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Topics:
 Coenzymes.

 NAD+ as co-enzyme

 Glycolysis

 Regulation of Glycolysis

 Digestion is depolymerization

 Convergent and divergent metabolic 

pathways
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Coenzymes
 coenzymes are organic molecules that are

required by certain enzymes to carry out
catalysis. They bind to the active site of the
enzyme and participate in catalysis but are
not considered substrates of the reaction.

 coenzymes often function as intermediate
carriers of electrons, specific atoms or
functional groups that are transferred in the
overall reaction.

 An example of this would be the role of NAD
in the transfer of electrons in certain coupled
oxidation reduction reactions.
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NAD+ as co-enzyme
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NAD+ as co-enzyme (continued)
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NAD+ as co-enzyme (continued)
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Glycolysis
https://highered.mcgraw-hill.com/sites/0072507470/student_view0/chapter25/animation__how_glycolysis_works.html

 Glycolysis is the metabolic pathway that

converts glucose C6H12O6, into pyruvate,

CH3COCOO− + H+.

 The free energy released in this process is

used to form the high-energy compounds

ATP and NADH
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Regulation of Glycolysis

 Glycolysis is regulated by slowing down or

speeding up certain steps in the glycolysis

pathway. This is accomplished by inhibiting or

activating the enzymes that are involved.

 The steps that are regulated may be determined

by calculating the change in free energy, ΔG, for

each step.
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Regulation of Glycolysis 
(Continued)

 If a step's products and reactants are in

equilibrium, then the step is assumed not

to be regulated. Since the change in free

energy is zero for a system at equilibrium,

any step with a free energy change near

zero is not being regulated.

Monday, April 21, 2014

Dr. Abdo A Elfiky

22



Regulation of Glycolysis 
(Continued)

 If a step is being regulated, then that step's

enzyme is not converting reactants into products

as fast as it could, resulting in a build-up of

reactants, which would be converted to products

if the enzyme were operating faster.

 Since the reaction is thermodynamically

favorable, the change in free energy for the step

will be negative. A step with a large negative

change in free energy is assumed to be regulated.
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Regulation of Glycolysis 
(Continued)

Example:
 Protein kinase A (PKA) is an enzyme that is regulated

by cyclic AMP (cAMP). This is common in the "flight or
fight response".

 The hormone Epinephrine signals the synthesis for
cAMP which subsequently activates PKA. The kinase
regulates target proteins through phosphorylation of
serine and threonine.

 PKA is not activated until cAMP binds to the
regulatory subunit. This stops inhibition of PKA. The
complex (R2C2) has a pseudosubstrate sequence of
R that occupies the active site of PKA. When cAMP
binds, the R chains move so it is no longer inhibiting
the active site.
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Regulation of Glycolysis 
(Continued)
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Regulating Activity: Intracellular concentration of cyclic AMP provides a very

simple control mechanism over activity of protein kinase A.
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Carbohydrates 

Fat 

Protein 

Sugars 

Fatty acids, 

glycerol 

Amino acids 

CO2 + H2O 

CO2 + H2O 

CO2 + H2O 

Urea, sulfate 

Digestion is 

depolymerization



Convergent and divergent 

metabolic pathways

Monday, April 21, 2014

Dr. Abdo A Elfiky

28

Sugars Fat Amino acids

Fat Cholesterol Ketone bodies

Acetyl-CoA CO
2

+ H
2
O 

ADP ATP 

Sugars Fat Amino acids

Fat Cholesterol Ketone bodies
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