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ABSTRACT

Low density lipoprotein (LDL) is the major lipoprotein responsible for the
delivery of cholesterol to cells. Two main LDL phenotypes have been identified:
pattern A, characterized by the predominance of large, buoyant LDL (bdLDL) and
pattern B, characterized by an excess of small, dense LDL (sdLDL). Many studies
have shown that the sdLDL phenotype is associated with coronary heart disease
(CHD). However, most current methods used for measurement of sdLDL suffer from
several limitations. Furthermore, there is limited evidence relating LDL subfractions
and their protein composition. The aim of this study was to develop techniques for
identification of proteins in sdLDL and bdLDL, to compare protein profile on these

fractions using proteomics techniques, and to identify novel proteins in LDL.
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Fractions of sdLDL and bdLDL were isolated by density gradient ultracentrifugation.
Proteins from each fraction were separated with one and two dimensional gel
electrophoresis and subsequently identified by liquid chromatography and
electrospray ionization in combination with tandem mass spectrometry (LC/ESI
MS/MS). We identified some interesting proteins that showed differential expression
between sdLDL and bdLDL. We demonstrated the presence of apo A-l, a newly
discovered protein phosphatase 2A (PP2A) and phospholipase Al (PLAL) in sdLDL.
PLAL is a family of enzymes that hydrolyze phospholipid and triacylglycerol.
Previous study suggested that overexpression of PLAL develops into aggressive
atherosclerosis.  Furthermore, the suppression of these PLAl decreases
proinflammatory cytokine expression, including IL-1f, IL-6, MCP-1 and TNF-a.
This might explain why sdLDL is more atherogenic than bdLDL. On the other hand,
we found the presence of apo D and lysozyme in bdLDL. Previous study suggested
greater binding of lysozyme to advanced glycation end product-LDL than to
unmodified LDL. These protein profiles of LDL subfractions may contribute to our
understanding of the molecular mechanisms of atherosclerosis and can be applied to

the development of novel techniques for identification of sdLDL and bdLDL.
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