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Cellulosic biomass, which contains large amounts of glucose and xylose, is the new ideal feedstock for the production of ethanol to substitute or replace gasoline.  It has been found that the naturally occurring Saccharomyces yeasts used for industrial production of ethanol are unable to ferment xylose.  We have successfully developed genetically engineered Saccharomyces yeasts that can effectively co-ferment both glucose and xylose simultaneously to ethanol.  We accomplished this by the cloning and over-expression in the yeast of three xylose-metabolizing genes, the xylose reductase gene (XR), xylitol dehydrogenase gene (XD), and xylulokinase gene (XK).  In comparison with the recombinant yeast developed by others, the cloning and over-expression of XK was the key that made our yeast capable of fermenting xylose.  Only recently, we realized that the most extraordinary event happened during our cloning of the xylulokinase gene more than ten years ago. Without this “miraculous” development, we would never have been able to develop the ideal glucose/xylose co-fermenting yeast that we designed.  I will share with you the rationales that led to our design of this yeast as well as the exciting and unexpected “miracle” that made our yeast the one and only Saccharomyces able to effectively co-ferment glucose and xylose from domestically available renewable cellulosic biomass to ethanol, lactic acid, as well as many other wonderful new products to be developed.

