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Speciation in bacteria may be happening everywhere, every day!

Required Reading

(Rainey and Travisano 1998)
This is the most direct, visually appealing, and inspiring demonstration of the capacity of bacteria to form new ecotypes during the time your hat is being dropped.  This work fits within the paradigm of experimental microbial evolution, in which a single strain is cultured in liquid, and allowed to evolve, without recombination or exogenous DNA, into multiple, ecologically distinct populations.  What makes this work particularly interesting is that the investigators have shown how the various ecologically distinct populations are adapted to different physical and chemical environments within the culture.  

(Treves et al. 1998)
Perhaps if I were a biochemist rather than a retread drosophilosopher, I would find this the most direct and inspiring demonstration of the potential for adaptive evolution in bacteria.  You decide.  In any case, Treves et al. have shown through replicate experiments that a single strain of E. coli, here growing in a glucose-limited chemostat environment, inevitably evolves into two ecologically distinct populations:  one that primarily utilizes glucose and secretes a lot of acetate into the environment, and another that primarily utilizes the secreted acetate.  What makes this work particularly interesting is that there was only one resource put into the environment, yet the bacteria themselves created another resource (acetate) that made the existence of two niches and two populations possible.  

Optional Reading

(Rozen and Lenski 2000)
The investigators show that in serial batch culture, one strain of E. coli diverged into two populations that have coexisted for tens of thousands of generations.  The authors explore the roles of cross-feeding as well as mutual antagonism (secretion of poisons that affect the other strain).  

(Imhof and Schlotterer 2001)
One potential weakness of the above-listed approaches is that they depend on the investigators’ abilities to distinguish ecotypes by the morphology of their colonies.  In contrast, Imhof and Schlotterer have worked out a protocol that can potentially detect every ecotype that comes along.  They begin with a strain containing a plasmid with microsatellite DNA.  Microsatellite DNA contains multiple short tandem repeats, which tend to increase or decrease rapidly in number (owing to the difficulty of high-fidelity DNA replication caused by multiple short repeats).  Thus, we can detect genetic variation.  Imhof and Schlotterer provide numerous examples of periodic selection using microsatellites as markers (i.e., variation in microsatellite repeat number crashes to zero).  They also find cases where a microsatellite type increases to high frequency but not to 100%.  Although the authors do not consider this, I would like you to consider the possibility that these cases suggest the existence of multiple ecotypes, whereby a single adaptive mutant cannot go to fixation throughout the culture.
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