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Molecular analysis of mirror-arabinan present in cell wall polysaccharides of
Mycobacteria and its degrading enzymes
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Enzymes degrading mirror-arabinan, which consists of D-arabinose, in the
cell wall polysaccharide of Mycobacterium, were studied. Structural and functional analyses and the
development of visualization tools were performed. Four new enzymes capable of complete degradation
of mirror-arabinan were discovered, and the crystal structures of three of them were solved.
Structural analysis by electron microscopy and small-angle X-ray scattering, and reaction mechanism
analysis by NMR were also carried out. Large quantities of linear and branched arabinan
oligosaccharides, which were required for the various analyses, were synthesized using a convergent
oligosaccharide synthesis strategy. Structural analysis of an endo-type enzyme EndoMAl revealed the
presence of a novel carbohydrate-binding domain, and its binding to glycans was analyzed using
glycan-immobilized gold nanoparticles and fiber-type glycan-binding chips.
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