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Project Goals: The creation of a mass spectrometry workflow for high throughput screening of
microbial colonies to produce medium chain fatty acids and medium chain fatty alcohols.
Abstract
Fatty acids and fatty alcohols are value-added compounds used as industrial chemicals and
biofuels. There is an unmet need for medium-chain variants of these compounds because of a
lack of supply and their greater utility. One issue slowing biocatalyst research to produce
enhanced organisms for their production is the lack of high throughput analytical screening
methods. We developed a high throughput mass spectrometry (MS) workflow for screening up to
10,000 mutants per day. A custom software suite1 and a unique sample preparation workflow2
enable the high throughput workflow. The workflow tested microbial colonies grown on Petri
dish instead of liquid culture, greatly simplifying and accelerating the chemical screen for the
compounds. Random mutant library of several thioesterases were screened, revealing enzyme
variants showing modified substrate specificity towards producing medium-chain fatty acids 3.
The workflow can be applied to screen projects for a wide variety of compounds that are
detectable by matrix-assisted laser desorption / ionization MS, and the workflow is easily
adaptable by other labs due to the simplicity of the required experimental tools.
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