Glycolysis and the Catabolism of Hexoses
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Two phases of Glycolysis: Preparatory Phase
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Two phases of Glycolysis: Energy Conservation Phase
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Glycolysis Stage I: Preparatory Phase (Rxn 1 & -1)

"Tags" glucose to keep it in the cell
AG°’ = -16.7 kJ/mol

+1 - glucokinase (or hexokinase)

-1 - glucose-6-phosphate phosphatase
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Glycolysis Stage I: Preparatory Phase (Rxn 1)

"Tags" glucose to keep it in the cell
AG®’ = -16.7 kd/mol

+1 - glucokinase (or hexokinase) \l

-1 - glucose-6-phosphate phosphatase

4G °' = 138k/mol
Removes Pi - active only in gluconeogenesis
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Glycolysis Stage I: Preparatory Phase (Rxn 2)
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Glycolysis Stage I: Preparatory Phase (Mechanism 2a)
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Glycolysis Stage |: Preparatory Phase (Mechanism 2b)
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Glycolysis Stage I: Preparatory Phase (Rxn 3 & -3)
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2"dphosphorylation to commit
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AG°" =_14.2 kI/mol
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(F6P) -3 -fructose-1,6-bisphosphate phosphatase

AG"' =.16.7 kd/mol
Removes Pi - active only in gluconeogenesis
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Glycolysis Stage I. Preparatory Phase (Rxn 4 & 5)
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ALDO LASE ALDOLASE REACTION MECHANISM
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Glycolysis Stage |: Preparatory Phase (Rxn 5)
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TRIOSE PHOSPHATE ISOMERASE REACTION MECHANISM
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Glycolysis Stage Il: Energy Conservation Phase (Rxn 6)

***2 X all intermediates***

GLYCOLYSIS STAGE II:
PREPARATORY PHASE

(Energy Conservation Phase)

6 - glyceraldehyde-3-phosphate dehydrogenase
AG®°r  =+6.3kJI/mol

substrate-level oxidative phosphorylation:
process of oxidation coupled to phosphorylation

Step 6 alone is an example which generates
1st high energy phosphate compound responsible
for the net 2 ATP/glucose.

Step 6 + Step 7 can also be considered to be
substrate-level oxidative phosphorylation for the
formation of ATP

1,3-bisphosphoglycerate (1,3-BPG)




Glycolysis Stage 11: Energy Conservation Phase (Rxn 6)
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Glycolysis Stage Il: Energy Conservation Phase (Rxn 6)

GLYCERALDEHYDE-3-PHOSPHATE DEHYDROGENASE
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Glycolysis Stage 11: Energy Conservation Phase (Rxn 6)

GLYCERALDEHYDE-3-PHOSPHATE DEHYDROGENASE
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Glycolysis Stage Il: Energy Conservation Phase (Rxn 6)
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Glycolysis Stage 11: Energy Conservation Phase (Rxn 7)
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Glycolysis Stage Il: Energy Conservation Phase (Rxn 8)

2x all intermediates in Stage 11
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Glycolysis Stage 11: Energy Conservation Phase (Rxn 8)

PHOSPHOGLYCERATE MUTASE REACTION MECHANISM
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Glycolysis Stage Il: Energy Conservation Phase (Rxn 9)
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Write a mechanism for the dehydration using acid/base catalysts
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Glycolysis Stage 11: Energy Conservation Phase (Rxn 10)

O . .
. Write a mechanism for the
34 |C—O phosphate transfer. What
25 C—OPj intermediate do you have to
16 H:H write? What is the process
2 by which that intermediate
phosphoenolpyruvate (PEP) is converted to pyruvate?
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Glycolysis Stage Il: Energy Conservation Phase (Rxn 11)

11 - lactate dehydrogenase

o
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Write a mechanism for the reduction of pyruvate to L-lactic acid
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