
NORCIA CINQUE

LUGLIO 2005, Pier Luigi Luisi

WHY DOES NATURE USE

MACROMOLECULES?

WHY ARE ENZYMES

SO LARGE?

Or: must enzymes be macromolecules?
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why is polyethylene solid ?

The case of cellulose vs cellobiose
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why is cellulose insoluble ?
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....BUT WHY MUST THE 

CATALYSTS OF LIFE

(THE ENZYMES) BE SO BIG?



A maze illustrating the chemical reactions that interconvert small molecules in cells.
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1 active site

3 surface

2 body

body:

- conformation

- folding

- stability, rigidity

- cooperativity

















Comparison of the conformations of the main chain
of myoglobin and the b chain of hemoglobin.

The similarity of their conformations is evident.

Myoglobin b chain of hemoglobin

(from Biochemistry / L.Stryer, 4th ed.)



Model of hemoglobin at low resolution.
The a chains in this model are yellow, the b chains blue, and the

heme groups red.

View (A) is at right angles to view (B); the top of (A) is visible in (B).
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(from Biochemistry / L.Stryer, 4th ed.)
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Oxygen dissociation curves of myoglobin and hemoglobin.

Saturation of the oxygen-binding sites is plotted as a

function of the partial pressure of oxygen surrounding the

solution.

(from Biochemistry / L.Stryer, 4th ed.)
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Simple sequential model for a tetrameric allosteric protein.

The binding of a ligand to a subunit changes the

conformation of that particular subunit from the T (square)

to the R (circle) form.

This transition increases the affinity of the other subunits

for the ligand.

(from Biochemistry / L.Stryer, 4th ed.)
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Concerted (Monod-Wyman-Changeux, or MWC) model for a

tetrameric allosteric protein. The squares denote the T form,

and the circles denote the R form. The ratio of T to R forms in

the absence of ligand is L. The dissociation constants for the

binding of ligand to the T and R states are KT and KR.

(from Biochemistry / L.Stryer, 4th ed.)





















..., COULD AN 

ENZYME BE DIFFERENT FROM WHAT IT IS, 

FOR EXAMPLE SOMEWHAT SMALLER

OR SOMEWHAT LARGER

OR WITH A DIFFERENT FORM

A DIFFERENT NUMBER OF SWUBUNITS?

AND, MORE GENERALLY MUST 

THE THINGS OF NATURE BE

EXACTLY THE WAY THEY ARE?




