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From Cholesterol to Oxysterols
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Oxysterols Biogenesis

OXYSTEROLS
Cholesterol oxide derivatives
One or more oxygen atoms

Cholesterol (C27)
[ Steroid backbone is rigid
U The side chain is flexible

|
O Auto-oxidation (7KC, 7B-OHC, ...)

1 Enzymes (24S-OHC; 27-OHC; ...)
* mainly cytochromes P450 (CYP)

Cholesterol mmm) * Cholesterol 25-hydroxylase
cholesterol + AH, + O, = 25-hydroxycholesterol + A + H,0

* 116-Hydroxysteroid dehydrogenase type 1 et 2

(76-0HC) P~ 7#;4 ﬁ (7KC)

NADP* ‘ NADPH o]

cortsol ~ cortisone

(] Both processes (25-OHC, 7KC, 7B-OHC)
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Oxysterol Network / ‘oxysterome’ / ‘oxisome
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2,3(S)-monooxidosqualene (MOS) 2 3-dioxidosqualene (DOS)

U Mutemberezi V. etal.,
Progress in Lipid Research, 2016

U de Medina P. et al.,
J Med Chem 2009;52(23):7765-77.

Y ——> Tumor cell death]

Neurite outgrowth

v' Aminoalkyoxysterols (dendrogenin A)
plants, amphibians and ancestral fishes
(dogfish shark Squalus acanthias, sea
lamprey Petromyzon marinus) and
vertebrates (humans)

——> Neuron survivalj§
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Biogenesis of 7-ketocholesterol (7KC)

A S e [ Auto-oxidation
e Cholesterol NN

> O Enzymes

0 Biogenesis of 7KC

- Auto-oxidation

v' Reactive oxygen species (ROS)
v' Fenton reaction (Fe2+/Fe3+)

v Reactive nitrogen species (RNS)

- Enzymes

v CYP7A1 ; 7-dehydrocholesterol + CYP7A1 = 7KC
(Smith-Lemli-Opitz syndrom; cholesterol deficiency)

v 11B-HSD1 ; interconversion of 73-hydroxycholesterol in 7KC
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Metabolism of 7-ketocholesterol (7KC)

U Metabolism of 7KC (eucaryotic cells)
- Reduction
11B-HSD1 ; interconversion 7KC in 73-hydroxycholesterol (toxicity :
7B-OHC >7KC)
2| | - Oxidation
g:?' CYP27A1 ; to reduce 7KC toxicity
& | |- Sulfatation
o Sult2B1b ; to reduce 7KC toxicity
E _é."' - Esterification
g £ ACAT,; LCAT ; cPLA2a; SOAT1; unstable ester (7KC release)
~

0 7KC metabolism (pro-caryotic cells : bacteria)
V|- Oxidation : cholesterol oxidase; inhibition of 7KC-induced toxicity

cholesterol
(9]
HO ; :5 cholest-5-en-3-on

CHOX

FAD FADH + H+ Q{{l\'

0, H,0,
O

cholest-4-en-3-on Gérard LIZARD
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Aging and age related diseases : Implication of 7-ketocholesterol

O Increase Iifespan (7-ketocholesterol: 7KC)

< v'Aging of the population
v'Age related diseases

g{%‘;}/‘) 1 & Neurodegenerative
H SRA .

WAL )

Ve ?, diseases

Skin aging

(cataract, ARMD)
Cardiovascular diseases Bowel diseases
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