Glutathione

General reductant


Substrate for scavenger of toxic peroxidases


esp important for RBCs

Creatine


Synthesized in rxns shared between kidney and liver


Arg, Lys, NH4 of SAM

Creatine Phosphate



Holds high energy phosphates in muscle



Phosphorylated by creatine kinase




Reversible so can delivers lot of ATP when it has to

 Creatinine



Use urine levels to determine kidney function (physio)

Polyamines from Ornithine and Methionine


Ornithine ( Putrescine ( Spermidine ( etc…

Precursors:



Methionine 
( 
Spermine/Spermidine



Cysteine
(
Taurine (used to conjugate bile salts)



Arginine
(
Nitrous oxide (increases cGMP(relaxation)



Lysine

(
Carnitine

Nucleotide metabolism


De novo pathway



Cytosolic processes



Most active in liver


Salvage pathway



Allows free purine/pyrimidine to be recycled



Permits extrahepatic tissues from make nucleosides from free bases


Dietary purines/pyrimidines are not usual precursors for synthesis (TQ)
Purine Synthesis

Sugar first


Sugar    (     PRPP        


Enzyme:
PRPP Synthetase


PRPP 
 (     5-phosphribosylamine

Enzyme:
PRPP Glutamylamidotransferase 

Control Pt. b/c inhibited by IMP, AMP, GMP


Deoxyribose formed at nucleoside at DIphosphate level


C1
Aspartate


C2
Formyl-FH4 (N10)


C3
Glutamine


C4
Glycine


C5
Glycine


C6
CO2


C7
Glycine


C8
Formyl-FH4 (N10)


C9
Glutamine

Purine Salvage Pathway


HGPRT
(
Hypoxanthine, Guanine


APRT

(
Adenine


Why salvage?

Degradation of Purine bases


Go over picture


Important points



Xanthine oxidase (inhibited by allopurinol)




No uric acidemia, and build up of hypoxanthine (safe and excreted)



Adenosine deaminase (deficiency ( SCID)

Pyrimidine Synthesis

Aspartate ( Carbamoyl aspartate


Enzyme:
CPS II

by addition of Carbamoyl-Phosphate (Urea Cycle)


Carbamoyl phosphate
( Orotic acid


Important points:



Ring made first, then sugar



Deoxyribose occurs at nucleoside DIphosphate level


C1:
Aspartate



C2:
CO2


C3:
Glutamine


C4:
Aspartate


C5:
Aspartate


C6:
Aspartate

Synthesis of Heme
1. Succinyl-CoA + Glycine ( δ-ALA   
Enzyme:
δ-ALA Synthase (Rate Lim Step)
2. Step 1 happens twice ( 2 δ-ALA
3. 2 δ-ALA ( Porphobilonogen (pyrrole)
Enzyme:
δ-ALA Dehydratase
4. 4 Porphobilinogens combine


Enzyme:
Porphobilinogen Deaminase

5. Form linear form:
Hydroxymethylbilane

6. Cyclizes to form:
Uroporphyrinogen III
Enzyme:
Uroporphyrinogen III cosynthase

7. Side Chain modifications
8. Turn into Protoporphyrin IX

9. Turns into Heme



Enzyme:
Ferrochelatase

Heme catabolism


1.
Heme
(
Biliverdin (green color)
Enzyme:
Heme oxygenase

2.
Biliverdin (
Bilirubin (red-orange)

Enzyme:
Biliverdin reductase


3.
Unconjugated bilirubin goes to liver from spleen attached to albumin


4.
Conjugated in Liver




Gets turned into bilirubin diglucoronide via bilirubin glucoronyl transferase

5. 


More soluble

6. Goes to bile duct and into intestines

a. Gives color to excretion

