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C-REACTIVE PROTEIN AND ACUTE CORONARY ARTERY DISEASE: CRP'S STRUCTURE AFFECTS FUNCTION 
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C-reactive protein (CRP) has been implicated in the pathogenesis of acute coronary artery disease (CAD), including endothelial dysfunction, neutrophil infiltration of culprit lesions and thrombus formation. CRP can exert both pro- and anti-inflammatory actions, but the mechanisms underlying these distinct actions are still incompletely understood. CRP has two distinct conformations, native pentameric CRP and monomeric CRP (mCRP) formed by dissociation of native CRP into subunits.  Using CRP isomer-selective antibodies, we detected mCRP, but not native CRP in human coronary artery atherosclerotic lesions. Apparently healthy coronary artery segments did not stain for CRP or mCRP. More pronounced mCRP staining was observed in advanced fibro-fatty plaques than fatty streak lesions and mCRP frequently co-localized with thioredoxin and less frequently with neutrophils or platelets in advanced lesions. Reduction of the disulfide bridge in mCRP by thioredoxin or mutation of the cystein residues markedly enhanced mCRP’s potency to activate human coronary artery endothelial cells (HCAEC), to promote leukocyte adhesion and to suppress nutrophil apoptosis. These actions were mediated through FcgammaRIII (CD16) in neutrophils and unlocking the lipid raft interaction motif in endothelial cells. Proteolysis of mCRP yields the C-terminal hexapeptide (amino acids 201-206), which through FcgammaRII (CD32) markedly attenuated neutrophil adhesion to HCAEC and platelet capture of neutrophils. Our findings may explain how sequential changes in CRP’s structure could lead to expression of distinct biological activities that likely contribute to fine-tuning the intensity of inflammation, which leads to plaque destabilization and acute CAD. (Grant support: CIHR).  

