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[ Cellular responses to mechanical influences of the extracellular environment
T ES, iCeMSHEH, HBREVE —MEKE T X T LML
Cells in our body respond to various mechanical influences such as
substrate rigidity, mechanical confinement, fluid shear stress, mechanical force
between cell-cell adhesion etc.. Cellular responses to such mechanical
stimulations have important roles to modulate many physiological processes.

In this talk, I introduce two stories focusing on substrate rigidity and
mechanical confinement.

Substrate rigidity affects physiological processes through
mechano-chemical signals from focal adhesion (FA) complexes that
subsequently modulate gene expression. We found that shuttling of FHL2
between FAs and the nucleus depends on matrix mechanics. In particular, on
soft surfaces or after the loss of force, FHL2 moves from FAs into the nucleus and concentrates at
RNA polymerase II sites causing an increase in p21 gene expression that will inhibit growth on soft
surfaces. At the molecular level, shuttling requires FHL2 phosphorylation by active FA kinase (FAK).
Thus, we suggest that FHL2 phosphorylation by FAK is a critical, mechanically dependent step in
signaling from soft matrices to the nucleus to inhibit cell proliferation by increasing p21 expression
(Nakazawa et al., 2016, PNAS).

Recently we have started new project focusing on mechanical confinement during brain
development. Cortex formation in the brain is developed through migration of newly born neurons in
crowded neural tissue. High resolution time-lapse observation reveled that neuronal migration was
accompanied by dynamic motion of nucleus such as rotation and change of its shape. Latest study
from our group suggests that a point force by microtubule motors drives nuclear motions during
neuronal migration in confined space (Kure et al., 2018, Development). On the other hand, nuclear
stiffness is also expected as an important factor to induce neuronal migration. I am going to share
preliminary results about nuclear stiffness in the migrating neurons.
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