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Mechanical forces provide essential physiological information for homeostatic regulation and functional
adaptation at the levels of cells and organs. However, the molecular details of the mechanosensor and
mechanotransduction required to organ homeostasis have remained unclear. Members of the transient receptor
potential (TRP) cation channel family are potential candidates for the mechanoreceptors responding to tension,
flow or changes in cell volume. Previously, we reported that TRP vanilloid family type 2 channels (TRPV2) can

be activated by hypotonicity- and stretch-induced mechanical stimulation.

In this project, we will analyze the remodeling of physiological function and structure in several types of tissue-
specific TRPV2 knockout (KO) mice. We also clarify the mechano-feedback signal transmitted via TRPV2
required for the maintenance of cellular structure and function in several tissues. These studies will elucidate the
molecular mechanism of mechanotransduction and its physiological role for maintaining homeostasis. In
addition, we will propose the effective therapeutic target for several diseases caused by defects of mechano-
feedback signal transmitted via TRPV2.



The results from this study are as follows.

1)

(2)

3)

The analysis of pathophysiological role of TRPV2
We analyzed the effects of TRPV2-elimination on structure and function in several tissues. We get the
information for understanding the role of TRPV2 in steady state or mechanical load condition. These results

suggested that TRPV?2 is crucial for the maintenance of structure and function in several tissues.

The effect of TRPV2-elimination on cellular differentiation and maturation

We analyzed the cellular morphology and physiology during cellular differentiation and maturation on
TRPV2-defficient cell. In several tissues, TRPV2-deficient cells showed the impairment of its
differentiation and maturation. These results suggest that TRPV2 signal is required for the cellular

differentiation and maturation.

Microarray analysis of TRPV2-deficient tissues

To search for putative pathways and biological processes induced by deletion of TRPV2, we performed
microarray analysis on WT and TRPV2-deficient tissues. We found that 72 genes were differentially
expressed on the basis of a criterion of at least a 0.5-fold change and an adjusted value of P<0.05 when
TRPV2KO was compared with WT. Interestingly, pivotal transcriptional regulators of myocyte
differentiation are noted to be downregulated. These findings suggest that the phenotype resulting from

disruption of TRPV2 arise primarily perturbations in cellular differentiation and maturation.
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