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Overview of Metabolism

Macromolecules

catabolism Free anabolism
_ energy
Breaking down Building up
molecules molecules
Building blocks

© John Wiley & Sons, Inc. All rights reserved.

Free energy comes from hydrolysis of ATP
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Cells take up the products of
digestion.

A Human diet consists of four types of biomolecules
I Proteins

I Nucleic acids

I Polysaccharides

I Fats (particularly triacylglycerols)

A Digestion reduces biomolecules to monomers
I Amino acids

I Nucleotides

I Monosaccharides

| Fatty acid



Starchy foods are hydrolyzed by
amylases.
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Proteins are hydrolyzed by
proteases.

R O R
|l |

o
I

.-+ —NH—CH—C—NH—CH—C— ---

l/Hzo

stomach and pancreas.

R (0 R O
|l + o+
.-+ —NH—CH—C—0" HsN—CH—C— -
Endopeptidase Active transport
Exopeptidase of Amino acids

Carboxypeptidase (C-terminal)
Aminopeptidase (N-terminal)

N ?

© 2014 John Wiley & Sons, Inc. All rights reserved.

Proteases are secreted in the
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Fatty acids are hydrolyzed by

Lipases are

made In the
pancreas and
secreted in the

small intestines.q-
|

lipases.
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Monomers are stored as polymers.

Primary fuel OXCESS
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Some tissues use monosaccharides
to produce glycogen.

Glycogen Electron Micrograph of a
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Monomers are stored as polymers.
|

Fatty acids are stored in the form
of triacylglycerols (large globules)
In adipocytes.
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(b) White adipocyte (c) Brown adipocyte
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Figure 23-16bc
Lehninger Principles of Biochemistry, Fifth Edition
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Fuels are mobilized as needed

During a fast
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Glycogen breakdown occurs via
phosphorolysis.
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Proteins are degraded by proteases
or by the proteasome.

The inner
chamber of the
proteasome is

where
proteolytic
cleavage
occurs.



