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So far, major sources for bioethanol production are sucrose and starch that are obtained from
sugar cane and corn as energy crops, which has resulted in undesirable competition between food
and energy. Therefore, conversion of cellulosic biomass to ethanol has been recognized as one of
important technologies for a sustainable society. Compared with energy crops, cellulosic biomasses
contain more hemicellulose whose major component is pentose. Since the yeast Saccharomyces
cerevisiae, used for ethanol production, is not able to ferment pentose, ethanol production from
cellusic biomasses is less efficient than that from energy crops. In this research, we constructed the
yeast strain that could grow with xylose as a sole carbon source by molecular breeding.

Because S. cerevisiae lacks xylose isomerizing system for the first step of xylose catabolism, it
could not ferment xylose. Therefore, we exogenously introduced cDNA(s) coding a plant (Arabidopsis
thaliana) xylose isomerase (AtXI) or filamentous fugus (Aspergillus oryzae) xylose reductase (AoXR)
and xylitol dehydrogenase (AoXDH) to S. cerevisiae W303-1A. However, it was not enough to support
the growth of this strain in a xylose medium. We next constructed the strain simultaneously
overexpressing endogenous XKS7 and TALI genes, coding xylulokinase that converts xylulose to
xylulose 5-phosphate and 7ALI gene coding transaldolase, a key enzyme of pentose phosphate
pathway, respectively. When AoXR and AoXDH were introduced, this strain exhibited a significant
growth in a xylose medium. We are planning to analyze efficiency for xylose fermentation with this
strain. In addition, the strain will be used as a platform to isolate genes coding novel cellulosic
biomass degrading enzymes from various organisms.




