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Creation of artificial cytoskeleton consisting of peptides that undergo
reversible polymerization and depolymerization by light

Matsuura, Kazunori
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Cytoskeletons in eukaryotic cells, such as microtubules and actin filaments,
dynamically control cellular morphology by reversible constituent protein
polymerization/depolymerization. We developed an artificial cytoskeleton-like system, in which
reversible polymerization/depolymerization of spiropyran/merocyanine-modified peptide nanofiber in
GUV dramatically changed the morphology of giant unilamellar vesicles with diameters that are near
cell size. Spiropyran-modified peptide formed beta-sheet nanofibers, whereas merocyanine-form
photoisomerization completely dissociated the nanofibers. Spherical GUVs that encapsulate the
merocyanine-peptide dramatically changed into worm-like vesicles by the photoisomerization to the
sEiropyrgn—form. UV and visible light irradiation reversibly controlled the dramatic morphological
changes in GUVs.
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