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Improvement in the Catalytic Properties of A GH 11 Xylanase AEx11A
from Aspergillus oryzae by Saturated Mutagenesis

LIU Yan', ZHANG Ting', KAN Tingting®, LI Jianfang', WU Minchen”
(1. School of Food Science and Technology,Jiangnan University, Wuxi 214122,China;2. School of
Pharmaceutical , Jiangnan University, Wuxi 214122, China;3. Wuxi Medical School,Jiangnan University , Wuxi
214122, China)

Abstract: In order to improve the catalytic properties of AEx11A,a glycoside hydrolase (GH)
family 11 xylanase from Aspergillus oryzae ,the Thr®, Asn'®, Val', Pro'” and Ile'*-encoding codons
in AExI11A were selected for saturated mutagenesis by whole-plasmid PCR technique. Then,the
mutagenesis libraries of AEx11A were constructed by transforming these variants into £. coli BL21
(DE3) ,respectively. Using the enzyme activity of xylanase as criterion,transformants having an
increase of more than 30% in activities were selected from the libraries by DNS method. Two
mutation sites (Thr98 and Vall24) with remarkably increased enzyme activities were subjected to
iterative saturation mutation (ISM) and the optimal mutant, AEx11A™®"V'*Q was selected. The
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specific activity and catalytic efficiency of purified AEx11A™®PV2Q were 3.04- and 2.74-fold those of
AEx11A. An improvement in the thermostability of AEx11AY**" was observed compared with that of
AEx11A ,while the temperature properties of the other two mutants almost had no changes.

Keywords: Saturated mutagenesis,Aspergillus oryzae ,Xylanase, catalytic properties
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Table 1 PCR primers for the saturation mutation

< B/
518 24 Bk
bp

SIS (5'—3")

TO8X-F AGTCGTACGGCNNKTACAACCCCGGCA 27
N100X-F TACGGCACATACNNKCCCGGCAG 23
V124X-F  TCTATACCTCTNNKCGAACCAATGCAC 27
P129X-F ACCAATGCANNKTCTATCATCGGGAC 26
1132X-F ACCATCTATCNNKGGGACGGCGAC 24

T7-R TGCTAGTTATTGCTCAGCGG 20

TRk A S SR T 45
1.5 RELEXEMHEMIGIE

Ph pET-28a-A Ex11A HHEHR , T98X-F N100X-
F . V124X-F P129X-F F1 1132X-F & E5149,T7-
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BL21(DE3) , #4 JE AR FI 58 48 SCPE . B> 578 ai A
W L Pk ik 97 W54k -+ (E. coli/AEx1IA™ E. coli/
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FE. coli/AExT A X REAL B AR ), HFT
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Fig. 1 Three—dimensional structure of AEx11A
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2.52.1.90 3.14 % . ¥ E¥EWCR ] Ni-NTA #E4lifk,
AExTTA™® AExT1AYT FI AEx11A™VI20 3§ A 5
I EE TG PR R 1 451,61 120.5.1 859.4 U/mg, 4%
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Fig. 2 SDS-PAGE analysis of expressed products
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Fig. 4 pH optimum (a) and pH stability (b) of xylanase
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Table 2 Kinetic parameters of xylanase

kel Ko
(mL/(mg- s))

K.,/(mg/mL)

AEx11A 143640 2.87+0.07 500 1.00
AEx11A™® 2 082+£31 2.06+0.06 1011 2.02
AEx11AY>" 1 72723  2.32+0.06 744 1.49

AEXTTA™VER 2 366+52  1.73+0.05 1 368 2.74
b ||

VEH %t AR AEXTTA #6417 7 & A K1
i, g X AEXTIA 48 The®® Asn'™® Val'™,
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Table 3 Comparison of the kinetic parameters of several GH11 family xylanases
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rePPBaxA 10 Bacillus amyloliquefaciens P. pastoris 13.1 5.41 242 [24]
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