FH1LE H 1 Y E R Vol. 11 No. 1
201343 A Chinese Journal of Bioinformatics Mar. ,2013

doi;10. 3969/j. issn. 1672 —5565.2013.01. 10

KARER EUT7 -22 KBHEEBMAEETEE A
REREVEEEFHR

Teftr' R BNE, X T

(1. EITRZ#REENIIERE , fE 1T 361005 ;2. JE TR A ARl 420, fdt BT 361005)

B OB A BN EUT -2 AEH S EASEBNLY . RECHENAREEEAERAEREARBE, A4 HHL
S A, U PCR 8] 4478 th 7 o7 8 AT A B8 (XYN T, XYNTT) & B — A B4 8 (B — BXL) 2 H. /% 7] 4 NCBI
Blast 427 : % 77 1 B 8 xyn | 3 5 2 p A B xynl % B (X69573. 1) t B 4 5 334 51 91% sxyn 11 2 5 4 6 A B xyn2 £
(EFO079061) I t % % 5 21 93% ;8 — bxl [ 5 2 [ AE B - bxll 2 [H(Z69257. 1) t itk B %k 5] 94% . 405 8% 4
VA PR RS 1 o Il 2B T A SR 1L N KT 19 N EERI A B S, AMARESE 1 HTFEH 2413
KD, % i 5 5 7.87, &4 3 MBI (B8 YT A R AEEE 1 4T 24.44 KD, % 8 0 4.86, &4 1 MLl 5B - A
W0 R TR EA MRS, 4T B4 87.27 kD, % i 5 4 5.49, N KB 20 A BB Y BIK, S48 MEE A, A
SWISS - Model 5 A % B, K B4 58 5 & /% = 2540347 7 FOU ARl xEA R B Ak BB 4 B 2 0 R S A7 B 1 o4 A
S B AR, — H R RO B B A LR M B R R R TR RO

SRR L AR, R, R E R, A

HESES:Q343.1+5 M akFRIRES :C NEHS 1672 -5565(2013) —01 - 058 -07

Gene cloning and bioinformatics analysis of Xylanases

and Xylosidase from Hypocrea orientalis
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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 B — xylosidase gene sequences of Trichoderma reesei and Trichoderma viride. The xyn I and B -
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 B — 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 3 -
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

Gl B S TP (5" - 37) PHE kA
XYNI -F ATGGTCTCCTTCACCTCCCTC xyn |
XYNI -R TTAGCTGACGGTGATGGAAGC xyn |
XYNI -F ATGGTTGCC TTTTCCAGCCTC xyn Il
XYNII -R CTAGTTGCTGACACTCTGTGAGG xyn Il

Bxl - F ATGGTGAATAACGCAGCTCTTCTCG B —bxl
Bxl-R  TTATGCGTCAG GTGTAGCATCCTTG B —bxl
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AP 5 min, 94 °CARME 30 8,55 CiR Kk 45 5,72 CIE
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B — bxl JE A Y 2 W 254 4 : 94 C HUAZ 1 5 min, 94
CAFE30 5,61 CiB Kk 30 5,72 °C 4L 3 min,30 4~
TEFF I, 72 °C F84MEAH 10 min,
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Fig. 1 Gel electrophoresis of xylanases and
xylosidase gene fragments by PCR
(M: 200 bp DNA marker; 1: xyn 1 ; 2: xynIl ; 3: B —bxl).
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Fig. 2 SignalP analysis of xylanases and xylosidase proteins from H. orientalis
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11 AF5AE 751 : PI23LVEI26YYIME DN, 3% P57 15l 45
126 N IERR (B E R, E) ; V21I2AVE215GWGGSGSA,, 1f
PEOLRUCA S 215 DNEEER (B &R, E) s ] SWISS -
Model MWL 1 —HL5H (1 4B) . SHR
A H. Jecorina ARZEHE 1 (PDB; 1xyn) 2 HZX R (N

— Uiiefs 52 — 229 DNEILR ) P LR 7 A AR LR I
98.32%

B — AWEH il £ 11 B T R K I o 3, A ]
Prosite motif search X} 2 [ 51 i D BE Ao s iF 1748 &R,
B B2 WA K B2 3 iYRRIE P81, A
FH SWISS — Model Tl 5540032 2 1 5t — G 4544 (1]
4C) , ZH K Kluyveromyces marxianus B — %44
WEH IE 1 (J8 T 8 B 5 3K i il X % 3) (PDB:
3abz) ', HAZIXIR(N - 3565 71 =776 %L ) 1
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Fig. 3 NetNGlyc analysis of xylanases
and xylosidase proteins from H. orientalis
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Fig. 4 Structure prediction of xylanases and xylosidase
proteins from H. orientalis by SWISS — Model
(A:UIAREREEE | E68;B:. AUARBEEIZS;
C:p-NEHBED)
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