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In this project, we 1) discovered factors that improve blood-brain barrier
(BBB) function of human iPS cell-derived brain microvascular endothelial cells, 2) identified a
culture method to mature human iPS cell-derived endothelial progenitor cells into brain
microvascular endothelial cells (BMECs) that exhibit transendothelial electrical resistance (TEER)
values above those of immortalized BMECs, 3) discovered small molecule compounds that enable mass
culture of human iPS cell-derived endothelial progenitor cells, 4) developed a cryopreservation
method for human iPS cell-derived endothelial progenitor cells, 5) established a co-culture method
for immortalized astrocytes and immortalized pericytes that improve the differentiation of BMECs,
and 6) discovered genes needed to enhance BBB function by comprehensively analysis of gene
expression levels of human iPS cell-derived BMECs using mRNA-seq.
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(A) Expansion of iEPC by small molecule compounds. Data are represented as the mean
*+SD.(n=3)
(B) B-galactosidase detection assay in iEPC on day 20. Scale bar = 100 um. Data are
represented as the = S.D. (n = 3,** P < 0.01; Student t-test).
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(A) The scheme of prototype B8 model by triple-immortalized cells.
(B) The expression of cell junction protein (2O-1, B-catenin) and drug efflux transporter (P-gp, BCRP). Scale bar, 20 ym.
(C) BBB permeability test using BBB model by triple-immortalized cells. Data are represented as the mean + S.D.(n = 3)
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Generation of endothelial progenitor cells and brain microvascular endothelial cells from human iPSCs.
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