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Overexpression of Xylanase B of A. Niger in Pichia pastoris
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The interest in xylanases has increased due to their potential application in biomass fuel, biobleaching, animal feed and in food industry. Our objective was to overexpress the Aspergillus niger xylanase B gene (xynB) in Pichia pastoris and to optimize the xylanase expression conditions in recombinant strains. The xynB gene was amplified by PCR method from the genomic DNA of A. niger Z11. The xynB cDNA was obtained by a second PCR with a pair of partial complementary primers to delete the intron. It contained a 678 bp open reading frame that encoded a propeptide with 219 amino acid residues. The cDNA fragment for the mature protein containing 188 amino acid residues was fused in frame with the sequence for α-factor signal peptide of P. pastoris integration vector pPIC9K to construct recombinant vector pPICH6. The xynB cDNA in pPICH6 was successfully expressed in P. pastoris under the control of AOX1 promoter and terminator. Three recombinant P. pastoris strains, ZH2, ZH3 and ZH7, could overexpress extracellular xylanase B protein (XynB). The recombinant XynB activity produced by ZH3 could reach 1, 600 IU/ml, which was 16-fold higher than that of the original xylanase from A. niger Z11. SDS-PAGE results showed that the molecular weight of the recombinant XynB was 21KD, and the recombinant XynB consisted of over 80% in total extracellular proteins. The recombinant XynB showed optimum activity at 50°C, at pH 5.0 and maximum stability at 50°C, these were consistent with the properties of the original xylanase from A. niger Z11. The recombinant XynB was effective in hydrolyzing xylan from corn or birch in vitro. In conclusion, the xynB gene was overexpressed as an active, extracellular xylanase in P. pastoris, and the activity was higher than that of the original xylanase from A. niger Z11.
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