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Understanding and Living with Microbes: 

CONTENT LEARNING GOALS

Prepared for WISTR 2006, Dr. Ruth A. Gyure

1. ‘Microbe’ is a very general term that includes only organisms small enough to require a microscope for viewing. It is important to understand that the microbial world is extremely diverse and includes bacteria as well as protozoans, algae, fungi and some tiny worms.

2. The fact that microbes are extremely small is noteworthy. Most life on earth is small, not large or multicellular. Microorganisms are generally well under 100 microns in length/width. Being small and unicellular means that microbes are intimately connected to their environment, respond in an exquisitely sensitive way and must be able to respond effectively to change. 

3. Most  microbes are PROKARYOTES, a type of cell that has no nucleus or organelles. There are two major groups of prokaryotic cells, the Domain Archaea and the Domain Bacteria. 

4. Prokaryotic life dominated earth for about 2.5 billion years, during which almost all metabolic cellular functions arose. Eukaryotic cells arose at this time (still unicellular) and multicellular life much later. Humans of course are very recent arrivals. 

5. The evolutionary ‘Tree of Life’ consists of three Domains: Archaea, Bacteria, and Eukarya (consists of course of animals, plants, fungi and many groups of protists).

6. Prokaryotic cells carry extra-chromosomal elements called plasmids, which carry useful genes often conferring resistance phenotypes and other special functions. 

7. Prokaryotes reproduce asexually or clonally (simple cell division) but have many unique ways of assuring new genetic combinations, including gene sharing between cells. 

8. Prokaryotes are extremely diverse metabolically. Prokaryotes can live without oxygen in a variety of ways, can live at temperatures above boiling point, can survive extreme pressure, radiation, pH, and other physical and chemical stresses. They may also have unique abilities such as the ability to get energy directly from hydrogen gas, pull nitrogen out of the air, de-toxify poisonous compounds, or produce useful compounds through their metabolism (e.g. antibiotics, foods, adhesives).

9. The most common way of life for prokaryotes is communal, in mats, biofilms and other types of associations. In these communities, bacteria communicate actively, sense the environment, change the environment, and both compete and cooperate with each other. The most common way for bacteria to grow is SLOWLY. 

10. Some bacteria are pathogens of humans, animals and plants. An understanding of all the above helps us understand how they make us sick and how we can respond to them, thus preventing illness and maintaining healthy populations of animals and plants. 
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The Phylogenetic Tree of Life based on Comparative ssrRNA Sequencing.The rooted Tree lands the prokaryotes in two Domains, Archaea and Bacteria. At a taxonomic level, organisms at the tips of the Archaeal branches represent Orders; the tips of the bacterial branches are Phyla. On the Archaeal limb, the three physiological groups are evident in the names: "thermo" and "pyro" for the extreme thermophiles; "methano" for the methanogens; and the extreme "halophiles". The most important, best known, and diverse groups branching off of the Bacterial limb are the Cyanobacteria, Proteobacteria and Gram positives.  See http://www.bact.wisc.edu/Bact303/MajorGroupsOfProkaryotes











