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Development of suitable biocatalysts for the biomass to fuels and chemicals industry remains a significant technical challenge.  We have developed a series of stable E. coli strains that convert hexoses and pentoses to ethanol by transforming non-fermentative strains (Dr. David Clark, SIU) with pLOI297 plasmid (Dr. Lonnie Ingram, U of Fl) carrying the alcohol dehydrogenase and pyruvate decarboxylase genes from Zymomonas mobilis.  Expression of ADH and PDC not only restored their ability to grow in anaerobic cultures, the plamid was retained in the absence of antibiotics.  Furthermore, the modified strains produced ethanol from sugar mixtures and hydrolysates prepared from corn fiber at 90-93% of theoretical based upon beginning sugar concentrations.

When the strains fermented sugar mixtures, as expected, the glucose was used in preference to xylose.  To allow for simultaneous sugar utilization, a catabolite repression mutant (ptsG) was constructed that simultaneously used glucose and xylose and produced ethanol at 94% of theoretical.  This research demonstrated that metabolic engineering approaches can be used to modify E. coli to provide for more efficient fermentation of hemicellulose containing biomass hydrolysates.

