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Abnormally stiff substrates have been shown to trigger cancer progression. Our main goal in this
research and development program is to elucidate the detailed molecular mechanisms underlying
this trigger.

We found that activating transcription factor 5 (ATF5) localized to the nucleus on a stiff substrate,
whereas it localized to the cytoplasm on a soft substrate. This result shows that substrate stiffness
regulates ATF5 localization. In FY2016, we examined the localization of ATF5 in cancer cells and
found that in response to substrate stiffness, ATF5 localized to the nucleus in seven different
cancer cell lines. We are developing a new screening system to observe the effects of substrate
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stiffness on malignancy. This system has enabled us to perform successive time-lapse observation
in more than 50 fields of view.

Cancer-associated fibroblasts (CAFs) are composed of cancer-promoting CAFs and cancer-
restraining CAFs. We have identified the membrane protein Meflin as a marker for cancer-
restraining CAFs. In FY2016, we started to examine the influence of the ratio of Meflin-negative
cancer-promoting and Meflin-negative cancer-restraining CAFs in the progression of cancer and
its sensitivity to chemotherapy in patients, using pancreatic and breast cancer tissue sections. We
isolated the promoter region of the human Meflin gene to establish a reporter assay system to
monitor Meflin promoter activity. Mass spectrometric analysis identified two proteins as candidate
Meflin-binding proteins, and we are working towards generating monoclonal antibodies that
specifically recognize human Meflin. Finally, we have begun generating a mouse model of
pancreatic cancer to investigate the significance of cancer-restraining CAFs in the progression of
cancer.

We previously identified that vinculin, a focal adhesion protein, could function as a sensor of
stiffness of the extracellular matrix in mouse embryonic fibroblasts. In this study, we first
examined the function of vinculin in mouse ST2 mesenchymal stem cells. Mesenchymal stem cells
are one of source cells of cancer-associated fibroblasts. We showed that vinculin is involved in the
differentiation of ST2 cells to adipocytes in a stiffness-dependent manner. Vinculin promoted the
nuclear localization of transcription factor YAP on rigid extracellular matrix to inhibit the
differentiation to adipocytes. Furthermore, we also found that vinculin distribution to lipid rafts is
regulated by the stiffness of the extracellular matrix, and lipid rafts are necessary for stiffness-

dependent regulation of cell migration.
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