Exam 1 Study Guide

Microbiology
Note: These learning objectives are intended as a study guide. This is not intended to be the sole source of your studies. This is not necessarily a complete guide and you should be familiar with all topics covered in lecture as well as Independent Study.  Focus topics will form the basis of the short answer and essay questions on exams.
CHAPTER 1

- Know introductory material on the ways microbiology has contributed to the understanding of infectious disease, biotechnology, environmental science, and human health
- Describe to contribution of the following to science and microbiology:


Anton van Leeuwenhoek




Robert Hooke




Louis Pasteur




Robert Koch




Joseph Lister






Francesco Redi





-  Describe the difference between spontaneous generation and biogenesis
-  List and explain the significance of the criteria called Koch's Postulates 
- Define and give an example of the binomial nomenclature system in proper scientific format
- List the three domains of life and know which kingdoms belong to each domain


FOCUS TOPICS

1.  The Center for Disease Control (CDC) and other world health organizations are intensely focused on EIDs and re-EIDs.  Describe three different factors that are responsible for the recent increase in  EIDs (or re-EIDs) and give microbial examples of each.  Which factor do you think will be the biggest contributor to EIDs in the future?
CHAPTER 3  

Define the following and be able to convert from one unit to another:


meter (m)




centimeter (cm)




millimeter (mm)



micrometer (µm)


nanometer (nm)


Be able to identify and give the function of the following components of a light microscope:

ocular lens

objective lens

stage


light source

condenser

iris-diaphragm

coarse adjustment

fine adjustment

arm

Define resolving power
Determine the total magnification of a light microscope for different objective lenses
Describe basic characteristics, including most beneficial use, of the following types of microscopy:

brightfield




darkfield


phase-contrast






fluorescence



transmission electron 




scanning electron

Define the following:


staining




heat fixation



basic dye



acidic dye



simple stains


differential stains



special stains



mordant



decolorization

Be able to list the steps in the Gram stain, and the reagents used in each step.

Be able to differentiate between Gram (+) and Gram (-) bacteria, both in their stain color and why they stain differently.

FOCUS TOPICS:
1. To observe specimens under the scope, often times one must rely on staining.  One of the most influential and crucial stains might well be the Gram stain.  Know the following about the Gram stain:


- Steps used to prepare a slide for staining (smear, air dry, heat fix)



- Steps used in the Gram stain itself, including the appearance of cells at each step



- Why the Gram stain is a differential stain and not a simple stain



- How cell wall composition results in the differential staining results (see Focus Topic #1 in Chapter 4)

CHAPTER 4

List 4 differences between prokaryotic and eukaryotic cells, and define the terms prokaryotic and eukaryotic.

Define the following:


coccus



bacillus



spirillum

vibrio



diplo- strepto- staphylo- 




pleomorphic

Describe the structure and function of the following prokaryotic structures:


capsule (glycocalyx)



flagella



sex pili


attachment pili




axial filaments


ribosomes
Compare the chemical components of the cell walls of Gram + versus Gram -
Describe why the cell wall composition contributes to the results of Gram staining

Describe what aspects of the Gram – and Gram + cell walls contribute to pathogenicity 
Define the following:


osmotic lysis



diffusion



osmosis



osmotic pressure





semipermeable membrane



concentration gradient

Describe the purpose and circumstances for endospore formation, including the processes of sporulation and germination.

FOCUS TOPICS:
1. Within the prokaryotes, the cell wall plays a crucial role in both determining the properties of the microbe, as well as the way in which humans attempt to control them.  You should know the components of the prokaryotic cell wall and the differences between a Gram positive and Gram negative wall.  
2.  Based on the properties of prokaryotic cells, provide evidence supporting the endosymbiotic theory.
CHAPTER 5

Define the following:


metabolism




catabolism



anabolism

Describe the function of an enzyme and its mechanism of action
Define the following terms:


cofactor



coenzyme



apoenzyme



holoenzyme

Be able to explain how the following factors influence enzymatic activity:


temperature



pH



substrate concentration



competitive inhibitors


noncompetitive inhibitors

Recognize the three methods of ATP production:  substrate level, oxidative phosphorylation and photophosphorylation.
Be able to list the starting and ending compounds (especially sugars, ATP, e- carriers) of the following metabolic pathways:


aerobic respiration


anaerobic respiration



fermentation



Describe how ATP harvest varies in the above pathways.
Describe why anaerobic microbes grow more slowly than aerobic ones.  Compare total energy harvest (give numbers) to back up your answer.
Be able to list products and reactants of the following pathways:


Light-dependant photophosphorylation (cyclic and non-cyclic)


Light independent photophosphorylation 

Describe the difference between oxygenic and anoxygenic photosynthesis.

Describe how the following organisms produce energy (ATP) and what carbon source is used:

autotrophs





heterotrophs




photoautotrophs



photoheterotrophs




chemoheterotrophs



chemoautotrophs

FOCUS TOPICS:
1. Oxidation-reduction reactions are central to metabolism, especially in the formation of stored energy.  Understand the difference between oxidation and reduction and its role in the generation of ATP by the different phosphorylation methods:  substrate-level phosphorylation, oxidative phosphorylation, and photophosphorylation. Why would a microbe rely on a less efficient metabolic process like anaeorobic respiration or fermentation to produce energy?
2. Energy and carbon sources are necessary for metabolic processes.  Some microbes are fastidious (have complex nutritional requirements) while others are fairly self sufficient.  This leads to the great diversity of microbes we see, as well as the difficulties we have in cultivating them in the lab.  Be able to describe the nutritional requirements for the different classes of organisms and give microbial examples of each.  See Analysis Question 3 in the Study Questions at the end of the chapter for practice.
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