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<+ Metabolism is the entire network of chemical
reactions carried out by living cells.
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Carbohydrate Metabolism
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Glycolysis
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ATP consumed per glucose: 2 (hexose stage)
ATP produced per glucose: 4 (triose stage)
Net ATP production per glucose: 2

v'Step | and step 3: utilization of ATP.
v'Step 7 and step|0: production of ATP.
v'Step 6: producing of reducing equivalent (NADH).
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TABLE 11.1 The reactions and enzymes of glycolysis

. Glucose + ATP — Glcose 6-phosphate + ADP + HO | Regulated

2. Glucose 6-phosphate == Fructose 6-phosphate
3. Fructose 6-phosphate + ATP — Fructose 1,6-biphosphate + ADP + HO | Regulated

4, Fructose 1,6-biphosphate == Dihydroxyacetone phosphate + Glyceraldehyde 3-phosphate
5. Dihydroxyacetone phosphate == Glyceraldehyde 3-phosphate

6. Glyceraldehyde 3-phosphate + NAD® + P, = 1 3-Biphosphoglycerate + NADH + HE
7. 1.3-Biphosphoglycerate + ADP == 3-Phosphoglycerate + ATP

8. 3-Phosphoglycerate == 2-Phosphoglycerate

9, 2-Phosphoglycerate == Phosphoenolpyruvate + Hy0)

10, Phosphocnolpyruvate + ADP + HY — Pynwate + ATP | Regulated

Table 11-1 Principles of Biochemistry, 4/e
02006 Pearson Prentice Hall, Inc.
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Step 3

Transfer of a second
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Step 6

The main energy-producing step in glycolysis
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Step 7
The first ATP-generating step of glycolysis
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Step 10
The second ATP-generating step of glycolysis
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Fates of Pyruvate

Precursor in

gluconeogenesis

CH;OH
- O
H
OH H
H H
- 4
Glucose
G.}'mn'}':.'si
CHO
Coo= co, é
i—i::l C0; coo= & Hj
é_ . e’ —0 3 Acetaldehyde
H () é_
2
Loge H; % coo®
Pyruvate
Oxaloacetate HLUOH
,—rﬁd“] EH]
Coos 5] L0, Lactate
&+
H;N—LH 3-CoA
éH; —n | Aerobic
Alanine Ha

Acetyl CoA

Microorganisms

Anaerobic




Five major fates of pyruvate:

(1) Under aerobic conditions, pyruvate is
oxidized to the acetyl group of acetyl CoA,
which can enter the citric acid cycle for further
oxidation.

(2) Glucose undergoes anaerobic glycolysis to
lactate in vigorously exercising muscles, red
blood cells, and certain other cells.

(3) Under anaerobic conditions, certain
microorganisms ferment glucose to ethanol via
pyruvate.

(4) Pyruvate can be converted to oxaloacetate,
which can be a precursor in gluconeogenesis.

(5) Pyruvate is converted to alanine in all species.
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Regulation of glycolysis
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