GLYCOLYSIS:
	1.  Hexokinase/Glucokinase
	glucose ( G6P
	regulatory point

induced fit model



	2. PhosphoHexose 

    Isomerase


	G6P ( F6P
	

	3. PhosphofructoKinase-1

       (PFK1)


	F6P ( F1,6BP
	**KEY regulatory point**

	4. Aldolase


	F1,6BP ( DHAP + GAP
	

	5. Triose Phosphate    

    Isomerase


	DHAP ( GAP
	

	6. GAP Dehydrogenase

     (GAPDH)
	GAP ( 1,3Bisphosphoglycerate
	reduces NAD ( NADH

(NAD must be replenished)



	7. Phosphoglycerate Kinase
	1,3BPG + ADP (
ATP + 3PG 


	**first ATP generating step**
highly exergonic and coupled with step 6



	8. Phosphoglycerate Mutase
	3PG ( 2PG

	

	9. Enolase
	2PG ( PEP (phosphoenolpyruvate)

	

	10. Pyruvate Kinase
	PEP + ADP ( 
Pyruvate + ATP
	**regulated step**


RBC’s:


1,3 BPG ( 2,3 BPG:  binds hemoglobin and reduces oxygen affinity




2,3 BPG levels are elevated at high altitude, late pregnancy


2,3 BPG ( 3PG   
**ATP generating step is circumvented**  (step 7 skipped)

HEXOKINASE


GLUCOKINSAE
low Km( easily saturated

high Km

G6P inhibition



no inhibitions

uninducible



inducible expression

**allows liver to constantly take up more glucose out of blood and convert it to G6P**

PYRUVATE KINASE REGULATION –


2 isoforms (liver and muscle)


activated:  low energy (AMP)




insulin causes its txn


deactivated:  high energy (ATP), acetyl CoA




phos. by PKA




long chain FA’s




alanine

cAMP inhibits txn

PFK1 – very sensitive to “energy charge”


ATP and AMP compete for an allosteric site


affect affinity (Km) for F6P


**changes in AMP or ADP levels are more important than ATP levels**

F2,6BP also activates PFK1 allosterically and can REVERSE ATP inhibition




inhibits FBPase-1 (catalyzes reverse of PFK1)

PFK2 – generates F2,6BP from F6P  (F2,6BP activates PFK-1)


FBPase-2 catalyzes reverse



both are on same protein



phosphorylated by cAMP dependent PKA ( FBPase2 active

low blood sugar (  glucagon secreted ( cAMP pathway (FBPase-2 active (
less F2,6BP ( less active PFK1 ( gluconeogenesis preferred over glycolysis
Insulin activates glycolysis

GLUT-4 uptake


HK expression


PFK activity


PK activity


PDH activity (TCA cycle)

Pasteur Effect:  oxygen deprivation ( inc AMP ( inc glycolysis


very dramatic effect


due to F2,6BP mediated effects on PFK-1

Aerobic glycolysis – 


cytosolic NADH oxidized by DHAP from mitochondria made during OxPhos

Anaerobic glycolysis – 


NADH oxidized by pyruvate, making NAD and lactate

