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Microbes are powerful reactors that perform highly specific chemical transformations, all of which can be programmed and
altered by editing the genetic code. While chemical engineers have harnessed microorganisms as manufacturing platforms for
several decades, the field has gravitated around the use of so-called “model” microbes like E. coli and yeast — these strains are
easy to grow, domesticate, and proliferate under standard laboratory conditions, but they are devoid of the traits that we want
to exploit for biotechnology. By contrast, the most marketable biological products (e.g. medicinal drugs, enzymes, nutrients) are
sourced almost entirely from unusual, unwieldy microorganisms and their biological pathways. For biotechnology to advance,
we must tap into the previously un-accessed genetic diversity in nature’s extreme and exceptional microbes. This talk will focus
on a collective of research projects aimed at “domesticating” environmental microbes, with a focus on engineering anaerobes
that work together in complex communities to decompose and recycle carbon biomass throughout the Earth — from our guts to
landfills and compost piles. Despite their importance, little information exists to parse the role of each microbial member within
their dynamic community. To address these knowledge gaps, we pioneered new techniques to isolate anaerobes from biomass-
rich environments (e.g. guts and fecal materials of herbivores), characterize their shared metabolism, and engineer synthetic
microbiomes to drive biomass to renewable chemicals. Many of these anaerobic microbes possess traits (e.g. pathways, proteins,
structures) that stand to transform biotechnology and its myriad of applications to environment, health, and sustainability.
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