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            Abstract
The blood-brain barrier (BBB) is crucial to the health of the brain and is often compromised in neurological disease. Moreover, because of its barrier properties, this endothelial interface restricts uptake of neurotherapeutics. Thus, a renewable source of human BBB endothelium could spur brain research and pharmaceutical development. Here we show that endothelial cells derived from human pluripotent stem cells (hPSCs) acquire BBB properties when co-differentiated with neural cells that provide relevant cues, including those involved in Wnt/Î²-catenin signaling. The resulting endothelial cells have many BBB attributes, including well-organized tight junctions, appropriate expression of nutrient transporters and polarized efflux transporter activity. Notably, they respond to astrocytes, acquiring substantial barrier properties as measured by transendothelial electrical resistance (1,450 Â± 140 Î© cm2), and they possess molecular permeability that correlates well with in vivo rodent blood-brain transfer coefficients.
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                    Figure 1: Differentiation of hPSCs into BMECs.[image: ]


Figure 2: Wnt-Î²-catenin signaling involvement in BBB specification from hPSCs.[image: ]


Figure 3: Purification of hiPSC-derived BMECs on collagen-fibronectin matrix.[image: ]


Figure 4: Functional barrier properties and BBB characteristics of purified hiPSC-derived BMECs.[image: ]
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