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Incorporation of Fluorescent Molecules into Bilayer-Structured Cellulose Assemblies for
Application to Cellulase Detection (School of Materials and Chemical Technology, Tokyo
Institute of Technology) (OKoichi Shirokawa, Toshiki Sawada, Takeshi Serizawa

Cellulose chains form crystalline assemblies with structural stability in nature. However,
their use as self-assembled materials is still rare, possibly due to the difficulty in precise
chemical synthesis and control of their self-assembly. We have previously developed octyl p-
celluloside (Cell-Cs) assemblies with a bilayer structure, in which the cellulose moieties were
crystalized with parallel cellulose I allomorph, based on enzymatic reactions. In this study, we
demonstrate the incorporation of environment-responsive fluorescent molecules into the Cell-
Cs assemblies. The incorporated molecules were successfully released by incubation with
cellulases, which catalyzed the hydrolysis of the cellulose moieties. The release rates of the
incorporated molecules increased with increasing the cellulase concentration. Mass
spectrometry revealed that the degree of polymerization for the cellulose moieties was
decreased in a time-dependent manner. These results suggest that the incorporation of
fluorescent molecules into the Cell-Cs assemblies and subsequent release by cellulase-
catalyzed hydrolysis would be a simple strategy to detect cellulase.
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