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Analyses of cortical actin dynamics by live-cell imaging and machine-learning

Yoshimura, Shigehiro
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We established the method to extract spatio-temporal information of
individual actin filaments from a series of images obtained from a living cultured cell by
high-speed atomic force microscopy (HS-AFM), and to use it as an input data set for the machine
learning. We first made a stochastic generative model at individual regions in the target image,
which carries vector information of an actin filament as a latent variable, and successfully
predicted the location and the direction of the actin filament. We applied this technique to a
series of HS-AFM images obtained from a living cell surface and found an uneven distribution of the
filaments angle. We also combined correlative imaging of HS-AFM and fluorescence microscopy with
optogenetic tool to obtain input data set under the control of Rho activities. We use these data
sets as training data for the machine learning and will extract the properties of actin network in

different signaling states.
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