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Lipoproteins 

• These are complex lipids formed of lipids conjugated with protein.

• They are present in cell membrane, mitochondria and plasma 

(plasma lipoproteins).



Plasma Lipoproteins 

• Plasma lipoproteins convert water insoluble lipids into water soluble 

complexes. 

This facilitates transport of lipids between blood 

and different tissues.



Plasma Lipoproteins 

• The plasma lipids (360-820 mg/dl) are phospholipids, cholesterol 

(free and esterified) and lipids between triacylglycerols, free fatty 

acids.

The lipids present in plasma (total range: 360–820 mg/dL) include the following components:



Plasma Lipoproteins 

• The plasma lipoproteins are spherical macromolecular complexes of 

lipids and proteins (apolipoproteins).

• The lipoprotein particles include chylomicrons, very–low-density 

lipoproteins (VLDLs), intermediate-density lipoproteins (IDLs), low-

density lipoproteins (LDLs), and high-density lipoproteins (HDLs).

• They differ in lipid and protein composition, size, density, and site of 

origin.
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The density and diameter of different lipoproteins



Chylomicrons

• Chylomicrons (TAG= 90%) are highly soluble in both 

lymphatic fluid and blood.

• Function in the transport of dietary triacylglycerol, cholesterol, 

and cholesteryl esters to other tissues.

• Assembly of chylomicrons occurs in the intestinal lining 

and results in a nascent chylomicron that contains lipids and 

apolipoproteins.



Chylomicron assembly in enterocytes 

1. Initial Assembly:

A. The synthesis begins with the translation of the 

apoB-48 protein.

B. Lipid association occurs next, where small amounts 

of triglycerides and other lipids associate with the 

apoB-48 protein.

C. This process is catalyzed by microsomal 

triglyceride transfer protein (MTP), leading to the 

formation of small apoB-containing particles.

This process occurs 
within the endoplasmic 

reticulum (ER).



Chylomicron assembly in enterocytes

B. Particle Expansion:

• Large triacylglycerol droplets fuse with the initial 

apoB-containing particles. 

• MTP also facilitates the transfer of additional 

triacylglycerol from the cytoplasm into the ER lumen, 

where it forms lipid droplets that are incorporated 

into the growing chylomicron.



Chylomicron assembly in enterocytes

1. Transition of the chylomicrons to Golgi, 
where the particles are packaged in secretory 
vesicles.

2. These fuse with the plasma membrane 
releasing the lipoproteins to the blood.

3. When it reaches the plasma, the particle is 
rapidly modified, receiving apo E and apo C-
II (The source of these apolipoproteins is 
circulating HDL).



Transfer of proteins from HDL to chylomicrons

• Newly synthesized chylomicrons (nascent 

chylomicrons) mature as they receive apoC-ll and apoE 

from HDL.

• Roles of ApoC-II and ApoE:

• ApoC-II: Essential for the activation of lipoprotein lipase 

(LPL), the enzyme responsible for hydrolyzing triglycerides 

in chylomicrons into free fatty acids and glycerol for uptake 

by tissues (e.g., muscle, adipose tissue).

• ApoE: Serves as a ligand for receptors that mediate the 

uptake and clearance of chylomicron remnants by the liver.





• Lipoprotein lipase (LPL) is an extracellular enzyme that is 

anchored to the capillary walls of most tissues but predominantly 

those of adipose tissue and cardiac and skeletal muscle.

FA
LPL



Fate of Chylomicron 

• LPL, activated by apo C-II on chylomicrons, hydrolyzes the TAG 

in these particles to FA and glycerol.

• The FA are stored (in adipose) or used for energy (in muscle).

• The glycerol is taken up by the liver, converted to 

dihydroxyacetone phosphate (an intermediate of glycolysis), 

and used in lipid synthesis or gluconeogenesis.



Fate of Chylomicron 

• The remaining particle (remnant) is rapidly removed from the 

circulation by the liver, whose cell membranes contain 

lipoprotein receptors that recognize apo E and then taken into 

the hepatocytes by endocytosis.

• In the lysosome: the apolipoproteins, cholesteryl esters, and 

other components of the remnant are hydrolytically degraded, 

releasing amino acids, free cholesterol, and FA.







Type I Hyperlipoproteinemia (Familial 
Hyperchylomicronemia):
• Type I hyperlipoproteinemia is a rare autosomal recessive 

disorder characterized by the abnormal accumulation of 

chylomicrons in the plasma.

• Causes:

1.Deficiency of Lipoprotein Lipase (LPL), Deficiency or Mutation 

in ApoC-II:





Very–low-density lipoprotein metabolism (VLDLs)

• VLDLs are produced in the liver.

• Their function is to carry this lipid from the liver (site of 

synthesis) to the peripheral tissues.

• There, the TAG is degraded by LPL, as discussed for 

chylomicrons.



Synthesis & Release of 
VLDLs from the liver





Synthesis & Release of VLDLs from the liver

• They are composed predominantly of endogenous TAG (∼60%).

• VLDLs are secreted directly into the blood by the liver 

containing apo B-100.

• They must obtain apo C-II and apo E from circulating HDL 

• Apo C-II is required for activation of LPL.





Modifications on VLDLs through their circulation

1. TAG is degraded by LPL.

2. The C and E apolipoproteins, are returned to HDL, but the particles 
retain apo B-100.

3. Additionally, some TAGs are transferred from VLDL to HDL in an 
exchange reaction that transfers cholesteryl esters from HDL to VLDL.

4. This exchange is accomplished by cholesteryl ester transfer protein 
(CETP)

5. With these modifications, the VLDL is converted in the plasma to LDL.



Transfer of cholesteryl ester (CE) 

from HDL to VLDL in exchange 

for triacylglycerol (TAG).





LDL and cholesterol transport

• The primary function of LDL particles is to provide cholesterol 

to the peripheral tissues (adrenal gland & testis) or to liver.

• They do so by binding to plasma 

membrane LDL receptors that 

recognize apo B-100 (but not apo 

B-48).





High-Density Lipoproteins (HDLs)

• HDLs are often referred to as "good cholesterol" because they 

play a critical role in reverse cholesterol transport—the process 

of transporting excess cholesterol from peripheral tissues back 

to the liver for excretion or recycling.



HDL contains several types of apolipoproteins

• apo-Al
• Apo-All
• apo-Cl
• apo-CII
• apo-D
• apo-E.
• Their most abundant apolipoproteins 

are apo A-I and apo A-II.



HDL Synthesis

• HDL particles are synthesized in 
two main locations:

• Liver: Produces nascent HDL 
particles containing phospholipids, 
cholesterol, and apolipoproteins 
(mainly apo A-I and apo A-II).

• Intestine: Produces nascent HDL 
with apo A-I.



Maturation of HDL

• Nascent HDL collects additional lipids 
from:

1. Other peripheral tissues (via ABCA1 
and ABCG1 transporters).

2. Other lipoproteins, such as VLDL 
and chylomicrons, during their 
metabolism.

1. Lecithin–cholesterol acyltransferase 
(LCAT)



Storage of Cholesterol (Next lecture)

• Cholesterol ester is the storage form of cholesterol: It Is 

formed in both tissues and plasma.

• In tissues (liver), cholesterol is esterified by ACAT 

enzyme (acyl CoA cholesterol acyl transferase):

• In plasma, cholesterol is esterified by LCAT enzyme 

(lecithin cholesterol acyl transferase). LCAT is 

associated with HDL. 





Thanks 


