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Molecular mechanism of the transmission region in the cell membrane bilayer
that regulates interleaflet interaction
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Biological membranes exhibit lateral heterogeneity through transient lipid domains, yet their asymmetric leaflet

composition has been largely overlooked in model membrane studies. This study pursued three projects to elucidate the

asymmetric architecture of lipid rafts. First, to investigate interleaflet coupling and lipid redistribution, we attempted to

establish a preparation method for asymmetric phase-separating GUVs using methyl-B-cyclodextrin-mediated lipid

exchange, and synthesized fluorescent lipid probes to evaluate Lo/Ld phase partitioning. Second, to clarify the lipid

composition-dependent localization of the Src kinase Lyn, which resides on the inner leaflet beneath glycosphingolipid

domains, we synthesized a fluorescent molecular probe incorporating lipid modifications via S-palmitoylation via

selective thioester exchange and CuAAC-based fluorophore conjugation. Third, to evaluate the effect of cholesterol

glucosylation on interleaflet coupling, we examined the flip-flop behavior of cholesteryl-B-D-glucoside (CholGlc) in
DOPC bilayers using TMA-DPH and NBD-CholGlc probes. The results demonstrated that CholGlc retains rapid

transbilayer movement and membrane ordering capacity comparable to cholesterol, suggesting that its key membrane

properties are preserved despite hydrophilic glucose modification.
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