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Project Goals: Engineer novel catabolic routes to redirect carbon flow, use of functional
genomics and predictive tools for systematic improvements in titer, rate, and yield (TRY)
and use of adaptive laboratory evolution (ALE) to enhance host phenotype.

Plant biomass (lignocellulose) is an underutilized carbonaceous feedstock in the industrial
microbial bioconversions. Though polymers of glucose, xylose and aromatic hydrocarbons form
lignocellulose, only glucose bioconversion to products is the commercially established bioprocess.
In the presented work we show an integrated host engineering strategy that can achieve maximum
lignocellulosic carbon bioconversion to heterologous drop-in biofuels and bioproducts by
engineering Pseudomonas putida, a non-pathogenic soil microbe. Our approach integrates A)
targeted P. putida strain engineering to incorporate heterologous non-oxidative glycolysis to limit
CO2 loss and reach theoretical maximum product yields from glucose, incorporate heterologous
xylose catabolism capability and express a multi-gene heterologous pathway for methyl ketones
(diesel substitute) production; B) adaptive laboratory evolution for improved growth on xylose
and galactose as well as tolerance to lignin-derived aromatics and ionic liquids; and C) high
throughput fitness profiling and genome-scale metabolic modeling (GSMM) to identify
experimentally implementable gene deletion targets for enhanced productivity and fitness under
bioreactor conditions. These host developments can help improve the titers, rates and yields (TRY)
of bioproducts under industrial bioprocess parameters as modeled with a sustainable pigment,
indigoidine, or in future studies with advanced biofuel candidates, methyl ketones and isopentenol.
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