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Development of silica-biomineralizing peptides hinted by diatom frustule formation.

Matsuda, Yusuke
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The highly self-organized silica nano-structure in the diatom frustule is made
partially by the function of basic polypeptides which are excreted to the frustule. In this study, we
constructed artificial polypeptides resembling the diatom frustule factors, and characterized their
functions. As a result, we succeeded to produce polypeptides with introduced basic amino acid residues
such as Arg and Lys. All these newly made polypeptides showed a strong silica biomineralization activity,
and the spherical diameter of mineralized silica could be controlled by the regulation of reaction
conditions. By the addition of a specific antibody against these polypeptides to the reaction mixture, we
also succeeded to make a plate-type biosilica. On the other hand, we made prototype SiC-based substrates
and attempted to model a packing structure in the constrained reaction area.
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