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P 10:50. AR R @ B R AR T A S5 A B AgaS0D &9 Bl B E A 40%~75%, K Z # 2 @ Bl 2 L & & A p-3%
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Directional Immobilization of Mutant f-Agarase Aga5S0D onto Magnetic
Nanoparticles and Its Thermal Stability
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(1. School of Food Science and Technology, Jiangnan University, Wuxi 214122, China; 2. State Key Laboratory of

Food Science and Resources, Jiangnan University, Wuxi 214122, China)

Abstract: [Objective] This study aims to achieve site-directed immobilization of fS-agarase at targeted residues, thereby
enhancing its thermal stability and operational performance. [Method] Computer-aided design was employed to
selectively immobilize the mutant f-agarase Aga50D via sulthydryl groups introduced at specific cysteine residues,
enabling binding to the carrier. [Result] The immobilization conditions were optimized as follows: reaction duration of
12 h, an enzyme loading level (enzyme-to-carrier mass ratio) of 1:50, and a crosslinker-to-carrier mass ratio of 10: 50.
The immobilization efficiency ranged from 40% to 75%, with most mutants retaining the relative enzyme activity >80%.
Compared with the wild-type free enzyme, the site-directed immobilized mutant S-agarase AgaS0D exhibited superior
thermal stability at 40 °C and 45 °C . After four reuse cycles, the enzyme activity retention rate of site-directed
immobilized mutant f-agarase Aga50D remained above 30%. Notably, while the wild-type free enzyme completely lost
its activity in organic reagents, the enzyme activity retention rate of most site-directed immobilized mutant f-agarase
Aga50D remained above 70%. [Conclusion] The site-directed immobilized mutant f-agarase AgaS0D demonstrated high

enzyme activity and enhanced thermal/operational stability, showing significant promise for industrial applications.
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S LA R B R 2 ACE A IR A A X 4R AT A
1% :D2 PHASER & , 8 [F 1 & . AXS H IR 4wl s 4
Hi T B 008 (SEMD : GeminiSEM 300 B, 5 /R 2%
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8604 VSM MY, 32 [F Lakeshore 24 A o

1.3 & & L # M Fe,0, 40 K F KL (NH,-MNPS) B

il &

Vo5 7] T ) £ T A R K FIORE < K 6.25 mmol/L
FeCl;- 6H,O % f# T 30 mL & — & ¥, Jin A 50
mmol/L I /& 4 A1 0.02 g 7 B B , ol Z4 4% £ 30 min
J& 5 B ETE R S (R N 50 mL) H L 78 200 °C I &
B AR h, FE=IRE FAHE, H 482 Kk
B, 1E 60 °C N T4 6 h, 79 2 NH,-MNPS #} K .

1.4 EEEEHRETE B-37 AR EE AgaS0D HIHll &
¥ 10 mg Traut ik /] 5 50 mg NH,-MNPS &
&, T 25 °CKBR 12 h, 15 3 5 3 &5 1 10 &
F AL WG M Fe,O, 99 K JURL ( SH-NH,-MNPS) , K
EREEME S H 1 mgR®RAEM -3 IK M
Aga50D ¥ W, 1 19 i 24 g # & (B 5 0 1k
MR EE R 150, REHKEAEWE T 25 °CK
B R % 24 h, 15 B A [ E AR B-IR R
fif Aga50D .
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AgaS0D VE R, KR & T 25 °CK IR ¥ 24
h, 153 3 & ) [ 5 4 A2 7Y B-35 R Bl AgaS0D, JF 1%
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B *EXIOO‘V 2
K (4

f

v

B ——HX BEIE 11, %

K— 7€ ] [ 2 4k 9% A8 7Y B- 3 Jit B AgaS0D

(1) B 3% 77, U/mg;

K— 37 4 i & B i 6 7% /7, U/mg.
1.9 ESFEAMMNE

HX 2 mL 3 fig % ¥ W (1 mg/mL.pH 7.5) F L&
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FTIR spectra of the directed immobilized mutant f-agarase Aga50D
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Fig.2 SEM images of NH,-MNPS and site-directed immobilized mutant f-agarase Aga50D
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Table 1 Effects of organic reagents on the enzyme activity retention rate of site-directed immobilized mutant f-agarase Aga50D
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