
Gluconeogenesis 
 
Glycolysis (aerobic) 
Glucose + 2 ADP + 2 phosphate + 2 NAD → 2 Pyruvate + 2 ATP + 2 NADH + 2 H2O 
 
Gluconeogenesis 
2 Pyruvate + 2 NADH + 4 ATP + 2 GTP → glucose + 2 NAD + 4 ADP + 2 GDP + 6 Pi 
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Synthesis of phosphoenolpyruvate from pyruvate 
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Glycogen 
 

 
 
 
 
Glucose phosphate interconversion 

 
 

 
 

OHO

OH CH2

OH
OHO

OH

O

CH2

O

OHO

OH CH2 O

O

OHO

OH

O

CH2

O

!-1,4-Glucoside
bond

!-1,6-Glucoside
bond

OH

OH
Glycogen

Glycogen

Glycogen

1

2

3

4

5
6

O H

H

OH

OH

H

H

OH

CH2

H

HO

P

O

O

O O

Glucose-1-phosphateGlucose-6-phosphate

O OH

H
H

OH

OH

H

H

OH

CH2

H

O

P

O

OO

Phosphoglucomutase

O H

H

OH

OH

H

H

OH

CH2

H

O

P

O

O

O O

Glucose-1,6-bis-phosphate

P

O

OO



Glycogen Synthesis 
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Branching 
 
 

 
 
 
 
 
Glycogen Breakdown 
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Thermodynamic Considerations 
 
Reaction ∆G´° (kJ/mol) ∆G (kJ/mol) 

G-1-P + glycogenn  glycogenn+1 + Pi –3.1 
+5 to +8 because 
[Pi] >> [G1P] 

UDP-Glucose pyrophosphorylase 
G-1-P + UTP  UDPG + PPi 

0    

Pyrophosphatase  
PPi  2 Pi 

–33.5  

Glycogen synthase  
UDP + glycogenn  glycogenn+1 + Pi 

–13.4  

Glycogen phosphorylase 
glycogenn + Pi  G-1-P + glycogenn–1  

+3.1  
–5 to –8 because 
[Pi] >> [G1P] 

Hydrolysis of α(14)  –15.5  

Hydrolysis of α(16)  –7.1  
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