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Investigation of mechanical properties of tumor microenvironment with spatial
and temporal heterogeneity of oxygen tension for control of tumor cell behavior
(Fostering Joint International Research)
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Effects of spatiotemporal heterogeneity of oxygen concentration on
mechanical properties of cancer cells and the surrounding extracellular matrix were investigated. A
3-in-1 chip which reproduces in vivo microenvironment was developed and employed to simultaneously
control oxygen tension and mechanical and chemical stimuli to cells. Proliferation and migration
speed of human breast cancer cell SMDA-MB-231 cell line) were increased under hypoxia than those
under normoxia. However, these tendencies became unclear when the cancer cells were co-cultured with
the vascular endothelial cells. Contraction and degradation of collagen gel was promoted under the
co-culture condition, but its speed was slowed down by hypoxic exposure. Thus, it was found that
changes of the cancer cell behaviors and the surrounding extracellular matrix as well as their
interactions were oxygen-dependent.
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