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Microscopic and Macroscopic Characterization of Self-Assembled Materials for
Concerted Molecular Recognition
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In the present research project, a novel membrane-based material has been
developed. The ordered phase of self-assembled lipid membrane showed significant molecular
recognition ability of L-amino acid. By using multiple fluorescent probes, various kinds of
self-assembly systems were systematically characterized. In oleic acid/monoolein systems, a
gel-phase like ordered membrane properties was observed (in microscopic view): these properties were

common to cubic phase (cubosome) assemblies. These systems are gel states (in macroscopic view),
thus they can be utilized as hierarchical membrane materials. To increase molecular recognition for
protein (ex, amyloid beta) and nucleic acid (ex, tRNA), the membranes modified with phosphoserine
and guanidinium ligand were effective, respectively. In their interactions between target, the
membrane was dehydrated together with concerted conformational changes of target molecules.
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