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Evolutionary processes and ecological interactions that drive patterns of microbial diversity

situ speciation

Not all microbes are everywhere. Widespread evidence supports the existence of distinct patterns of microbial biogeography, yet the evolutionary and ecological processes that create and maintain these patterns remain evasive. In particular, the influence of dispersal dynamics on microbial biogeography is poorly understood. I explored these questions using a culture collection of over 1,000 Streptomyces strains isolated from grassland sites spanning the United States. Using population genetic and genomic approaches, I found strong evidence of dispersal limitations that result in a latitudinal diversity gradient, an observation widely described in plant and animal species but largely undocumented in terrestrial bacteria. I also found phenotypic and genomic evidence in support of historical demographic processes precipitated by post-glacial expansion dynamics in the late Pleistocene creating patterns of contemporary biogeography. More recently, I’ve explored the dispersal capabilities and geographic range size for over 70,000 dust-associated microbial taxa and found that most taxa have small and very few have large ranges. I also identified phenotypic traits and genomic attributes associated with large ranges. These data highlight the importance of historical demography and dispersal capabilities in creating patterns of microbial biogeography. 
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