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Take-home message - on lipid structure and classification

» Lipids are diverse molecules crucial for cellular structure, energy storage, and signaling.
They are characterized by their hydrophobic nature due to long hydrocarbon chains.
They are divided into simple lipids, complex lipids and precursor and derivative lipids

» Key lipid types include:

v’ Fatty Acids: building blocks of lipids, characterized by a hydrophobic tail and a carboxyl group; they vary
in chain length and saturation, influencing lipid properties; serve as energetic substrates.

v’ Triacylgycerols/triglycerides: main storage form of lipids in animals, composed of three fatty acid chains
esterified to a glycerol molecule; they constitute energy storage and insulation.

v Phospholipids: major components of cell membranes, consisting of a polar phosphate head and two
hydrophobic fatty acid tails; they form bilayers, essential for compartmentalization and cell integrity.

v" Sphingolipids: contain a sphingosine backbone, fatty acid chain, and polar head group; found in cell
membranes and involved in cell signaling.

v’ Steroids: lipids with a characteristic four-ring structure, including cholesterol and hormones like
testosterone and estrogen; they regulate membrane fluidity and serve as signaling molecules and
emulsifying agents. N
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Q: Which of the following is needed for the
synthesis of all three compounds:
triacylglycerol, phosohatidyl and sphingomyelin
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Fat synthesis (de novo)
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Transfer Fatty acid into mitochondria

CoA
Fatty
acyl CoA
/ Carnitine
Acyl CoA palmitoyl- _ Outer
synthetase transferase 1| Mitochondrial
(CPTI) membrane
CoA

v
Fatty acyl CoA Fatty acylcarnitine

Carnitine
A

Carnitine
palmitoyl-
transferase |

(CPTII)

Carnitine
acylcar-
nitine
_| translocase |

CoA
Fatty acylcarnitine

Matrix

Carnitine

Inner
mitochondrial

I

B-Oxidation

membrane

Fatty acyl CoA

of fatty acids

iy

O Y

B-oxidation spiral

Mitochondrial (o]
matrix b ¥ I
_.-% CHs\ Ay CH, - CH,- CH,~C~ SCoA Fatty acyl CoA
o [total C =n)
@ ‘ FAD
Acyl CoA
dehyd‘:'ogmse FAD (2H) o€ ~1.5 ATP

B-Oxidation

Spiral :

* ] I
Tres CH:‘WVCHQ-C“'SCOA + CH3"C~ SCoA

B I
CHa\ A/ CH; = CH=CH=C~ SCoA trans A? Fatty enoyl CoA

) H,0

Enoyl CoA
hydratase

OH
B I
CHs\ A CH; = CH= CH, = C~ SCoA

@ NAD*

B-Hydroxy acyl CoA "
dehydrogenase NADH +

L-3-Hydroxy acyl CoA

~2.5 ATP

gt W
CH\ AN/ CH,=C~=CH, = C~ SCoA

@ CoASH

B-Keto thiclase

[3-Keto acyl CoA

O O

ftotai C = n -2)) Fatty acyl CoA Acetyl CoA




Transfer Fatty acid into mitochondria
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B-oxidation spiral ﬁ
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FADH, = 1,5 ATP
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Balace between synthesis and degradation of FA
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Protein metabolism

1) B-oxidation until propionyl CoA (3C)
2) Enzyme 1: Need: Biotin, ATP and CO2

3) Enzyme 3: Vit B12 deficiency causes
buildup of Methylmalonyl-CoA

4) End product Succinyl-CoA - TCA cycle
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When are Ketones produced?

v

Acetyl CoA

* Prolonged starvation & Diabetic
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Cholesterol - bile acid/salts 77, *
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Don’t mix these up!

HMG-CoA Lyase (mitochondria)= Ketone production

HMG-CoA synthesis

HMG-CoA Synthase = BOTH

IMPORTANT

study



Fasting: Where are you? Fed:

l Insulin insisits t INnsulin  stimuiate

enzymes enzymes

Glugacon Glugacon

t Stimulate l Inhibits
enzymes enzymes
Ketone synthesis Liver cell mitochondria Fasting
Ketone oxidation (break down) Muscle and brain mitochondria Fasting
Cholesterol synthesis Liver cytosol Fed
TAG synthesis Adipose + liver, ER Fed

FA synthesis Cytoplasm Fed

FA degradation Cytosol > Mitochondria (B-oxidation spiral) Fasting .
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