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Abstract

The recruitment of leukocytes from the flowing bloodstream into inflamed tissue is of key importance in inflammation. This recruitment is characterized as the initial tethering and rolling of leukocytes along the endothelium, followed by leukocyte activation and firm adhesion to the endothelium, leukocyte transmigration across the endothelium (diapedesis), and chemotactic migration of emigrated leukocytes toward the site of infection or injury (chemotaxis) in tissue. The role of intracellular signaling molecules in leukocytes and endothelial cells involved in leukocyte recruitment is investigated in the microvasculature in vivo. LSP1 (leukocyte-specific protein 1), an F-actin-binding, intracellular phospho-protein, is expressed in leukocytes and endothelial cells with different intracellular localization pattern. In endothelial cells, LSP1 is mainly expressed in the nucleus with small proportion as cytosolic and cytoskeletal protein. The role of endothelial LSP1 in neutrophil recruitment is investigated and endothelial LSP1-regulated mechanism for extravascular neutrophil chemotaxis is revealed in our study. Using intravital microscopy in LSP1-deficient and LSP1-chimeric mice, we show that endothelial LSP1 plays a permissive role in controlling neutrophil transendothelial migration during neutrophil recruitment and regulates extravascular migration directionality but not the migration velocity of emigrated neutrophils. We found that the expression of (6(1 integrins on the emigrated neutrophils was blunted when LSP1 was deficient in the endothelium of LSP1-deficient or chimeric mice, and that neutrophil (6(1 integrin expression dictated the directionality of emigrated neutrophils in vivo and in vitro. LSP1-deficiency or LSP1-targeted siRNA silencing in endothelial cells reduced endothelial adhesion molecule PECAM-1 expression through GATA-2-dependent mechanism. LSP1 overexpression in endothelial cells upregulated endothelial PECAM-1 expression. It was the reduced endothelial PECAM-1 expression in LSP1-deficient endothelium that down-regulated (6(1 integrin expression on the transmigrating neutrophils and that, through PECAM-1-sensitive, down-regulated (6(1 integrin expression, mitigated the migration directionality of transmigrated neutrophils in tissue. Thus, endothelial LSP1 regulates vascular PECAM-1-sensitive and neutrophil integrin (6(1-dependent directionality of extravascular neutrophil migration in inflamed tissue during neutrophil recruitment.

