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Introduction

Reactome is open-source, open access, manually curated and peer-reviewed pathway database. Pathway annotations 
are authored by expert biologists, in collaboration with Reactome editorial staff and cross-referenced to many 
bioinformatics databases. A system of evidence tracking ensures that all assertions are backed up by the primary 
literature. Reactome is used by clinicians, geneticists, genomics researchers, and molecular biologists to interpret the 
results of high-throughput experimental studies, by bioinformaticians seeking to develop novel algorithms for mining 
knowledge from genomic studies, and by systems biologists building predictive models of normal and disease 
variant pathways. 
The development of Reactome is supported by grants from the US National Institutes of Health (P41 HG003751), 
University of Toronto (CFREF Medicine by Design), European Union (EU STRP, EMI-CD), and the European 
Molecular Biology Laboratory (EBI Industry program).
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Plasma lipoprotein assembly, remodeling, and clearance ↗

Stable identifier: R-HSA-174824

Because of their hydrophobicity, lipids are found in the extracellular spaces of the human body primarily in the form 
of lipoprotein complexes. Chylomicrons form in the small intestine and transport dietary lipids to other tissues in the 
body. Very low density lipoproteins (VLDL) form in the liver and transport triacylglycerol synthesized there to 
other tissues of the body. As they circulate, VLDL are acted on by lipoprotein lipases on the endothelial surfaces of 
blood vessels, liberating fatty acids and glycerol to be taken up by tissues and converting the VLDL first to 
intermediate density lipoproteins (IDL) and then to low density lipoproteins (LDL). IDL and LDL are cleared 
from the circulation via a specific cell surface receptor, found in the body primarily on the surfaces of liver cells. 
High density lipoprotein (HDL) particles, initially formed primarily by the liver, shuttle several kinds of lipids 
between tissues and other lipoproteins. Notably, they are responsible for the so-called reverse transport of cholesterol 
from peripheral tissues to LDL for return to the liver.

Three aspects of lipoprotein function are currently annotated in Reactome: chylomicron-mediated lipid transport, 
LDL endocytosis and degradation, and HDL-mediated lipid transport, each divided into assembly, remodeling, 
and clearance subpathways.

Editions
2006-02-20 Authored, Edited D'Eustachio, P.

2016-01-27 Reviewed Jassal, B.

2017-02-14 Revised D'Eustachio, P.

https://reactome.org Page 3

https://reactome.org/content/detail/R-HSA-174824
https://reactome.org


Plasma lipoprotein assembly ↗

Location: Plasma lipoprotein assembly, remodeling, and clearance

Stable identifier: R-HSA-8963898

Because of their hydrophobicity, lipids are found in the extracellular spaces of the human body primarily in the form 
of lipoprotein complexes. Chylomicrons form in the small intestine and transport dietary lipids to other tissues in the 
body. Very low density lipoproteins (VLDL) form in the liver and transport triacylglycerol synthesized there to other 
tissues of the body. High density lipoprotein (HDL) particles are formed primarily by the liver and shuttle several 
kinds of lipids between tissues and other lipoproteins (Vance & Vance 1990). The assembly of these three classses of 
lipoproteins is annotated here.

Literature references
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Plasma lipoprotein remodeling ↗

Location: Plasma lipoprotein assembly, remodeling, and clearance

Stable identifier: R-HSA-8963899

As chylomicrons circulate in the body, they acquire molecules of apolipoproteins C and E, and through interaction 
with endothelial lipases can lose a large fraction of their triacylglycerol. These changes convert them to chylomicron 
remnants which bind to LDL receptors, primarily on the surfaces of liver cells, clearing them from the circulation. 
This whole sequence of events is rapid: the normal lifespan of a chylomicron is 30 - 60 minutes (Redgrave 2004). 
As they circulate, VLDL are acted on by lipoprotein lipases on the endothelial surfaces of blood vessels, liberating 
fatty acids and glycerol to be taken up by tissues and converting the VLDL first to intermediate density lipoproteins 
(IDL) and then to low density lipoproteins (LDL) (Gibbons et al. 2004). 
HDL remodeling includes the conversion of HDL-associated cholesterol to cholesterol esters (remodeling of 
spherical HDL), the transfer of HDL lipids to target cells with the regeneration of pre-beta HDL (lipid-poor apoA-I), 
and the conversion of pre-beta HDL to discoidal HDL (Rye et al. 1999).
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Plasma lipoprotein clearance ↗

Location: Plasma lipoprotein assembly, remodeling, and clearance

Stable identifier: R-HSA-8964043

Circulating chylomicrons acquire molecules of apolipoproteins C and E and through interaction with endothelial 
lipases lose a large fraction of their triacylglycerol. These changes convert them to chylomicron remnants which bind 
to LDL receptors, primarily on the surfaces of liver cells, clearing them from the circulation (Redgrave 2004). 
Most very-low-density lipoproteins (VLDL) are converted to low-density lipoproteins (LDL) (VLDL remodeling 
pathway). A small fraction are taken up by VLDL receptors on extrahepatic cells, as annotated here. Clearance of 
LDL from the blood involves binding to LDL receptors associated with coated pits at the cell surface, forming 
complexes that are internalized and passed via clathrin-coated vesicles to endosomes, where they dissociate. The 
LDL particles move into lysosomes and are degraded while the LDL receptors are returned to the cell surface. This 
process occurs in most cell types but is especially prominent in hepatocytes. It plays a major role in returning 
cholesterol from peripheral tissues to the liver (Hobbs et al. 1990). 
Clearance of circulating HDL particles involves particle binding to cell-surface SR-BI receptors, particle 
disassembly with rlease of pre-beta HDL (Silver & Tall 2001), and uptake of the latter mediated by cell-surface 
CUBN:AMN complex (Kozyraki et al. 1999). 
VLDLR internalization plays a clinically significant role in determining the efficiency of lipoprotein clearance from 
the blood (Poirier et al. 2008).
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