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Effect of Engineering a Disulfide Bridge into the N—terminal Region of
Aspergillus oryzae Xylanase on its Thermostability

CHEN Zhong—fa', TANG Cun—duo', WANG Jun—qing', WU Jing, WU Min—chen™
(1. School of Biotechnology,Jiangnan University, Wuxi 214122, China;2. Wuxi Medical School, Jiangnan University,
Wuxi 214122, China)

Abstract. Site —directed mutagenesises had been done in this work with the consideration of
increasing the thermostability of a family 11 xylanase (AoXynllA) from Aspergillus oryzae. The
mutant, AoXyn11A",was obtained by introducing a disulfide bridge into the N—terminal region of
AoXynllA after N —terminal amino acid homology alignment of AoXynllA with a thermostable
family 11 xylanase,EvXynl11®. The thermostability of the wild —type enzyme and mutant were
analyzed by homology modeling,and assessed by molecular dynamics (MD) simulations. The genes,
AoXynl1A and AoXynl1AY,were expressed in Pichia pastoris GS115 ,respectively. And the effects
of temperatures on the thermostability of the expressed AoXyn11A and AoXynl11A™ were analyzed.
The results showed the optimal temperature of AoXynl1AM was raised to 60 °C from 55 °C of
AoXynl1A ;after incubated at 50 °C and 55 °C for 30 min,respectively,the mutant retained 94%
and 45% of its original activity while the wild—type enzyme retained 62.5% and 1.4% of its original
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activity. The mutant not only preserved the major excellent properties of the wild—type enzyme ,but

also enhanced the thermostability which is potentially useful in industrial applications.

Keywords: Aspergillus oryzae ,xylanase ,disulfide bridge ,thermostability, site—directed mutagenesis
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Table 1 Oligonucleotide primers for the introduction of a disulfide bridge

Xynll-F 5'-CTCGAGAAAAGAAACGCTCAAACTTGTTCCACACCCAGTAGCACGG-3' Xhol
Xynll-R,, 5'-GTATGAACCGCCGTTGCCGTTACAGTAAGTCACATCAC-3’
Xynl1-R 5'-GCGGCCGCTCAATAAACAGTGATAGCAG-3’ Notl
152 =EREREFS (1) PCR Aoxynl 1AM Sac , ,
1o . (2) PCR , o Invitrogen
PCR. pUCm-T-A0oXyn11A  PCR s . N
Xynll-F  Xynll1-R, s 194 °
C 5 min;94 C 30 5,55 C 305,72 1.8
C 305,30 ;72 C 10 min, DNS 0 2.4 mL
N 108 o PCR 0.5% (pH 5.5) 0.1
PCR , N ,Xynll- mL ,50 C 10 min
R C o :94 C 5 2.5 mL DNS , 7 min,
min;94 C 30 5,45 C 30 5,72 C 60 A s100mo , 1 wmol
s;72 C 10 min, R pUCm-— (U),
T , pUCm-T-Aoxyn11AM, 1.9
o 1.9.1 B8y k& R B JE Fe AR
1.6 40~75 C ,
pPICOK , 5%C , 100% , -
Stell3 Glu—Ala ,Glu—Ala ; 30 min
N ,
pPICIKM( 201110410391.0) , N 100%, - o
Kex2 , 0.1 mol/LL - (pH
N pUCm-T-AoXyn11A  Xho 5.5),
Not , , 1.9.2 pH pH
pPICOKM , Escherichia coli DH5«a , ,  pH 3.0~8.5
, PCR , , 0.5 pH ,
pPICOKY-A oxynl1A, 100%, pH- ;
1.7 Pichia pastoris pH 40 C 1h,
; 100%, pH-
pPICOK™ —Aoxynl1A pPICOK™ - o :0.1 mol/L -
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Fig. 1 N-terminal amino acid homology alignment of AoXynl1A with EvXynl11™
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Fig. 5 SDS-PAGE analysis of AoXyn11A and AoXyn11AM
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