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Lipoproteins transport cholesterol and
other fats.

Apolipoproteins ( )

© From W, et al, J. Biol. Chem. 286, 12495-12508, April 2011. Reproduced with permission.

Phospholipids

Triacylglycerols and
cholesteryl esters

Cholesterol

Figure 17-2
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Lipoprotein functions

A Chylomicrons (CM)
A transport fats from intestines to tissues.

A Very-low-density lipoproteins (VLDL)
A transport triacylglycerols from the liver
o . VLDL to other tissues.

A Low-density lipoproteins (LDL)
A carry cholesterol to the tissues.

,mgg( —Q HDL oL A LDL levels should be relatively low.
chylomicrons 3 A 1 Bad cholesterol.
A High-density lipoproteins (HDL)
P T A export cholesterol from the tissues to
OTHER '
] ﬁ;ﬂ%’\ the liver. | |
OGS A HDL levels should be relatively high.
| | A 1 Good cholesterol.
Diameter Density % Cholesterol and
Lipoprotein (A) (g-em~3) % Protein % Triacylglycerol cholesteryl ester
Chylomicrons 1000-5000 <0.95 1-2 85-90 4-8
VLDL 300-800 0.95-1.006 5-10 50-65 15-25
IDL 250-350 1.006-1.019 10-20 20-30 40-45
LDL 180-250 1.019-1.063 20-25 7-15 45-50

HDL 50-120 1.063-1.210 40-55 3-10 15-20




Approximately half of all deaths in
the US are linked to atherosclerosis.

A Atherosclerosis

I A slow progressive
disease

I Characterized by
hardening of the
arteries due to
lipid accumulation
In blood vessel
walls
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Atherosclerosis

Atherosclerosis ?

A Microscopic view

C Transverse macroscopic view
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Lipid Metabolism In
Context

A Triacylglycerols contain fatty
acids attached to a glycerol
backbone.

A Fatty acids are broken down
Into 2C and 3C intermediates
that feed into the citric acid
cycle.
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17-1 Fatty Acid Oxidation

A Primary source of fatty acid fuel:
dietary triacylglycerols
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Many free fatty acid are deployed to the liver and muscle cells, especially

heart muscle
Free fatty acid ?



Fatty acids are activated before they

are degraded
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Acyl-CoA synthetases

A
I Short (C2-C3)
I Medium (C4-C12)
i Long ( Cl12)
i Verylong ( C22)
A Acyl-CoA synthetase

membrane transport protein
A membrane (Acyl-CoA)
A Acyl-CoA
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Each round of b o0 X
reactions

Ab oxidati on:

A d

Acetyl-CoA A 2

A b posi €drbonyl carbon A
b-oxidation

O O

C3
/\/\/\ ; fﬁi f’ﬂ'\ Carbonyl carbon /K
16 F W SCoA == » SCoA

c2 -




Eac

h round

reactions

o To o

4

Acetyl-CoA (2C)
2C



The reacti ons of b
Step 1 15t b-carbon oxidation (FAD)
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The reacti ons of b
Step 2 Hydration



