Q)]
2020 2022

Cooperativity of motor proteins using nano fabrications.
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1
200~800 nm

in silico

In this study, we aimed to understand the emerging phenomena of cooperative
motion and force generation functions by applying single molecule patterning technology to motor
proteins. We developed an assay platform to anchor kinesin molecules and other molecules at
intervals of 200~800 nm using gold nanopillar structures fabricated by the electron beam lithography

and explained the bidirectional motion of microtubules at low molecular density using a
chemo-mechanical model. We also showed that the bending stiffness can be designed by changing the
polymerization rate of microtubules, and the correlation between the bending stiffness and the
collective motion was clarified. This can also be demonstrated by in silico analysis, and a machine
Iearﬂi?g—based multilayer perceptron model can predict the bending stiffness from the microtubule
morphology .
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Fig. 1: Sequential images of a fluctuating MT (orange red) immobilized on the Au-stripe (light orange). Scale bar = 5

— o
%*ﬁ ff ﬁ-ﬁ ﬁ T =7 7&‘ A R um. Theoretical model of MT thermal fluctuation with localization precision of (a) 1 nm, (b) 10 nm, and (c) 100 nm.
MT shapes in 500 frames are superimposed with different colors.
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