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Table 1  Grafting polymerization from magnetic microspheres
Content of brush Content of PGMMA Content of PGMA Content of PDMA-EMA
Entry Monomer
% mmol/g mmol/g mmol/g
1 GMMA/GMA 61.9 1.7 2.4 —
2 GMMA/DMAEMA 46.1 2.2 — 0.7
3 GMMA/DMAEMA/GMA 59.9 1.8 1.9 0.4
PGMMA
. PGMA
PDMAEMA
1
3#
300 nm 400 nm
ATRP
500 nm
| -
g. 1 TEM images of a magnetic microsphere initiator and b
magnetic microspheres with P GMMA-r-DMAEMA-r-GMA  brushes
2.2
3
G 2 #
2 PGMA 34
1#
PDMAEMA 3#

1#
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Table 2 Immobilization of penicillin G acylase on magnetic microshperes with copolymer brushes

Immobilzed protein

Activity of immobilzed enzyme

Activity yield

Microbead
mg/g Ulg * Ulmg * %
55.1 671+ 10 12.2 36.5
2 31.3 333+13 10.1 30.2
3 51.3 767 + 62 15.0 4.9

# Unit of the enzyme activity per gram of the enzyme-immobilized beads ® Unit of the enzyme activity per milligram of the immobilized protein

2 #

—Fe3 04

- 2 Photograph indicating the attraction of penicillin G acylase-

immobilized magnetic microspheres dispersed in water by a magnet
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Fig. 3 Kinetics of penicillin G acylase immobilization on

magnetic microspheres with copolymer brushes
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PREPARATION OF MAGNETIC MICROSPHERES WITH POLYMER BRUSHES
CONTAINING EPOXIDE AND AMINO GROUPS AND IMMOBILIZATION
OF PENICILLIN G ACYLASE ON THEM

LI Xiutao HUANG Junsheng ZHANG Yong GUO Miao YAN Husheng
Key Laboratory of Functional Polymer Materials ~ Ministry of Education  Institute of Polymer Chemistry ~Nankai University —Tianjin 300071

Abstract Magnetic microspheres with polymer brushes containing epoxide and amino groups were prepared and
used as the support for immobilization of penicillin G acylase. The introduction of the amino group would accelerate
the adsorption of enzyme to the support by ionic interaction and then the adsorbed enzyme was immobilized
covalently by reacting with the epoxide group. Magnetic microspheres with atom transfer radical polymerization

ATRP initiators were first prepared from crosslinked poly acrylic acid microspheres in which superparamagnetic
Fe;O, nanoparticles were dispersed. Random copolymer P GMMA-r-DMAEMA-r-GMA GMMA  glycerol
monomethacrylate DMAEMA N N-dimethylamino ethyl methacrylate GMA glycidyl methacrylate was grafted
onto the magnetic microspheres by ATRP initiated from the magnetic microsphere initiators. For comparison magnetic
microspheres with P GMMA-r-DMAEMA  or P GMMA-r-GMA  brushes were also prepared. The GMMA units in
the brushes made the brushes to be hydrophilic DMAEMA units introduced amine groups and GMA units
introduced epoxide groups. Immobilization of penicillin G acylase on these brush-grafted magnetic microspheres
showed that both of the activity and activity yield of immobilized penicillin G acylase on P GMMA-r-DMAEMA-r-
GMA  brush-grafted magnetic microspheres were the highest and the immobilization on them was faster than that on
P GMMA-r-GMA  brush-grafted magnetic microspheres. The immobilized enzyme possessed much higher thermal
stability than the free enzyme. The optimal pH value for the immobilized enzyme was slightly higher. After ten cycles
of repeated use 70% of the activity still remained.

Keywords Enzyme immobilization Magnetic microbeads Polymer brushes Penicillin G acylase





