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Gene cloning and bioinformatics analysis of Xylanases

and Xylosidase from Hypocrea orientalis
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(1. School of Energy Research Xiamen University Xiamen Fujian 361005 China;
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Abstract: Hypocrea orientalis EU7 — 22 had a high potential to yield hemicellulase. Two endo — xylanases genes
(xyn I xyn II) and one B —xylosidase gene ( 3 —bxl) were successfully cloned by PCR according to the repor—
ted xylanases and 8 —xylosidase gene sequences of Trichoderma reesei and Trichoderma viride. The xyn I and 3 -

bxl gene from H. orientalis showed the highest nucleotide homology of 91% and 94% with the corresponding gene
from T. reesei respectively. While the xyn II gene from H. orientalis showed the highest of 93% nucleotide homol-
ogy with the corresponding gene from T. wviride. The bioinformatics analysis indicated that the enzyme XYN I and
XYN II belonged to the glycosyl hydrolase family 11 with the molecular weight of 24. 13 kD and 24.44 kD respec-
tively. The first 19 AA of N —terminal of XYN I and XYN II were the signal peptide sequence. The enzyme XYN
I and XYN II contained three and one N — glycosylation site respectively. The isoelectric point of enzyme XYN I
and XYN II were identified as 7. 87 and 4. 86 respectively. The enzyme 3 — BXL belonged to glycosyl hydrolase
family 3 with molecular weight of 87.27 kD and isoelectric point of 5.49. The first 20 AA of N — terminal of g -

BXL belonged to signal peptide sequence. The enzyme contained 8 N — glycosylation sites. By using SWISS — Mod-
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el the tertiary structure of the three enzyme proteins were predicted and simulated. These genes cloning and bioin—

formatics analysis would help to the further research on mechanism of expression and regulation of hemicellulase.
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Table 1  The primers used in PCR to amplify DNA fragments

encoding xylanases and xylosidase in H. orientalis

(5-3)
XYN] -F ATGGTCTCCTTCACCTCCCTC
XYNT -R TTAGCTGACGGTGATGGAAGC
XYNIl -F ATGGTTGCC TTTTCCAGCCTC
XYNI -R CTAGTTGCTGACACTCTGTGAGG

xyn |
xyn |
xyn [[

xyn Il

Bxl - F ATGGTGAATAACGCAGCTCTTCTCG B —bxl
Bxl -R TTATGCGTCAG GTGTAGCATCCTTG B —bxl

1.5 PCR
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F&R.XYNI -F&R  Bxl - F&R PCR
I N I
B - o 194 C
5 min 94 C 30 s 55 C 45 s 72 C
1 min 30 72 C 10 min.
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C 30 s 61 C 30s 72 C 3 min 30
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Fig. 1 Gel electrophoresis of xylanases and
xylosidase gene fragments by PCR
(M: 200 bp DNA marker; 1: xyn1; 2: xynll; 3: B -bxl).
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Fig. 2 SignalP analysis of xylanases and xylosidase proteins from H. orientalis
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