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Elucidation of mechanism of ischemia-reperfusion injury using heart-, brain-,
and kidney-on-a-chips

Takahashi, Ken
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We established a human iPS cell line with the TRPM4 gene knocked out using
CRISPR/Cas9, confirming normal proliferation and differentiation into cardiomyocytes. This enables
the evaluation of ischemia-reperfusion injury without TRPM4 activity. Additionally, we successfully
developed a human heart-on-a-chip comprising vascular endothelial cells, fibroblasts, and
iPS-derived cardiomyocytes, which showed physiological responses and drug reactions similar to an in
vivo heart. Furthermore, we achieved live imaging of calcium ions and nitric oxide, facilitating
the assessment of endothelial cell function. We also developed a kidney-on-a-chip model from
proximal tubular cells and vascular endothelial cells, which demonstrated in vivo-like transport of
glucose and urea nitrogen.
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