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Design and Synthesis of Silica-coated Gold Nanorods with Enzyme Inhibition Activities
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Gold nanorods (AuNRs) not only exhibit characteristic optical characteristics due to their
localized surface plasmon resonance, but also can easily optimize absorption peaks and
scattering characteristics simply by adjusting the ratio of the major axis to the minor axis". It
is also known that the unique nanointerface on AuNRs can interact with proteins or enzymes
because of the huge specific surface area®. Therefore, the purpose of this study was to design
and synthesize silica-coated AuNRs with the stability and the interface-modified nanoparticles,
and to develop nanoparticles-based inhibitors by utilizing the selective interaction with
enzymes. In fact, the as-prepared silica-coated AuNRs showed a clear interaction with the basic
enzymes, such as Lysozyme and RNase A. Since Lysozyme hydrolyzes the f-1,4-glicosidic
bonds of poly N-acetylglucosamine, ethylene glycolchitin, which has increased water solubility
of chitin, was used as a substrate. In addition, the activity was indirectly measured by the
reduction reaction of potassium ferricyanide by the generated reducing ends. As a result, it was
found that mixed non-competitive inhibition occurred in the presence of silica-coated AuNRs.
Then the Ky, value increased and the Vimax was 0.6 times that in the absence of silica-coated
AuNRs. Similarly, in the case of RNase A, the inhibitory activity by silica-coated AuNRs was
observed.
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