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 • Rise and persistance of antibiotic
 resistant strains of human pathogens is a public health nightmare
 • In this respect hospitals are on of the scariest places to be
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 Where do antibiotic-resistance alleles/genes come from?
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 This table illustrates evolution in action: what three requirement for evolution by natural selection does this table illustrate?
 Science 293: 1786 Sept. 7, 2001
 Where do antibiotic-resistance alleles/genes come from?
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 Antibiotic resistance acquired by two fundamental mechanisms that we mention in lecture a few weeks ago: • Acquire a new gene from somebody else via
 horizontal gene transfer • Sustain a mutation that confers resistance
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 Weapons of Microbial Drug Resistance Abound in Soil Flora http://fire.biol.wwu.edu/trent/trent/microbialresistance.pdf
 Acquisition of antibiotic resistance from another cell (+) and adaptive response to selection (A) will be explored in the 1st and 2nd bacterial genetics labs.
 http://fire.biol.wwu.edu/trent/trent/microbialresistance.pdf
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 Prokaryotic geneticists used the same strategies as eukaryotic geneticist to • explore the principles of inheritance
 patterns • define the existence of genes especially
 before the era of molecular genetics What are these strategies?
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 Similar Themes in Eukaryotic and Prokaryotic Genetics: • Use model organisms to explore basic
 questions about heredity • Use phenotypic variation to explore
 hereditary processes and to define the existence of specific genes
 • Cross males and females with different phenotypes!
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 In other ways, doing genetics with bacteria is fundamentally different • number of organisms handled is off the scale
 used by eukaryotic geneticists • ability to detect very rare events is one of the
 most powerful aspects of bacterial genetics
 Prokaryotes the unseen majority From PNAS 95: 6578 June 1998 Most of the earth’s prokaryotes occur in • open ocean: 1.2 X 10 29 cells • soil: 2. 6 X 10 29 cells • oceanic subsurfaces (marine sediments below
 10cm): 3.5 X 10 30 cells • terrestrial subsurfaces (below 8 meters): 0.25 - 2.5 X 10 30 cells
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 Other habitats • animals -- many vertebrate and invertebrate
 animals contain dense populations of prokaryotes that play important roles in nutrition and disease
 • leaves • air
 We and other complex organisms are composed of an interconnected ecosystem of eukaryotic and prokaryotic cells: Density of prokaryotes on human skin: 103-104 per cm2 [except in groin and axilla where it is 106 per cm2] Total estimated number of prokaryotes on the skin of an individual is 3 X 108 cells In the human colon: 3.2 X 1011 cells/g
 (colon is about 220 g) Compare to # of people on earth-- which is?
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 http://www.census.gov/main/www/popclock.html
 http://www.census.gov/main/www/popclock.html
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 As with eukaryotic genetics, bacterial genetics relies on phenotypic variants of the organism under investigation First lab will give you a sense of how phenotypes are assayed, how crosses are designed and progeny identified and analyzed What sort of phenotypic variation can we easily observe for single-celled organism?
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 Phenotypic variation with respect to:
 1. Chemical building blocks (or other compounds) that the cell needs*/does not need to manufacture macromolecules or other cellular components
 *needs means that the cell must acquire the chemical building block from its environment
 2. Energy/carbon sources that the cell
 can/cannot utilize 3. Stuff that poisons/doesn’t poison the cell 4. Other (colony color or morphology)
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 How do bacterial acquire genes from each other? What are the mechanisms of horizontal gene transmission?
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 It is well documented that many cases of AR acquisition involve transfer of plasmid encoded genes between cells that are not necessarily closely related We will examine plasmid transfer among E. coli cells REQUIRED Reading Assignments Super bugs on the Hoof? Science 288: 792 5/5/00 http://fire.biol.wwu.edu/trent/trent/superbugs.pdf SuperBugs Abound in Soil Nature News 1/19/06 http://fire.biol.wwu.edu/trent/trent/soilsuperbugs.pdf
 http://fire.biol.wwu.edu/trent/trent/superbugs.pdf
 http://fire.biol.wwu.edu/trent/trent/soilsuperbugs.pdf
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 Decoding bacterial genotypes: We know that sex in humans is determined by the presence or absence of the Y chromosome and by the number of X chromosomes on fruitflies and worms, But how is sex determined in bacteria?
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