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Ring-opening metathesis polymerization of norbornene-type monomers displayed on an amyloid
fibril (Graduate School of Engineering, Osaka University) (OHiroki Uchida, Takanori Ueno,
Koji Oohora, Takashi Hayashi

In biological systems, molecular motors are known to utilize chemical reactions and play
important roles such as molecular transport. Especially, a molecular motor linearly moving on
fibrous materials is called as a linear molecular motor. Artificial linear motors driven by pH-
dependent or redox reaction have been reported. However, these molecular motors cannot control
the motion of shuttling back and forth. Recently, we designed a unidirectionally moving linear
motor system by ring-opening metathesis polymerization (ROMP) of norbornene analogs
displayed on amyloid fibril. In this system, the living polymerization reaction is expected to
translocate the Grubbs catalyst without returning to the fibril. A peptide modified with norbornene
analogs was prepared as a linear track of a molecular motor and the formation of the amyloid
fibril was confirmed by atomic force microscopy. MALDI TOF-MS supports that the
polymerization of the norbornene moieties on the fibril upon the addition of the catalyst.
Optimization of the amyloid fibril is in progress toward facile product analysis and efficient
polymerization.
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Fig.1. Schematic representation of a linear molecular motor system based on ROMP.
1) J. F. Stoddart et al., J. Am. Chem. Soc., 2013, 135, 18609-18620.

Ru catalyst moves onto the fibril.
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