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Structure analysis of cellulose-cellobiohydrolase complex by in situ
three-dimensional magnetic orientation NMR
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To elucidate the mechanism of cellulose hydrolysis by cellulases, it is
essential to analyze the binding sites on an atomic scale in a water environment. To achieve this,
we established a novel NMR method based on the three-dimensional magnetic orientation of organic
microcrystals. We developed a probe that enables modulation rotation of the sample tube in NMR and
tilting of the modulated rotation axis only during NMR measurement. The chemical shift tensor of a
model compound was determined precisely by using the probe, even for p m-sized microcrystals in a
liquid. The developed probe can be also combined with the multidimensional sequences, which are
required for complex compounds such as carbohydrate-binding modules.
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