can be eliminated from the body

Discuss the concept of selective toxicity

Describe the following drug mechanisms of action:  inhibition of cell wall synthesis, inhibition of nucleic acid synthesis, interference with protein synthesis, interference with nucleic acid synthesis.

Name the drugs that would illustrate each of the above mechanisms of action (as stated in your lecture notes).

Explain the importance of antimetabolites.
Explain the importance of side effects in drug usage and give several examples.

Explain how drug resistance can occur

Explain the role of natural selection in drug resistance

Briefly describe the various methods by which bacteria are drug resistant

Define the terms: first, second and third line drugs.

Define the terms:  first, second and third generation drugs

Define the term nosocomial infection.

Explain how you might reduce nosocomial infections

Explain how the following methods are used to determine microbial sensitivity to antimicrobial agents:  Disk diffusion, dilution method, and serum killing power.

Describe the perfect chemotherapeutic agent

