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Cells, the Final Frontier in Science
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3D morphogenesis of epithelial sheets using viscoelastic
substrates
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3D morphogenesis is an essential process for various phenomena such as embryonic
development and tissue formation. Mechanical properties of the extracellular matrix are understood
as factors that affect the cell behavior. We show that a collagen gel overlay induced epithelial sheet
folding from the periphery that migrated inwardly, resulting in the formation of a 3D Iluminal
structure in a collagen gel. We also cultured epithelial cells on a viscous substrate. The cells
presented a tulip hat-like 3D morphology induced by the deformation of the peripheral substrate.
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EEZTES 3D morphogenesis of animal and plant organs is the final mystery in biology because the blueprints to form 3D structure are
—ALZEHSMZT B. R T - not written in DNA. We try to understand the mechanisms that determine the 3D shape of a biological body from the viewpoint
the physical properties of the extracellular environment. Moreover, we try to reveal the mechanisms of malignant alteration

Induced by failure of the relationship between normal cells and the extracellular environment.
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Acceleration of metastatic growth of cancer cells induced by
substrate stiffness
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Recent studies have shown that stiff substrates trigger cancer progression such as metastasis and
cell proliferation. For example, it is well known that malignant breast tissues are stiff compared with
normal mammary tissues. We found that stiff substrates enhanced cancer progression by
upregulating matrix metalloproteinase-7 expression, which is an indicator of poor prognosis,
through the positive feedback loop of yes-associated protein, epidermal growth factor receptor,
Integrin and myosin regulatory light chain in colorectal cancer.
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