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In order to ensure an efficient conversion of lignocellulosic hydrolysates into ethanol, it is necessary to improve xylose fermentation. By introduction of the genes encoding xylose reductase and xylitol dehydrogenase from Pichia stipitis and over-expression of the endogenous gene for xylulokinase, Sacchromyces cerevisiae has been shown to be able to convert xylose to ethanol. However, resulting xylose consumption rates and ethanol yields are sub-optimal. Amongst others, the limitation in efficient xylose conversion has been attributed to limited transport capacity of xylose as well as redox problems in the cell. The two first steps during xylose metabolism utilize NAD(P)H and NAD+, respectively, and an redox imbalance is therefore created.

Redox equivalents in the form of NADH and NADPH participate in many cellular reactions and utilization and production of these co-factors needs to be balanced in all part of the cell. By introduction of xylose metabolism, two fundamental problems are imposed on the cellular metabolism: firstly a large carbon flux has to be processed via the pentose phosphate pathway, which normally carries a low flux in yeast, and secondly, an imbalance in the formation of the redox factors NADPH and NADH is created. In order to ensure a high flux of xylose towards ethanol it is important to ensure that the cell can balance the net formation of these co-factors, and it is therefore necessary to engineer parts of the metabolism that carry high fluxes. In our work we have mapped the key redox fluxes in the cell and used these to evaluate different strategies to manipulate the redox metabolism in Saccharomyces cerevisiae in order to improve the xylose metabolism, and in the presentation results of this work will be discussed.

