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Effects of inhibitors on Vmax and the “apparent” KM

catabolism

anabolism
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Fig. 13.2:
Overview of Catabolism
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Fig. 13-3:  The structure of ATP indicating its relationship to
ADP, AMP, and adenosine.
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Fig. 13-7:  Position of ATP
relative to “high-energy”
and “low-energy”
phosphate compounds.

DG = DG°' +RT ln [ADP][Pi]
[ATP]
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= -30.5kJ / mole + (8.3x10-3kJ / mole / °K)( 310°K) ln (0.8x10-3 M)( 4.0x10-3 M)
3.0x10-3 M

Ê 

Ë 
Á 

ˆ 

¯ 
˜ 

= -30.5kJ / mole - 17.6kJ / mole = -48.1kJ / mole

The free energy of ATP hydrolysis inside cells is determined in
part by the concentrations of ATP, ADP, and Pi.
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Fig. 13-5: Some coupled reactions involving ATP.

Fig. 13-6: Pyrophosphate cleavage in the synthesis of an aminoacyl-tRNA
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Fig. 13-9: The chemical structure of Acetyl-CoA

DG°’ = -31.5 kJ/mole

Fig. 13-10: Reduction of NAD+ to NADH
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Fig. 14-1: Glycolysis

Hexokinase
Mg++ATP

PO3
-2

1 ATP used to phosphorylate C6 on Glucose
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Phosphoglucose isomerase

phosphofructokinase

1 ATP used to phosphorylate C1 on Fructose-6-phosphate
Total of 2 ATP used so far
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Fructose-1,6-Diphosphate
FDP

Dihydroxyacetone phosphate
DHAP

Glyceraldehyde-3-Phosphate
GAP

Triose phosphate isomerase
TIM
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Fig. 14-7:
Schematic view of the

first stage of glycolysis

2 ATP consumed

2 molecules of
glyceraldehyde-3P

produced

Glyceraldehyde-3-phosphate
dehydrogenase (GAPDH)

2 NADH produced, 1 from each of the 
Glyceraldehye-3-P produced in Stage 1
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Phoshoglycerate kinase
PGK

A total of 2 ATP from the 2 1,3-BPG molecules
produced from each glucose entering glycolysis

OPO3
-2

OPO3
-2
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H
OH

H2O

pyruvate kinase
PK

2 more ATP produced, 1 from each of the PEP molecules
produced from each Glucose entering glycolysis
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Fig. 14-15:
Schematic view of the

second stage of glycolysis

2 ATP produced for
each pyruvate produced

for a total of 4 ATP
from each glucose that

enters glycolysis

2 NADH also produced
1 for each pyruvate

What happens to Pyruvate?  This depends...

lactate dehydrogenase
LDH

Lactic Fermentation

Pyruvate Acetaldehyde Ethanol 

pyruvate
decarboxylase

alcohol
dehydrogenase

CO2 NADH NAD+

Alcoholic Fermentation
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Fig. 14-16:Metabolic fate of pyruvate
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Fig. 14-22:  Regulation of PFK activity

Fig. 14-24: Substrate cycling in the regulation of PFK


