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Structure
Dictates Function




Almost all enzymes are proteins

The Protein Rule
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Ribozymes

While almost all biological catalysts are proteins, certain nucleic
acids possess distinct catalytic power.

Ribozyme

Standard RNA Folded RNA with Catalytic Power
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Tertiary structure pockets




Active site

Active Site

Structural Fragility

Inorganic catalysts withstand
extreme conditions, but human
enzymes get damaged at high

temperatures (above 40°C).

Heat destroys this precise 3D
active site, permanently halting

catalysis.




Substrate fitting Fo©
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E +S = ES

ES Complex

active
site

—

The substrate must physically diffuse into and bind to the active site within a given cleft,
forming an obligatory, transient Enzyme-Substrate complex before bonds are broken.



Key takeaway

10,000,000x Faster

Uncatalyzed Enzyme Catalyzed

200 molecules formed in one hour 600,000 molecules formed every second

Enzymes are precision 3D architectures that don't just facilitate chemical
reactions—they accelerate them to vastly higher biological speeds by
physically bringing substrates together in the active site.
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