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Objective: To address the putative role of plasmin and the adaptive immune response in atherosclerosis. 
Background: Pivotal roles have been proposed for dendritic cells (DCs) and the adaptive immune response in atherosclerosis, yet little is known on the interaction of serine proteases such as plasmin and the adaptive immune response. 
Methods: Colocalization was addressed by immunohistochemistry, signaling cascades and immunological consequences were studies in human monocyte-derived DCs.
Results: Both, plasmin and DCs are abundant and colocalize in human atherosclerotic lesions. Active plasmin, but not catalytically inactivated plasmin, elicited actin polymerization and chemotaxis of immature DCs comparable to that triggered by the standard chemoattractant FMLP. Plasmin-stimulated DCs showed rapid activation of Akt, ERK1/2 and p38 MAP kinases, followed by phosphorylation of the regulatory myosin light chain and chemotaxis. DCs express Akt1 and Akt2, yet plasmin activated exclusively Akt2 via p38 MAPK. Knockdown of Akt2, but not of Akt1 by shRNA inhibited the plasmin-induced ERK1/2 activation and chemotaxis. Moreover, plasmin-stimulated DCs expressed IL-12 and induced polarization of CD4+ T cells towards the IFN-gamma-producing, proinflammatory Th1 phenotype. Consistent with a role for DCs and the adaptive immune response in atherogenesis, DCs in human atherosclerotic vessels exhibit activated Akt. 
Conclusions: These data reveal a novel link between serine protease activity and the adaptive immune response, which may be of particular relevance in atherogenesis. Thus, plasmin generation in the atherosclerotic vessel wall might contribute to accumulation of DCs, activation of the adaptive immune response and aggravation of atherosclerosis. This work was supported by the DFG.

