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Elucidation of interaction among shear stress, endothelial cells, and neural
stem cells in vascular niche using perfusable microfluidic device

Nagata, Shogo
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In brain, vascular structure consisting of endothelial cells (ECs) and
extracellular matrix functions as neural stem cell (NSC) niche. The ECs that are stimulated by the
blood flow regulate the NSC characteristic including the stemness and differentiation potential. In
this study, we constructed an NSC niche model consisting of NSCs derived from human pluripotent stem

cells, human ECs, and extracellular matrix on a culture insert, and developed a microfluidic device
that can apply shear stress to the ECs. We showed that the shear stress could induce not only the
effects of ECs on cell function, but also the enhancement of stemness of the NSCs and suppression of
differentiation into glial linage. By using microfabrication technology, we were able to
reconstruct a highly biomimetic NSC niche model, and clarify some of the interrelationships between
ECs, blood flow, and NSCs.
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