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Oligosaccharides on cell membranes are often combined to lipids and act as glycolipids.
Interactions between glycolipids play important roles in regulating cell membrane functions,
such as the formation of microdomains. However, the details of the glycolipid interactions
including biophysical mechanisms remain unclear due to the weak binding affinity. In this study,
we developed a system for analyzing glycolipid-glycolipid interactions. By observing
fluorescence spectra of glycolipids modified with a pyrene derivative, we explored the
differences in the interaction depending on the glycan structures.

A Gg3-type trisaccharide (GaINAcP1-4Galp1-4Glcp), a glycan of gangliosides which are
glycolipids expressed in neural cells, was synthesized and modified with a pyrene derivative.
We also prepared its related oligosaccharides, GalB1-4GalB1-4Glcp and GalB1-4Glcp, linked
to the pyrene probe. Two pyrene molecules close together in solution can form an excimer.
Comparison of the fluorescence spectra of these glycolipid glycans in water showed that the
Gg3-type trisaccharide exhibited excimer emission more efficiently than the others, indicating
the higher affinity for the interaction.
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