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This study describes purification of three extracellular xylanases from
Aureobasidium pullulans ATCC 20524 and Penicillium eitrinum FERM P-15944 and
characterization of their enzymatic properties. Moreover, all the fungal xylanase genes
were cloned, sequenced and expressed in yeasts, and the regulatory system of these
xylanase genes was studied.,

The XynI (M: of 24,000 and pI of 6.7) and XynA (M; of 20,000 and pI below 3.5)
from A. pullulans and P citrinum, respectively, were classified into glycosyl hydrolase
(GH) family 11, while the XynIl (M; of 39,000 and pl of 8.9) from A. pullulans was
classified into GH family 10. Kylanase activity of the Xynl was optimal at pH 2.0. The
deduced amino acid sequence showed 94% identity with that of a previously reported
equivalent gene (xynd) encoding a xylanase with an optimum pH of 4.8 from A.
pullulans NRRL Y-2311-1. The construction of a 3D model and mutational analysis of
the Xynl has facilitated identification of key amino acid residues responsible for its low
pH optimum, along with their locations; it was found that Glu-157 and Asp-73 at the
edge of the active site cleft play an important role in its acidophilicity. '

These cloned xylanase genes were expressed in Pichia pastoris using its own
secretory signal sequence. Subsequently, the Xynl signal peptide was compared with the
signal peptides of Saccharomyces cerevisiae a-mating factor (o-MI) and P pastoris acid
phosphatase (PHO1) for the secretion efficiency of Xynl expressed in P. pastoris. The
amount of recombinant xylanase Xynl secreted into the medium by its own signal
| peptide (178 mg/) was comparable to that by the a-MF signal peptide and two-fold
higher than that by the PHO1 peptide. In addition, the Xynl signal peptide allowed
protein secretion in Escherichia coli, suggesting that the signal sequence is useful for )
heterologous secretory expression in both bacterial and eukaryotic cells.

The family-10 xylanase (XynIID), which had optimum pH at 6.0, was purified and
its encoding gene was cloned from A. pullulans under the pH controlled culture
condition, whereas the family-11 xylanase (Xynl) was purified from the fungal culture
without pH control. To investigate whether the xynll was regulated by the ambient pH,
the expression levels were quantified by using real-time PCR. These results showed that
A. pullulans seems to have a regulatory system responsible for the high transcription
level at the optimum pH for the enzyme activity of the gene product.

Finally, it was attempted to create the ethanologenic derivative of B coli KO 11
that ferment xylan directly using the secretory signal peptide of Xynl from A. pullulans
and the neutral xylanase XynA from P citrinum. The resultant transformant
successfully expressed the xylanase without loosing the ethanol productivity and the
activity was detected in the culture supernatant.
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