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History of Microbiology

2.
Microbial cells are microscopic, so microscopy is an essential tool for visualizing them. Pure culture technique is also essential to study the biochemistry of microbial cells, since a single microbial cell does not make detectable changes in its chemical environment.

4.
Both Joblot and Pasteur used the same fundamental experimental design: sterilize two batches of media, expose one to fresh air and keep one free of exposure to fresh air. If both produce microbes, spontaneous generation is suggested; if only the one exposed to fresh air produces microbes, that suggests that something in the air (presumably airborne microbial cells) is required. However, Joblot's method of preventing fresh air containing microbial cells from accessing his sterilized cultures was primitive, and subsequent investigators could not repeat his experiments. Pasteur's experiments also had the additional virtue that they proved that the component of air that was required consisted of particles, since they settled in the necks of his flasks.

6. 
Pre culture technique uses solid media to isolate microbial cells, so that as they grow, their descendants do not mix with the descendants of other cells, which are physically separated because they grow on separate locations on the plate. There is thus little direct competition among cells. This technique is fast and easy, but requires the microbe being isolated to be the predominant one in the inoculum, or at least not too rare.



Enrichment culture, on the other hand, uses liquid media, so that all microbes are in direct competition with each other at all times. Thus even slight differences in growth rate will lead to a shift in the proportions of different microbes in the culture, with the most rapidly multiplying ones coming to predominate. This technique can isolate minority members of a natural population, so long as conditions favoring them over competitors can be designed.

8. 
A model organism is one in which a fundamental process can be studied, and the results generalized to many other organisms. For instance, the processes of transcription and translation, studied initially in E. coli, have proved to be basically the same in all organisms. There are a number of microbial model systems:



Escherichia coli is a model organism for the study of fundamental molecular biological processes such as gene regulation in bacteria and the procaryotic cell cycle.



Caulobacter crescentus is a model organism for the study of the regulation of asymmetric cellular processes, since when it divides to produce two morphologically different cells--one with a stalk and one with a flagellum.



Bacillus subtilis is a model organism for studying the process of differentiation of procaryotic cells, since under starvation conditions it produces a spore, specialized to survive for long periods.

