SECTION 9.8.6 / BIOMOLECULES %

The Non-Protein Helpers
of Enzymes

Understanding Apoenzymes, Co-factors, and the
architecture of catalytic activity.




The Apoenzyme

The primary protein
portion of an enzyme.
Composed of one or
several polypeptide
chains.
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Status: Incomplete

By itself, an apoenzyme
is structurally assembled
but often not catalytically
active. It requires an
additional, specific
component to function.
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Enter the Co-factor

Non-protein constituents that bind to the apoenzyme to
make It catalytically active.

APOENZYME + CO-FACTOR — ACTIVE ENZYME

Crucial Dependency

Catalytic activity is lost
when the co-factor is
removed. They are not
optional accessories; they
are catalytic necessities.




CO-FACTORTYPE10F 3

Prosthetic
Groups

Organic compounds
distinguished from other
co-factors by their
permanent, unyielding

attachment to the enzyme.

TIGHTLY BOUND
to the Apoenzyme
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Prosthetic Group in Action: Haem A
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Haem serves as the tightly bound prosthetic group forming part of the active
site for specific breakdown enzymes.

Enzymes: Catalase / Peroxidase

Reaction: H,0, (Hydrogen Peroxide) - H,0 + O,

Catalyzed by Haem at Active Site
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Co-enzymes: The Transient Helpers

Organic compounds, but their
association with the apoenzyme is
only transient—usually occurring only
during the course of catalysis. They
serve as co-factors in multiple

different enzyme-catalyzed reactions.
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The Vitamin Connection

The essential chemical components
of many coenzymes are vitamins.

Co-enzymes NAD and NADP
contain the vitamin Niacin.
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Metal lons: The Chemical Bridges

Inorganic elements that form coordination bonds simultaneously with
side chains at the active site and with the substrate.

Metal Ion

Active Site Substrate

[ Znz

Example: Zinc 1n Carboxypeptidase



The Architecture of Catalysis

Prosthetic Groups Co-enzymes Metal lons
Organic Organic Inorganic

Tightly Bound Transient Coordination Bonds

e.g., Haem 1in e.g., NAD/NADP e.g., Zinc 1n
Peroxidase (Niacin) Carboxypeptidase

Summary Rule: Without these non-protein helpers, the apoenzyme is
structurally complete but catalytically dead.
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