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Fluorescence spectroscopic analysis of carbohydrate-carbohydrate interactions using pyrene-
attached oligosaccharides (’School of Materials Science, Japan Advanced Institute of Science
and Technology,’Graduate School of Pharmaceutical Sciences, Nagoya City University)
OMatsui Keita', Tatsuoka Hiroaki', Yamaguchi Takumi'-?

Oligosaccharides are essential molecules for maintaining biological activities such as cell-cell
adhesion and signal transduction. We have been developing neoglycolipids inspired by
glycolipids on cell membranes to mimic the oligosaccharide functions. It is known that
cis-interactions between glycolipid glycans play important roles in the regulation of cell
membrane functions, including microdomain formations. However, the details of the
carbohydrate-carbohydrate interactions found on the membrane are unclear due to the weak
binding affinity. In this study, we synthesized artificial glycolipids linked with a pyrene
derivative as a fluorescent probe to investigate the carbohydrate-carbohydrate cis-interactions.

We had previously reported the synthesis of neoglycolipids containing lactose (Galpl-
4GlcB) and Gg3-type oligosaccharide (GalNAcP1-4Galp1-4Glcp), which generate giant
vesicles with different morphologies. Here, we designed artificial glycolipids in which a pyrene
derivative was linked to the reducing end side of these oligosaccharides. In general, two pyrene
molecules close together in solution exhibit excimer emission with a wavelength distinct from
that of a monomer. By observing the fluorescence spectra of the prepared pyrene-modified
neoglycolipids, we analyzed their cis-interactions depending on the glycan structure.
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