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APOLIPOPROTEIN E-DEFICIENT LIPOPROTEINS INDUCE FOAM CELL FORMATION BY ACTIVATION OF UNFOLDED PROTEIN RESPONSES 
H. Yang, Z. Guo 
Meharry Medical College, TN, USA
Activation of unfolded protein response (UPR) has been detected in the atherosclerotic lesions of apolipoprotein (Apo) E-deficient mice.  Phosphorylation of eukaryotic initiation factor-2&#945; (eIF-2&#945;) is linked to one of the UPR signaling pathways.  The objective of this study is to examine the impact of eIF-2&#945; phosphorylation on ApoE-deficient, ApoB48-containing (E&#1470;/B48) lipoprotein-induced changes in gene expression and foam cell formation.  Our data demonstrated that incubation of mouse peritoneal macrophages (MPMs) with E&#1470;/B48 lipoproteins induced intracellular lipoprotein, cholesterol ester and triglyceride accumulation, which was associated with a time-related decline in E&#1470;/B48 lipoprotein degradation.  Confocal microscopy analysis indicated that the accumulated lipids were localized in lysosomes.  In addition, E&#1470;/B48 lipoproteins enhance macrophage eIF-2&#945; phosphorylation, and inhibit the translation efficiency of mRNAs encoding lysosomal acid lipase, cathepsin B and cation-dependent mannose 6 phosphate receptor (MPR46), with a parallel reduction in the level of these proteins.  Addition of 2-aminopurine (an eIF-2&#945; kinase inhibitor) to the culture medium or transfection of MPMs with a nonphosphorylatable eIF-2&#945; mutant alleviates the suppressive effect of E&#1470;/B48 lipoproteins on lysosomal hydrolase expression, increases macrophage degradation of E&#1470;/B48 lipoproteins, reduces intralysosomal lipoprotein accumulation, and suppresses foam cell formation.  This is the first demonstration that ApoE-deficient lipoproteins inhibit lysosomal hydrolase synthesis and transform macrophages into foam cells through induction of eIF-2&#945; phosphorylation (This study is supported by NIH grants K01HL076623, G12RR003032 and R01ES014471).  

