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Elucidation of the mechanism in which mechanostress modulates cardiac
microtubules dynamics
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In this study, we identified an active form of AMP-activated protein kinase

(AMPK) localized at the intercalated disks in the heart, a specific cell&#8211;cell junction present
between cardiomyocytes. A contractile inhibitor, MYK-461, prevented the localization of AMPK at the
intercalated disks, suggesting that the localization of AMPK is regulated by mechanical stress.
MYK-461 increased the individual cell area of cardiomyocytes in CLIP-170 phosphorylation-dependent
manner. Moreover, heart-specific CLIP-170 S311A transgenic mice demonstrated elongation of
cardiomyocytes along with accumulated microtubules (MTs), leading to progressive decline in cardiac
contraction. In conclusion, AMPK regulates the cell shape and aspect ratio of cardiomyocytes by
ggdﬁlating the turnover of MTs through homeostatic phosphorylation of CLIP-170 at the intercalated
isks.
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