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ABSTRACT 
Understanding the specific interaction of enzymes that degrade cell wall polysaccharides with their substrates is an important issue, both from a fundamental and practical point of view. Such interactions are difficult to clarify under real conditions (biomass) due to the structural complexity of the plant cell wall. In this study, we present complex, concentrated model systems of cholesteric cellulose nanocrystal (CNC) suspensions reaching dimensions aiming to approach those found in the cell wall of plants. Cellulose-xyloglucan (XG) assemblies were prepared, allowing us to probe the interactions and diffusion behavior of a glucanase both in diluted dynamic conditions and in an organized and concentrated cholesteric environment (110-140 g/L). 
Experiments were designed specifically for the DISCO beamline in order to monitor in real-time the distribution of a glucanase enzyme using deep-UV fluorescence without labelling them, which could influence their activity. Experiments on droplets revealed a preferential accumulation of the enzyme in the on a synchrotron showed that XG adsorbed in an extended conformation (‘trains’) modified the interaction of glucanase with polysaccharides, changing from an attractive interaction to a repulsive interaction. They revealed the preferential accumulation of glucanase in less concentrated and organized areas exclusively in the presence of XG. Dynamic diffusion experiments revealed that it also translated into faster diffusion kinetics in medium containing XG-covered CNCs. This demonstrates that increased complexity in the environment (a mixture of soluble and insoluble polysaccharides) strongly influences the nature of the interaction between enzymes and solid components. This study enhances our understanding of how a protein's interaction with a substrate influences its transport in a constrained environment.
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