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Development of conductive protein nanowires
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The results of this study revealed the electrical conductivity and mechanism
of protein nanofibers composed of recombinant elastin, and provided molecular design guidelines for
improving electrical conductivity. The electrical conductivity of recombinant elastin GPPG

nanofiber thin films was evaluated by ultra-high vacuum cryo-two probe electrical conductivity

measurements and found to be an insulator in vacuum. Two-terminal 1V and AC impedance measurements
in air showed that the electrical conductivity increased with increasing humidity, confirming its
characteristics as a proton conductor. Small-angle X-ray scattering measurements of nanofiber
dispersion solutions provided insight into the molecular assembly structure of the nanofibers. Based
on these results, we devised an amino acid sequence that may be effective in improving conductivity
and prepared several derivatives.
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