Cell Biological Mechanisms of Blood-Brain Barrier Breakdown in Ischemic Stroke
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[bookmark: _GoBack]Brain endothelial cells form a paracellular and transcellular barrier to blood-borne solutes via tight junctions (TJs) and scarce endocytotic vesicles. The blood-brain barrier (BBB) plays a pivotal role in the healthy and diseased central nervous system (CNS). BBB damage contributes to increased influx of serum proteins and immune cells, leading to severe pathological and neurological deficits in ischemic stroke, yet the roles of paracellular versus transcellular mechanisms in BBB dysfunction are not well understood. We have previously shown by intravital two-photon microscopy, using a transgenic strain in which endothelial TJs are labeled with eGFP, that stepwise impairment of transcellular followed by paracellular barrier mechanisms accounts for BBB deficits in ischemic stroke. Moreover, Caveolin-1 deficient mice, which have reduced endothelial transcellular permeability, display a normal increase in paracellular permeability after transient MCAO, an animal model for ischemic stroke, suggesting that these two mechanisms are independent. The small GTPase Rab7 plays an essential role in protein trafficking inside the cell, as proteins move from the late endosome to the lysosome for degradation. We have generated mice deficient for Rab7 in endothelial cells (Rab7ECKO) and have examined changes in BBB permeability, neuronal survival and neurological deficits in an animal model for ischemic stroke. We find that Rab7ECKO mice have reduced paracellular permeability following ischemic stroke, which correlates with preservation of tight junction structural integrity and reduced degradation of junctional proteins after t-MCAO, compared to wild-type littermates. Moreover, Rab7ECKO mice display reduced neuronal death in both the sensory and motor cortex, and have a moderate protection against ischemic stroke. These findings suggest that Rab7 regulates tight junction protein degradation, which is responsible for enhancing paracellular barrier permeability in ischemic stroke. Furthermore, inhibition of Rab7 activation in endothelial cells may protect their barrier function and reduce the CNS damage that occurs in neurological disorders.
