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Public Summary:
Brain microvascular endothelial cells (BMECs) are an essential component of the blood-brain barrier (BBB) that shields the brain against
toxins and immune cells. While BBB dysfunction exists in neurological disorders, including Huntington's disease (HD), it is not known if
BMECs themselves are functionally compromised to promote BBB dysfunction. Further, the underlying mechanisms of BBB dysfunction
remain elusive given limitations with mouse models and post-mortem tissue to identify primary deficits. We undertook a transcriptome
and functional analysis of human induced pluripotent stem cell (iPSC)-derived BMECs (iBMEC) from HD patients or unaffected controls.
We demonstrate that HD iBMECs have intrinsic abnormalities in angiogenesis and barrier properties, as well as in signaling pathways
governing these processes. Thus, our findings provide an iPSC-derived BBB model for a neurodegenerative disease and demonstrate
autonomous neurovascular deficits that may underlie HD pathology with implications for therapeutics and drug delivery.
Scientific Abstract:
Brain microvascular endothelial cells (BMECs) are an essential component of the blood-brain barrier (BBB) that shields the brain against
toxins and immune cells. While BBB dysfunction exists in neurological disorders, including Huntington's disease (HD), it is not known if
BMECs themselves are functionally compromised to promote BBB dysfunction. Further, the underlying mechanisms of BBB dysfunction
remain elusive given limitations with mouse models and post-mortem tissue to identify primary deficits. We undertook a transcriptome
and functional analysis of human induced pluripotent stem cell (iPSC)-derived BMECs (iBMEC) from HD patients or unaffected controls.
We demonstrate that HD iBMECs have intrinsic abnormalities in angiogenesis and barrier properties, as well as in signaling pathways
governing these processes. Thus, our findings provide an iPSC-derived BBB model for a neurodegenerative disease and demonstrate
autonomous neurovascular deficits that may underlie HD pathology with implications for therapeutics and drug delivery.
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