Gluconeogenesis & Glycolysis Control

Learn the Pathway


How Liver makes glucose in fasting state


Only happens in Liver


Glucogenic = any way you can get OAA or pyruvate


So anything that gives a TCA intermediate is glucogenic

Same as Glycolysis, BUT 3 irreversible steps are bypassed

1. Hexokinase

2. PFK -1

3. Pyruvate Kinase

Pyruvate Carboxylase

Required ATP


Control



Activated by Acetyl CoA

PEP Carboxykinase


Controlled at Gene Expression Level


Inhibited by Insulin

Glycolysis in liver



(now the plot thickens)



Glucokinase (low affinity, high Km)


ATP Allosteric Inhibitor

AMP Allosteric Activator (better control because highest % change)

PFK-2 ( Frc-2,6bP ( activates PFK-1


Also Frc-2,6bPase activity


cAMP (protein kinase A) phoshorylation ( inactive kinase and active phosphatase



[image: image1.emf]Enzyme Where Found State Effect Effect on Pathway

Phospho Inactive

NOT Phospho Active Pyruvate => Acetyl CoA

Phospho Phosphatase Active Gluconeogenesis Active

NOT Phospho Kinase Active Glycolysis Active

Phospho Inactive Gluconeogenesis Active

NOT Phospho Active Glycolysis Active

Phospho More Active

NOT Phospho Less Active

Phospho Active Phosphorylizes Glucose

NOT Phospho Inactive

Phospho Active Inhibits Protein Phospatase

NOT Phospho Inactive

Glycogen Phosphorylase Glycogen Metabolism

Inhibitor-1 Glycogen Metabolism

Pyruvate Kinase Glycolysis

Phosphorylase Kinase Glycogen Metabolism

Pyruvate Dehydrogenase

Pyruvate Dehydrogenase 

Complex

Phosphofructokinase 2

Glycolysis and 

Gluconeogenesis


Insulin

Glycolysis

Glucagon
Gluconeogenesis

Epinephrine ( acts on beta receptors to increase f26bP ( activates glycolysis
Glycogen Metabolism
Breakdown


Glycogen phosphorylase



Rate Limiting Step in Breakdown



Catalyses Phosphorylation of glycogen at non reducing ends

Debranching Enzymes



Glucosyl alpha 4,4 transferase



Amylo alpha 1,6 glucosidase


Default Setting is SYNTHESIS if Glc available
Pentose Phosphate


Cytosol


Know oxidative


Know the three purposes of pathway


Active in liver, adipose and lactating mammary tissue to produce NADPH for fatty acid synthesis


VERY low in skeletal muscle (TQ)
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		Enzyme		Where Found		State		Effect		Effect on Pathway

		Pyruvate Dehydrogenase		Pyruvate Dehydrogenase Complex		Phospho		Inactive

						NOT Phospho		Active		Pyruvate => Acetyl CoA

		Phosphofructokinase 2		Glycolysis and Gluconeogenesis		Phospho		Phosphatase Active		Gluconeogenesis Active

						NOT Phospho		Kinase Active		Glycolysis Active

		Pyruvate Kinase		Glycolysis		Phospho		Inactive		Gluconeogenesis Active

						NOT Phospho		Active		Glycolysis Active

		Phosphorylase Kinase		Glycogen Metabolism		Phospho		More Active

						NOT Phospho		Less Active

		Glycogen Phosphorylase		Glycogen Metabolism		Phospho		Active		Phosphorylizes Glucose

						NOT Phospho		Inactive

		Inhibitor-1		Glycogen Metabolism		Phospho		Active		Inhibits Protein Phospatase

						NOT Phospho		Inactive
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