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Creation of periodic pattern of metal nanoparticles on helical lattice of
internal skeleton of microtubules
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Microtubules are major components of cytoskeleton, which are tubular
architectures with 15 nm inner diameter consisting of tubulin protein dimers. In this work, we
developed a Tau-derived peptide (TP) which binds to the inner surface of microtubules and
encapsulated metal nanoparticles by using TP. We designed four peptides and showed that one of the
peptides could bind to the inside of microtubules. By using the peptide, gold nanoparticles and CoPt

nanoparticles were encapsulated inside microtubules. Notably, structures and orientation of
microtubules were modulated by the encapsulation. In summary, we established a proof of concept for
molecular encapsulation inside microtubules to create microtubule-based nanomaterials.
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