CHAPTER 27:  PROKARYOTES & THE ORIGINS OF METABOLIC DIVERSITY
I.  They’re (almost) everywhere!  An overview of prokaryotic life

· prokaryotes dominate the biosphere;  they are the most numerous organisms and can be found in all habitats

· prokaryotic cells differ from eukaryotic cells in several ways:

· prokaryotes, while very small, have a tremendous impact on the Earth

II.  Archaea and Bacteria 

· archaebacteria:

· eubacteria:

· domain classification:

III.  The success of prokaryotic life is based on diverse adaptations of form and function

A. Morphological Diversity of Prokaryotes

B. The cell surface of prokaryotes

· peptidoglycan =

· Gram-stain =

1. Gram-positive bacteria

2. Gram-negative bacteria

· capsule =
· pili =

C. The Motility of Prokaryotes

1. flagella –

2. filaments which are characteristic of spirochetes, helical-shaped bacteria

3. gliding

· taxis =

D. Internal Membranous Organization

E.  Prokaryotic Genomes

· genophore =

· plasmid =

F.  Growth, Reproduction and Gene Exchange

· endospore =

· although meiosis and syngamy do not occur in prokaryotes, genetic recombination can take place through three mechanisms that transfer variable amounts of DNA:

1.

2.

3.

IV.  All major types of nutrition and metabolism evolved among prokaryotes

A. Major Modes of Nutrition

· depending on the energy source and the carbon source, prokaryotes have four possible nutritional modes:

1. Photoautotrophs:

2. Chemoautotrophs:

3. Photoheterotrophs:

4. Chemoheterotrophs:

B. Nutritional Diversity Among Chemoheterotrophs

· most bacteria are chemoheterotrophs and can be divided into two subgroups:

1. saprobes:

2. parasites:

· the chemoheterotrophs are a very diverse group, some have very strict requirements while others are extremely versatile

· almost any organic molecule can serve as a carbon source for some species

C. Nitrogen Metabolism

· nitrogen fixation =

D. Metabolic Relationships to Oxygen

· prokaryotes differ in their growth response to the presence of oxygen

1. obligate aerobes =

2. facultative anaerobes =

3. obligate anaerobes =

V.  The evolution of prokaryotic metabolism was both cause and effect of changing   

      environments on Earth

A. The Origin of Glycolysis

B. The Origin of Electron Transport Chains and Chemiosmosis

C. The Origin of Photosynthesis

D. Cyanobacteria, the Oxygen Revolution and the Origin of Cellular Respiration

VI. Molecular systematics is leading to a phylogenetic classification or prokaryotes

A. Domain Archaea (Archaebacteria)

· some unique characteristics of archaebacteria include:

· the archaebacteria inhabit the most extreme environments of the Earth.  Studies of these organisms have identified three main groups:

1. Methanogens are named for their unique form of energy metabolism:

2. Extreme halophiles inhabit high salinity (15-20%) environments:

3. Extreme thermophiles inhabit hot environments:

B. Domain Bacteria (Eubacteria)

1. Proteobacteria:  the most diverse group of bacteria, containing three main subgroups:

*  purple bacteria

*  chemoautotrophic proteobacteria:

*  chemoheterotrophic proteobacteria:

2. Gram-positive eubacteria

3. Cyanobacteria

4. Spirochetes

5. Chlamydias

VII.  Prokaryotes continue to have an enormous ecological impact

A. Prokaryotes and Chemical Cycles

· decomposers:

· autotrophic bacteria:

B. Symbiotic Bacteria

· symbiosis:

· three categories of symbiosis:

1. mutualism:

2. commensalism:

3. parasitism:

C. Bacteria and Disease


D.  Putting Bacteria to Work

