
Key knowledge base
• Know the names and structures of all intermediates in the glycolytic

pathway.  Know the name of each enzyme that catalyzes a step of the
glycolytic pathway.  Know the categories of enzymes that are
represented in the glycolytic pathway (e.g., kinases, dehydrogenases,
isomerases, mutase).

• What cell compartment contains the glycolytic enzymes?  That is, in
eukaryotic cells, where is glycolysis carried out?

• Know the reactions that describe the metabolic fate of pyruvate under
anaerobic conditions.  Where in the cell are conditions anaerobic?
Know the general metabolic fate of pyruvate under aerobic conditions.
Where in the cell are conditions aerobic?

• Understand the regulation of the activity of phosphofructokinase by the
action of a bifunctional enzyme.  Understand the regulation of pyruvate
kinase.  For each of these enzymes, an intermediate in the glycolytic
pathway is an ‘effector’ molecule (binds to and regulates the activity of a
protein ).  Which intermediates are these?  Which proteins do they
affect?  How?

• Know the structures of AMP, ADP, ATP, NAD+, and NADH.  Be able to
recognize the structures of FAD and CoA.
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Glucose
• major energy source

for most tissues
• brain alone uses more

than 100 g/day
• can be stored as

glycogen or used for
biosynthesis.
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Glycolysis
• catabolic process in which

glucose is broken down to pyruvate
with formation of ATP





Glycolysis:
overview



Glycolysis: Stage I
Transform glucose into a diphosphate hexose

that is readily cleaved into activated
phosphotrioses.

Step 1.  Phosphorylation reaction

Glucose (aldo-hexose) is phosphorylated
by ATP



Glycolysis: Stage I

Step 2.  Isomerization reaction

The phosphorylated aldo-hexose
is converted to a

phosphorylated keto-hexose.



Glycolysis: Stage I

Step 3.  Phosphorylation reaction

The phosphorylated ketohexose is lastly
converted to a diphospho-ketohexose by a

2nd ATP molecule.



Glycolysis: Stage I

4. Cleavage of fructose
diphosphate to an aldo-triose
phosphate and a keto-triose
phosphate.

5. Isomerization of the keto-triose
phosphate to the aldo-triose
phosphate.

Diphosphohexose is transformed
into two phosphotrioses.





Glycolysis: Stage II

1. Aldehyde of glyceraldehyde 3-
phosphate is converted to a
high energy acyl-phosphate
group by coupled reactions
with NAD+ and inorganic
phosphate, Pi.

Convert two moles of
glyceraldehyde 3-phosphate

(phospho-triose) to two moles of 3-
phosphoglycerate (carboxylic acid).
Recover two ATP molecules used

in Stage I



Glycolysis: Stage II

2. 1,3-bisphosphoglycerate is
converted to 3-phosphoglycerate.
In a coupled reaction, ATP is
formed from ADP and Pi.



Glycolysis: Stage II

3.  Internal rearrangement of
phosphate group in 3-
phosphoglycerate.

Convert 2 moles of 3-
phosphoglycerate to 2 moles

pyruvate.
Make two molecules of ATP



Glycolysis: Stage II

4.  Conversion of 2-phosphoglycerate
to a high energy (activated) enol-
phosphate.



Glycolysis: Stage II

5.  Conversion of activated
phosphoenolpyruvate
to pyruvate and ATP.





Metabolic fate of pyruvate

Ethanol

Lactate

Oxaloacetate
Acetyl CoA





Ingestion of glucose

Blood glucose

Release of insulin
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Fructose 2,6-bisphosphate
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