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Enhancing Oxidative Stability of Glucose Oxidase from Aspergillus niger by

Site-Directed Mutagenesis

WEN Yifan'?, GU Lei'?, ZHANG Juan'?*, DU Guocheng™?*
(1. School of Biotechnology, Jiangnan University, Wuxi 214122 ,China;2. Key Laboratory of Industrial
Biotechnology , Ministry of Education, Jiangnan University , Wuxi 214122, China )

Abstract: Aiming to improve the catalytic activity and oxidative stability of glucose oxidase from
Aspergillus niger. This work conducted site-directed mutagenesis based on an analysis of the protein
structure. Four methionines (M582L,M524L ,M556L and M305L) were selected as the mutation
sites and individually replaced with leucine. The native GOD and the mutated GOD were separately
expressed in P. pastoris GS115. In the presence of H,O, (10 mM,20 mM,50 mM, 100 mM ,and 500
mM) at 35 C for 2 h,the oxidative stability of the mutants increased compared to the wild-type
under most of the circumstances. Meanwhile , M556L showed a higher (2 folds than the wild-type)
oxidative stability of all in the presence of both 100 mM and 500 mM H,O, for 2 h. Compared to the
wild-type enzyme, the k../K,, value of M556L increased (2.08 folds than the wild-type). The thermol
stability of the mutants remained unchanged while the stable pH range of M524L was extended from
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4.0-6.0 to 3.0-7.0 compared to the wild-type. It is a fact that a more stable enzyme with higher

oxidative stability is an ideal choice in most of the industrial application of GOD.

Keywords :

pastoris
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1F T 41 56 AR i B R IR 24K pPICOK-GOD |5 T Bk K
kP Escherichia coli JM109 , A& pPICIK (amp+)
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VE# P AE 5200 % AR A
1.2 ExE
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T IR
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I 20 ¢/L, — B TRFIE AL,
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T RBES SRR
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°C.200 r/min FE;FE 24 h, XI5 LA 10%4% Fh AR FR
B 1 B LR K 8 R O BMGY f, JRAE 30 °C,
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F] ODgo M 1.6~1.7 B F5 A 50 mL (500 mL =)
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FEIRKESR, B 24 /NEEAM IR TR 7350 1% 10 W 75
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151 %) 54 R ACEEEE S0 T EENE A E L.
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B, XFIX 4 4~ Met 5% 5 (14 43T 2o o] 68 % # 28 b
SAU Ak T T R b LA DB VR
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Fig. 1 Model structure of glucose oxidase
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Fig. 2 SDS-PAGE analysis of glucose oxidase
23 REBEFERGERENBH LSRR

Xt iR I AR RO Dk, B RTRCH TR
Je PURCHAE AN Al e B i S A SR 1F T AR e 1 .
7 Wl SR AL BB AE BN i A v 2 AR AR L T
S i H — i R aE 2o S BT AR B o S Al SR ok
TR, R VRS R, 7 DU R A T
W2 A iR 22, PRI, B Sl ad T 2R S K [#] 7 £k
4 5 1 A % W S A B 5 | S I AL BT A A TR
W R o AL S b — BEi RS, R AR R L
PG sl U, 2, SRS DN [ 5E o I ) R 4 i
I, OB o0 Bl e ) L A 2R e AR T
AT ENE,

XFAS [l v B H,0, 2544 i 46 0 481k i AR e 1
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Fig. 3 Oxidative stability of the wild —type and glucose

oxidase mutants

GER W] Met 5% 7 il 4 A0 SO J7 D 9 ¢
BEPE, 24 Met 556 #% Leu AR, 588 (A A Tt 401k
PSR R R B d R, Hh e AT LUHE T, Met 556 1% J2
GOD Tirf S A R £ i B S SR A . Meet AR LB AL S
SEARATT A O B AR BRI R, 5 O M L A S TR AL
BEL , vy b T LA 50 fe 05 g AR L 22K 3% . Meet 305 i
IR T AR A DX ST {E A AR A v 0
BF T, 12267 B A 2 78 AR AR A PR R AR A R

H B

iy =i
24 REMEHFLERGEREIUBHRN HZE
bk %

1 8, M556L A1 M305L (1) Fe il 5 85 4 7Y
1% W ST T AH PR T AR R LR 8 AR il MSS6L
H M305L Ll 7% 43 il 4 e 28 5 A AU 4 2 4 S AL g

F1 HERFEREUBNRTHENILBERINZES
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Table 1 Kinetic parameters and specific activities of GOD and its mutants

K.,/ (mmol/L)

(ko/K,,)/(mmol/(L-s))

X HR 120.14+1.13 35.71+0.57 570.31+4.58 15.97+0.31
M524L 19.71+0.03 34.81+£2.54 556.14+1.27 15.98+6.77
M305L 152.92+1.23 17.67+0.57 314.08+2.81 17.78+0.69
M556L 179.75+0.03 20.89+3.60 693.91+2.16 33.21+0.81
M582L 24.09+0.99 21.02+1.00 312.78+3.21 14.88+0.98

T« 2 v o RO R T X IR A A B I S R o S D B 3 R A SE IR R AR
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Fig. 4 Optimum pH value of the wild-type and glucose

oxidase mutants
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Fig. 5 pH stability of the wild—type and glucose oxidase
mutants

252 wEREARALZ G N EEXIEREDN
U AR H ORGSR Y R Al — RO B R U
By, WE 10, 20, 30, 40, 50 .60, 70 ChHYZEAE
LAY B 17, 05 2 A5 O 0 B PR B EE . 962
7 Tt I )52 T DL I 6, 2 72 il %) il T R 35
°C, 5 B A U % W A B A LSRR S

100} e

80 | '
60 L

40L

AHAT G /%

20

0L

10 20 30 40 50 60 70
L/ C
—a— X HH | —=— MS556L, —a— M305L, —=— M524L , —— M582L.
6 HANFAREUBERTBIRERNBEELR
Fig. 6 Optimum temperature of the wild —type and

glucose oxidase mutants
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