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Analysis and in vitro reconstitution of biosilica layers that show acid

resistance and selective permeability
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Bacillus cereus and its close relatives take up soluble silicate from the
environment and accumulate it as insoluble silica in and around the spore coat layer. The silica
layer serves as a protective coating against acid while showing permeability towards germinant
molecules. To elucidate the mechanism underlying these dual functions, we extracted organic
molecules from the silica layer. MS analysis revealed the presence of organic polymers containing
multiple amino groups. A gene disruptant lacking these polymers formed a silica layer whose
nanostructures were slightly different from those of the wild-type one. These results suggest that
the polymers embedded in the silica layer might play an important role in the functions of the
silica layer.
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Discovery of long-chain polyamines
(LCPAS) in a silica layer of the
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