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Bioassays of HDL function are better predictors of cardiovascular disease (CVD) than HDL cholesterol (HDL-C). However, bioassays are difficult to perform and very time-consuming, thus making them impractical as a routine clinical assay. The Octet Red is an automated biolayer interferometer that quantifies rates of association/dissociation between proteins. Differences in the rates of association/dissociation can reveal subtle changes in the structure of proteins without knowledge of the modifying species. HDL interactions with myeloperoxidase (MPO) have been shown to impair HDL-C metabolism and increase inflammation. However, it is unclear whether increased MPO binding to HDL is a consequence or cause of CVD. In this report, we hypothesize that oxidative modification of HDL proteins increases MPO interactions with the HDL particle. To test this hypothesis, human HDL was modified with HOCl, 4-HNE, MDA or simply incubated at 37oC overnight and rates of MPO binding determined. In addition, HDL in plasma from hypercholesterolemic mice, fructose-fed hamsters and humans diagnosed with CVD was immunocaptured and rates of MPO binding determined. Our studies show that HOCl-mediated oxidation of HDL increases initial rates of MPO binding.  Further, oxidative modification of HDL with 4-HNE, MDA or by heating at 37oC induces distinct differences in MPO association rates. HDL immunocaptured from rodent models of hypercholesterolemia and metabolic syndrome also exhibits higher rates of MPO association. Finally, HDL isolated from human subjects with documented CVD exhibits higher rates of MPO association than control HDL. Taken together, these data suggest that oxidative stress modifies the molecular structure of HDL and alters the biophysical interactions between HDL and MPO such that initial rates of MPO association are increased. As this assay can be automated and performed in less than 7 minutes, biolayer interferometry may be a valuable clinical assay for reference laboratories for more accurately determining the risk of developing CVD.

