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 In this paper, we describe the fabrication and characterization of a localized surface 
plasmon resonance (LSPR)-based plasmonic optical device for the label-free detection 
of oligosaccharide-lectin interaction using a core-shell-structured nanoparticle-layer 
substrate.  The oligosaccharide performs a crucial function for life phenomena such as 
cell growth, differentiation, and canceration.  To understand these functions of living 
organisms in terms of oligosaccharides, a more simplified, cost-effective, and label-
free analysis device has been desired.  To achieve this, we aimed to develop a novel 
device for the detection of oligosaccharide-lectin interactions using an LSPR-based 
plasmonic optical device.  For the detection of oligosaccharide-lectin interactions, 
the divalent N-acetyllactosamine (LacNAc) glycoside carrying a disulfide group was 
obtained using chemoenzymatic synthesis.  Additionally, the divalent glycoside was 
immobilized onto the plasmonic optical device surface.  Then, the changes in optical 
characteristics with the LacNAc glycoside-wheat germ agglutinin (WGA) interactions 
were determined.  As a result, the LSPR-based plasmonic optical device could be used 
to detect oligosaccharide-lectin interactions.  Furthermore, the LacNAc moiety, which 
was obtained using chemoenzymatic synthesis, was specifically recognized by WGA 
molecules.  This plasmonic optical device was more simplified, requiring smaller sample 
volumes than those required by conventional analytical systems such as surface plasmon 
resonance (SPR) and a quartz crystal microbalance (QCM).  Thus, the plasmonic optical 
device has potential for use in cost-effective, highly simplified, and highly sensitive test 
kits for future glycomics applications.


