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Previous studies have shown that high levels of complex nutrients (Luria broth or 5% corn steep liquor) were required for the rapid conversion of xylose (10%) to ethanol by the ethanologenic E. coli strain KO11.  The basis for this nutrient requirement was determined to be an imbalance in the partitioning of pyruvate between biosynthesis (acetyl-CoA) and re-oxidation of NADH (ethanol production).  Increasing acetyl-CoA availability by adding acetate, by adding pyruvate or by eliminating the wasteful consumption of acetyl-CoA (ackA deletion) increased cell yield and volumetric productivity by approximately 2-fold.  These approaches all increased carbon flow through the oxidizing arm of the TCA pathway, and all could be replaced by the addition of glutamate. Glutamate is the most abundant free amino acid in E. coli and part of the osmotic stress response.  The relatively high concentration of sugar (~0.6 M xylose) would require cells to increase intracellular glutamate, a compatible solute and osmoprotectant.  Further studies revealed that glutamate could be replaced by the addition of small amounts of other osmoprotectants (betaine or  SEQ CHAPTER \h \r 1dimethylsulfoniopropionate), indicating that the apparent need for complex nutrients initially observed reflected a need for increased production of osmoprotectants.

