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Uncovering co-evolution in natural microbial consortia using 
genomics: from wastewater granules to pink berries 

  
Microbial communities contain diverse individual microorganisms that coexist in the same physical 
location at roughly the same time. Natural communities typically display an enormous diversity in 
composition, both at the level of species within communities as well as strains within species. To 
what degree strain-level diversity is important for overall community function is still poorly 
understood. I will present results from two studies of naturally occurring microbial consortia that 
occur as millimeter-scale granular biofilms. This millimeter length scale allows us to perform 
comparative strain-level genomic analysis of a large number of replicate microbial communities. First, 
using granules from experimental activated sludge reactors, I show that strain-level differences in 
the dominant community member matter for overall community composition. Second, using 'Pink 
Berries' of the Sippewissett salt marsh, I show that mutualistically linked dominant members display 
different evolutionary histories. Taken together, these results suggest that evolutionary processes 
that shape strain-level genotype differences of community members are important to properly 
understand microbial community structure and function. 
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