CHOLESTEROL SYNTHESIS
USE:

membrane fluidity


steroid hormones, bile salts


serum lipoprotein core (necessary for TG transport)

source – 


diet


synthesis



liver (for export to other places in body)



adrenals, ovaries, testes (hormone precursors)

SYNTHESIS:

1)  ACETYL COA ( MEVALONATE


a. Thiolase 


(2 Acetyl CoA ( AcAc-CoA)


b. HMG CoA Synthase 

(AcAc-CoA + Acetyl CoA ( HMG-CoA)

c. HMG CoA REDUCTASE:

reduces HMG-CoA to mevalonate


**key control point**


cholesterol regulates 
txn  (via SCAP-SREBP and SRE)





degradation

2) Mevalonate (6C)  ( Activated Isoprene  (5C)


- triphosphoed


- decarbed/ dephosphoed ( double bond formed


activated isoprene (( dimethylallyl pyrophosphate (DMAP)

  (addition unit)

(primer)

3)  2 Head to tail condensations + 1 Head to Head Condensation


isoprene head DB attacks DMAP tail, displacing PPi ( Geranyl PP (10C)


isoprene head DB attacks geranyl-PP ( Farnesyl PP (15C)


2 Farnesyl PP ( SQUALENE

4)  SQUALENE ( CHOLESTEROL


requires SCP (Sterol Carrier Protein) to solubilize hydrophobic intermediates


involves monooxygenation, reduction, Cyclase

Cholesterol derived hormones


glucocoritcoids 
(cortisone)


mineralocorticoids
(aldosterone, corticosterone)


androgens

(testosterone)


estrogens

Non-Cholesterol Sterols


stigmasterol (plants)


ergosterol (fungi)

FA Synth:  
cyto

Chol Synth:  
cyto + SER membrane

Ketogenesis: 
mito

Chol. Synth:
cyto + SER membrane





use different ISOFORMS of same enzymes




mito thiolase, synthase – activated by Ac-CoA




cyto thiolase, synthase – not affected by Ac-CoA

Cholesterol uptake


LDL targerts chol. to tissues


HDL targets chol. to liver


4C – blocks endocytosis, but NOT binding


chloroquine – blocks acidification


no ApoB ( normal LDLR activity

but LOW plasma VLDL b/c packaging problem

