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Enhancement in the Thermotolerance of Xylanase(AoXyn11A)
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University , Wuxi 214122, China )

Abstract: To enhance the thermotolerance of AoXynl1A ,a glycoside hydrolase family (GHF) 11
mesophilic xylanase from Aspergillus oryzae,its N-terminal region was substituted with the
corresponding one of the same family thermostable xylanase pXYLI11 from Thermobifida fusca
NTU22. Based on the rational design of xylanase thermotolerance,an ATX11A-encoding gene
(ATx11A) was constructed by replacing the 5' -end DNA fragment of AoXynl1A gene(AoxynliA)
with the corresponding one of the synthesized pXYL11 gene (xynl1PM) using the megaprimer PCR
technique. AoxynlIA and ATx1IA were expressed in Pichia pastoris GS115,respectively,and the
temperature characteristics of the expressed recombinant products, AoXynl1A and ATX11A,were
analyzed. The results indicated that the temperature optimum (7,) of hybrid xylanase ATX11A was
65 C,which was 15 ‘C higher than that of AoXynl1A. Its half-life at 60 C (¢,,°) was 55 min, which
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was 41.3-fold longer than that of AoXynl1A. When incubated at 55 ‘C , ATX11A retained more than
60% of its original activity for 3 h,while AoXynl1A entirely lost its activity only for 15 min. In this

work ,the temperature characteristics of AoXynllA were significantly improved by N-terminus

replacement.

Keywords: xylanase,N-terminus replacement,thermotolerance,molecular dynamic simulation,

rational design
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pXYLI1 () N=3i X3k (A'~T?) W &H 2 4~ N-pi%t
FEAE A5, NO—E=T7 Fil N¥-Y-S*¥(# 35 5) , W& 1(a)
Jims o BRI aE RAE —E BB Uil pXYLIL 1Y
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(a)N-3iii 341 L Xof
/\u,\‘

pXYLI1

(b)AoXyn1 1A =445 H

1 AoXynllA #1 pXYL11 N-3% 5 5l &9 B 8 14 btk 33 &
AoXynllA Ky = 44544
Fig. 1 N-Terminal sequence alignment of AoXynl1A and
pXYL11 and the three —dimensional structure of
AoXynllA
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Fig. 2 B-factor values of amino acids of AoXynl11A and pXYL11
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570 bp, % 126 bp [ xynl IPM 5' -3 J BL il 444
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Fig. 3 Curves of RMSD values of AoXyn11A and ATX11A
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(J#'5 ¥KiH 2) .
25 EAAREEENEERSE

¥ 1.7 7504 TR EXTE 4 AoXynl 1A
ATX11A W sZm (B 6 fiiE 7). HE 6 W,
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50 CH#ETFT 15 C, Sun % " 48 {0 44 B0 g 1
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Fig. 5 SDS-PAGE analysis of the purified recombinant
AoXynllA and ATX11A
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Fig. 6 Temperature optima of the purified recombinant
AoXynllA and ATX11A

1004

80

60

sl —=—50C —=55C —4—60<C

N R /%

20 F

0 5 10 15 20 25 30
5 [E] /min
(a)AoXyn11 AR #APE

LRSSt £ 510 2017 £E 36 5% 8




RESEARCH ARTICLE HE Yao,et al: Enhancement in the Thermotolerance of Xylanase
(AoXyn11A) by N-Terminus Replacement

JE (T,,=50 CH 65 C) T, % 1.8 1y Jy ikl 1%
AoXynl1A Al ATXT1A X He AR A RBEM K, (5551
9 2.55 mg/mL il 4.36 mg/mL, V.. {54 %] 4 3 917
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Fig. 7 Thermostabilities of the purified recombinant Hae e AuEE Lk & AoXynl1A papoE ,Hk
AoXynlIA and ATXIIA T BRI — 2 4 XS = 4 5 ) DA 43

iz A Protein Interactions Calculator (PIC) A4 T 1R B R, SR R 514 PCR AR
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HF N-um g, 5IAT 2878 His'"-Asp" F1 ATxIIA . 53506 Aoxynl IA T ATl 1A 16 L6 BEHE:
Asp"-Lys® DL Je 5 A E48E 5 L8 Z M 28, Mt GSI15 hE AT T 263k, AW T R F 5 W
TSI R BT AN SRR 2 ATXTIA R EERE  \ o 114 1 ATXIA (IR EEREPE . 25 5256 3 itk
PR E] MRS, b AL ATXTIA N g oo gn e T AoXyn 1A B T35 15 1 it
I VRS R RO B2 5 U AT B8 5 3L P pastorts gt ATX1IA ROUREL T AoXynl 1A f BT

CSHS RIRMILR AL PN-HRELADR. FER T EL 6L 23 T LR P A (A B B
26 BWHNZRHOANE LRI Tl U 24 K 03T 5

14 AoXynl1A FT ATX1IA 4 H ) fiz il i
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