
•Lipid synthesis

•Lipid b-oxidation

•Ketones

•Cholesterol synthesis

•Cholesterol breakdown

•Lipid + Cholesterol transportation

What are we 
gonna talk about?



*Note*
Insulin promotes 
formation of Citrate

Energy in the cell 
prevents citrate 
from moving along 
the TCA



Acetyl-CoA Carboxylase is 
the rate-limiting enzyme. 
*Note*
- Activation by Insulin
- Inhibition by Glucagon and 
Palmitate

Citrate gets 
kicked out!



Fatty 
acid 
Synthesis

*Note*
New Acetyl-CoA 
units are added 
using Malonyl-CoA 
at the beginning of 
the elongating chain
(i.e. The one on the 
right gets added to 
the butt of the one 
on the left)
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Where do I get NADPH?!



What do we get?

Palmitate C16



Can we 
make all 
unsaturated 
fatty acids?

Humans only have ∆9-
Desaturase, we can 
only desaturate 9 
carbons from the 
front, not the back

Linoleic and Linolenic 
acids are essential 
fatty acids



Arachidonic acid
20 Carbon

omega 6 – 4 double bonds

We can make it 
by elongating 
and further 
desaturating 
Linoleic acid 



Sphingolipids

Sphingosine + Fatty Acid = Ceramide

*Note differences*
1. No ester bond on Carbon 1
2. Amide bond on carbon 2
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Fatty Acid b-oxidation

Only 2 points of regulation
- In Adipocytes

- Hormone sensitive lipase
- During shuttling of FAs into the 

mitochondria
- Carnitine acyltransferase 

*Note* 
Only long chain fatty 
acids (14 or more 
carbons) need to be 
shuttled by carnitine

Hormone sensitive lipase

Carnitine acyltransferase



But!!! What 
happens if I have 
odd chain Fatty 
Acids?



*Note*
Odd-chain fatty acid synthesis 
requires Vitamin B12



To save your Brain 
and your Gains!

Ketones
Why do we need em?



Let’s make cholesterol! 



How do we make it?

Isoprene units (terpene)

Beta-Carotene
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HMG-CoA 
Reductase

Insulin

Glucagon
Cholesterol 
Statins
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What do we use Cholesterol for?

•Membrane integrity
•Steroids
•Vitamin D
•Bile acids



Steroids!!

*Note*
Pregnenolone 
is Totipotent!

21-hydroxylase

11-Hydroxylase
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Vitamin D!!



Can you break down cholesterol?

NO!



Bile salts!

*Note*
If you see Cholic acid – it 
means it’s a bile salt

Amphipathic



*Things to remember
Chylomicrons

- Must obtain Apo C-II, Apo E from 
HDL

- Apo B48 indentifies

VLDL
- Carries NEWLY synthesized fatty 

acids from liver to tissues

IDL
- Intermediate between 

fat/cholesterol transport. Can be 
converted to LDL by taking up 
cholesterol from HDL

LDL
- Carries cholesterol to the tissues. 
- Apo B-100 binds to the LDL 

receptor

HDL
- Carries cholesterol from tissues 

to liver.
- Carries Apo C-II, Apo E to give to 

nascent Chylomicrons







*Note*
Central role of 
Acetyl CoA



*Note*
The carbons from 
Acetyl CoA cannot
be used for 
Gluconeogenesis








