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In this proposal, we will reveal membrane molecular environment essential for appropriate
mechano-sensing/response in muscle tissues that includes sugar chains and proteins either directly
or indirectly interacting with mechano-sensor proteins. We will also clarify the molecular basis of
disease pathogenesis associated with the disruption of mechano-sensing/response caused by
abnormality or changes in cellular glycosylation using model animals for mechano-fragile muscular
dystrophy/muscle atrophy or mechano-adaptive myalgia. Ultimately, these studies will elucidate the
mechanism how muscle tissues maintain homeostasis utilizing mechanical stress and will bring

novel therapeutic strategies for muscle diseases.



Cellular mechano-response is initiated by the activation of mechano-receptors that are embedded
into plasma membrane, and therefore molecular membrane environment including proteins and
sugar chains is an important factor for regulating mechano-sensor functions. In this year, we
developed biochemical and physiological experimental platforms in order to elucidate molecular

environment essential for appropriate mechano-sensor function, namely “mechano-sensome”.

Our group targets TRPV2 as a candidate for mechano-sensor. Kanagawa developed a protocol for
solubilization and isolation of TRPV2-containing molecular complex from culture cell system.
Nagamori is developing mechano-sensome analyzing platform using high through-put quantitative
mass analysis and already started analyzing TRPV2-deficient tissues. Katanosaka developed
quantitative evaluation system for mechano-stimulation/response at the tissue and the cellular
levels. The method can analyze cellular calcium and current responses against stretch and hypo-
osmolality circumstance with high time resolution, which enables to evaluate physiological function
of each mechano-senosome component. Furthermore, our group found C2C12 myoblast acquires
mechano-response during differentiation into myotubes. Furukawa performed comprehensive sugar
chain analysis and proposed several candidate molecules that may be associated with mechano-

response.

Kanagawa and Manya revealed a novel sugar chain structure whose defects are associated with
muscular dystrophy and cardiomyopathy. We also identified gene functions necessary for
biosynthesis of this sugar chain. Kanagawa generated several lines of genetically-engineered mice
that are defective in this sugar chain. In this year, by collaborating with Katanosaka, we started
analysis for mechano-sensing/response at the cellular and tissue levels using these model mice. It is
also expected that tissue fragility against mechanical stress is associated with age-related muscle
atrophy. Manya prepared tissue samples from super aged mice for mechano-sensor expression and
comprehensive analysis. It is well known that repeated mechano-stress to skeletal muscle leads to
mechano-adaptation. Taguchi generated model rat for myalgia and now analyzing membrane and

sugar chain circumstance associated with mechano-adaptation.
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