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Background: Lectin-like oxidized low density lipoprotein receptor 1 (LOX-1), encoded by the OLR1 gene, is a scavenger receptor that plays a crucial role in the pathogenesis of atherosclerosis. Its expression is up-regulated in atherosclerosis lesions. Several association studies have characterized various polymorphisms (SNPs) in OLR1 gene associated to an increased susceptibility to atherosclerosis and myocardial infarction (MI). We have recently identified and characterized at a molecular level a protective allele named LOXIN which confers protection against apoptosis by producing a truncated variant of human LOX-1. Here we report on the functional effect of a coding SNP, G501C (missense mutation Lys167Asn), which was found associated to MI in different populations.
Objectives: Our study was aimed at elucidating whether the G501C polymorphism changes the binding affinity of LOX-1 receptor altering its function.
Methods: We have functionally characterized the K167N mutant by molecular imaging techniques and immunoprecipitation analysis in transiently transfected COS cells and in differentiated human macrophages. Molecular dynamic simulations of the wild type LOX-1 and the K167N mutant C-type lectin-like domais have been also carried out.
Results and Conclusions: The presence of K167N mutation in LOX-1 receptor reduces ox-LDL binding and uptake. Moreover, ox-LDL activated extracellular signal regulated kinase (ERK)1/2 is also inhibited in K167N expressing cells. Investigation of K167N mutation through molecular dynamics simulation and electrostatic analysis provides an explanation for the drastic reduction of LOX-1 function.

