CITRIC ACID CYCLE
	1.  Citrate Synthase 

     conf. change of CS


	Oxaloacetate + Acetyl CoA ( CoA + Citrate
	irreversible;

point of regulation;



	2. Aconitase
	Citrate ( Isocitrate
	1. dehydration (makes DB)

2. hydration over DB



	3. Isocitrate Dehydrogenase
	Isocitrate ( 

a-Ketoglutarate + CO2
	irreversible;
point of regulation;

NADH generated



	4. a-Ketoglutarate 

    Dehydrogenase
     (very sim. to PDH)
	a-Ketoglutarate (
Succinyl-CoA + CO2
	irreversible;
point of regulation;

NADH generated



	5.  Succinyl CoA 

     Synthetase
	Succinyl CoA (
Succinate
	energy from breaking thioester bond to CoA trapped in formation of ATP


	6.  Succinate       

     Dehydrogenase
     (part of complex II)


	Succinate ( Fumarate
	FADH2 produced and sent to elec. trans. chain (CoQ)
Malonate inhibits rxn



	7.  Fumarase
	Fumarate ( L-Malate

	stereospecific hydration across a DB


	8.  Malate Dehydrogenase
	Malate ( Oxaloacetate

	NADH generated;
endergonic reaction that favors product side and is strongly inhibited by presence of excess product (NADH)

reaction is only driven forward by next step (catalyzed by CS)


REGULATION – occurs at irreversible points

PDH to make acetyl CoA



regulation of following steps by controlling substrate availability


CS – sensitive to energy charge




activation:  ADP




deactivation: ATP, citrate, succinyl CoA, fatty acyl CoA’s


ICDH – highly sensitive to ATP, NADH inhibition (always off in liver)



activated by Ca, ADP, AMP (muscle constraction)


aKGDH – activated by Ca




inhibited by Succinyl Co-A, NADH (products)


MDH – operates very close to equilibrium ( a slight increase in NADH will 

inhibit

TCA CYCLE AS A METABOLIC HUB


intermediates are often siphoned off into biosynthetic pathways


must be replenished (ANAPLEROTIC Reactions)



PEP Carboxylase – makes oxaloacetate



Pyruvate Carboxylase – same



Malic Enzyme – makes malate

Stats:


glycolysis + TCA:  30-32 ATP’s generated





65% of energy in glucose is conserved in vivo
PENTOSE PHOSPHATE PATHWAY:

