VI Microbial Growth (Chapter 6)
A. Bacterial Cell Division
1. Cell  Growth and Binary Fission

a. Define the following words

1) Growth-

2) Binary fission-

3) Generation time-

b. What does each daughter cell receive during cell division?

c. Overview of Bacterial growth

1) What process do bacteria grow by?

2) What is the genetic makeup of the offspring compared to the parent?

d. Binary Fission
1) List the steps of Binary fission as given in the animation viewed in class

a) 


1]What are two ways this is different from mitosis in Eukaryotes?



a]



b]

b) 


1] What does this do for the chromosomes?

c) 

d)

            2.  MreB and Determinants of Cell Morphology


   a. What do prokaryotes contain that is dynamic and multifaceted?


   b. What is MreB?


   c. What does it form in Bacteria and Likely Archaeae?

    d.What does it form around the inside of the cell and where does it form this?

    e. What does it do?

3. Peptidoglycan Synthesis and Cell division

a. What is a major feature of cell division?

b. What direction do cell walls grow in cocci?

c. How does growth occur in rod-shaped cell?

d. What needs to happen with the pre-existing peptidoglycan so that new peptidoglycan can form?

e. What  is the process for that to occur?

1)

2)

3)


   f. What is the final step in cell wall synthesis?


   g. What is formed during this process?


   h. What antibiotic can inhibit this process?

B. Growth of Bacterial Populations

      1. Growth terminology and the concept of Exponential growth



     a. How do the bacterial generations compare with eukaryotic microbes?



     b. What 2 things is generation time dependent on?




1)




2)



     c. Define exponential growth

1) What happens to the cell number increase during this time?

                    d. The rate of Growth of a microbial culture


      e. Calculating Microbial Growth Parameters

2. The Mathematics of exponential growth

a. What number represents the geometric progression of the increase in cell number in an exponentially growing bacterial culture?

b. What is the mathematical relationship between the initial number of cells present in a culture and the number present after a period of exponential growth?

c. How is the generation time of the exponentially growing population expressed mathematically?

3. The Microbial Growth Cycle

a. What is a batch culture?

b. What are the 4 phases of a typical growth curve for population of cells grown in a closed system?

1)


a)When does this phase occur?


b) what is occurring in this phase?


c) How long can it last?

2)


a) What is occurring during this phase?


b) What is the length of the generation time?


c)What kind of a line does one get if they plot the data for this phase on a 



logarithmic graph?

3)


a) When is this phase reached?

4)


a) Why does this phase occur?

b) How can a cell survive in this phase?


c. Draw a typical growth curve for a bacterial population labeling each axes and the 



phases on the curve.

d. What are the main characteristics of each part of the growth curve

1) Lag phase

a)


        2) Exponential phase 



a)



b)


        3) Stationary phase



a)



b)


        4) Death Phase


a)



b)

     4. Continuous Culture: The Chemostat


a. What is continuous culture?


b. What is a chemostat?


        1) What can be controlled independently and simultaneouslty?

2) What is dilution rate?

3) What does this allow to be controlled in the culture?

c. Schematic for continuous Culture Device

d. In a chemostat what do the following control

1) Dilution rate

2) Concentration of the limiting nutrient

e. Is it truly possible to independently control both of these growth parameters if you are doing batch culturing?

f. The effect of Nutrients on Growth

g. What happens to the culture when the following events are occurring?

1) Too high dilution rate

2) Too low a dilution rate

3) What does increasing the limiti9ng nutrient concentration result in?

C. Measuring Microbial Growth



1. Microscopic counts


    a. While microbial cells can be enumerated by microscopic observations what is the 




good and bad of this technique?



    b. What are the limitations of microscopic counts?




1)




2)




3)




4)




5)




6)




7)



    c. How is direct microscopic counting done?



2. What is a second method for enumerating cells in liquid samples?


3. Viable Cell Counting



    a. What do viable cell counts measure?



    b. What are the 2 main ways to perform plate counts



    c. In order to obtain the appropriate colony number what must be done to the sample 




to be counted? 



    d. How do you do the Spread plate method?



    e. How do you do the Pour plate method?

f. What is the procedure for viable counting using serial dilutions?

g. When are plate counts unreliable?

h. What is the Great Plate anomaly? Why is this?

     
4. Turbidimetric methods


    a. Are turbidity measurements direct or indirect?


    b. Why are they used?

   
    c. What piece of equipment is most often used?  What is the measurement referred 



to as?


     d. How do spectrophotometers work?

e. How is a direct cell count related to a turbidity value?

f. What temperature ranges do each of the groups live for in each of the cardinal groups?

1) Psychrophile
a) Minimum

b) Maximum

c) optimum

2) Mesophile

a) Minimum

b) Maximum

c) optimum

3) Thermophile 
a) Minimum

b) Maximum

c) optimum

4) Hyperthermophile

a) Minimum

b) Maximum

c) Optimum

g. What are the advantages of Turbidity measurements?

1)

2)

h. What are disadvantages of turbidity measurements?

       1)

       2)

   D. Temperature and Microbial Growth


1. Effects of Temperature on Microbial growth



a. What is a major environmental factor controlling microbial growth?



b. What are the 3 cardinal temperatures?




1)




2)




3)


2. Where are each of the following found?



a. Mesophiles




1) What kind of animals?




2) What kind of environments?

3) What latitudes?

b. Extremophiles




1) Environment?



c. Psychrophiles




1) Environment?

e. Psychrotolerant

1) What does this term mean?

2) How does their distribution compare with psychrophiles?


  3. Microbial Growth at Cold Temperatures


a. What are some molecular adaptations to psychrophily?



1)



2)

4.  Microbial growth at High temperatures


a. What life forms exist above 65⁰C?


b. Compare and contrast thermophiles with hyperthermophiles.


5. Molecular Adaptations to thermophily



a. What are some features for enzymes and proteins that provide thermal stability




1) 




2)




3)



b. What are modifications in cytoplasmic membranes to ensure heat stability?




1) For Bacteria




2) For Archaea


c. Name one enzyme that is produced by a hyperthermophile and is widely used in 




industrial microbiology.
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