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    ABSTRACT
The impermeability of luminal endothelial cell monolayer is crucial for the normal function of the vascular and lymphatic systems. Its key is intercellular junction integrity. The known repertoire of junction-regulating genes is incomplete. Current permeability assays are incompatible with high-throughput genome-wide screens that could identify these genes. To overcome this limitation, we designed a new permeability assay that consists of cell monolayers grown on ~150 μm microcarriers. Each microcarrier functions as a miniature individual assay of permeability (MAP). We demonstrate that false-positive results can be minimized, and that MAP sensitivity to gene repression is similar to the sensitivity of the measurement of monolayer impedance. In this study, we validated the assay by showing that the expression of single guide RNAs (sgRNAs) that target genes coding known thrombin signaling proteins blocks effectively thrombin-induced junction disassembly, and that MAPs carrying such cells can be separated from those that carry cells expressing non-targeting sgRNAs by a fluorescent probe.

	Non-standard Abbreviations
	BFP
	blue fluorescent protein
	CRISPRa/i
	activating or inhibitory clustered regularly interspaced short palindromic repeats sgRNA library
	dCas9
	deactivated CRISPR-associated protein 9
	EC
	endothelial cell
	FITC
	fluorescein isothiocyanate
	FNc
	collagen-binding fragment of fibronectin
	FNcf
	fluorophore-conjugated
	FNc KRAB
	Krüppel-associated box (KRAB)
	MAP
	microcarrier assay of permeability
	PAR
	proteinase-activated receptor
	qRT-PCR
	quantitative real-time polymerase chain reaction
	sgRNA
	single guide RNA
	TIME
	telomerase-immortalized human dermal microvascular
	UT
	untreated
	VE
	vascular endothelial
	VEGF
	vascular endothelial growth factor
	VP64
	tetrameric VP16 transactivation domai
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