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with Amino Groups ('Graduate School of Engineering and *Research Center for Artificial
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Enzymes are often immobilized on a support to be used as heterogeneous catalysts for
repetitive use. Positively charged enzymes can be easily immobilized on an assembly of silica
nanoparticles assembly (SiO,NPA) by evaporating a solution containing enzymes and colloidal
silica nanoparticles, because the silica surfaces are negatively charged under neutral pH
conditions. However, negatively charged enzymes are hardly immobilized on SiO,NPA due to
the electrostatic repulsion. Such negatively charged enzymes can be stably supported on
Si0,NPA modified with 3-aminopropyltriethoxysilane possessing positively charged surfaces
(SiO:NPA-NH»). We report herein stable immobilization of acid phosphatase that is a
negatively charged enzyme in SiO>.NPA-NH: during the hydrolysis of p-nitrophenylphosphate
at pH 6.0.
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Fig. 1 Time courses of p-nitrophenol (p-NP) formation by the

753‘6:}75)0 77 #jj“ AcP % APTES |2 ;L A3 M catalytic hydrolysis of p-nitrophenyl phosphate (p-NPP, 2.0 mM)
o L . i N in a phthalate buffer solution (0.1 M, 2.0 mL, 35 °C, pH 6.0)
ﬂz ﬁl/'ﬁ %TT ST fcﬁ VY SiONPA IZEE L fci}'ﬂ? T containing acid phosphatase (AcP) immobilized in a silica-
nanoparticles assembly (AcP/SiO2NPA, 10.0 mg, [AcP] = 1.9

(ACP/SIOzNPA) 61\ ‘{Elﬂ [/7%- AcP a: J: 5 }ih—.\'—; UM, m, broken line) and immobilized in a SiO.NPA modified

SZEH 5% - . with 3-aminopropyltriethoxysilane (AcP/SiO.NPA-NH,, 10.0
7 éﬁ‘m é j/bf“‘ (Flg 1 -> ° mg, [AcP] = 1.9 uM, e, solid line). The catalysts were removed
from the solutions after the reaction for 0.5 h.
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