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When substrate binds, the side
chain of the residue adjacent to
the peptide bond to be cleaved
nestles in a hydrophobic pocket
on the enzyme, positioning the
peptide bond for attack.
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Interaction of Ser1?> and His>7 generates a
strongly nucleophilic alkoxide ion on Ser19>; the
ion attacks the peptide carbonyl group, forming
a tetrahedral acyl-enzyme.
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Instability of the negative charge on the
substrate carbonyl oxygen leads to
collapse of the tetrahedral inter-mediate;
re-formation of a double bond with
carbon displaces the bond between
carbon and the amino group of the
peptide linkage, breaking the peptide
bond.The amino leaving
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Acyl-enzyme
intermediate
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intermediate
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BN g An incoming water molecule
i is deprotonated by general
le —{ser™®> base catalysis, genf-z!'ating a
i strongly nucleophilic
H—oX. e C—CH=NH=AA,  hydroxide ion. Attack of
: hydroxide on the ester
H H linkage of the acyl-enzyme
/N/\ /\N D generates a second
Gly'®®>  ser'®® tetrahedral intermediate, with

oxygen in the oxyanion hole again
taking on a negative charge.
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Nucleophiles
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Negatively charged
oxygen (asin an
unprotonated hydroxyl
group or an ionized
carboxylic acid)
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Hydroxide ion

Electrophiles

Carbon atom of a
carbonyl group (the
more electronegative
oxygen of the carbonyl
group pulls electrons
away from the carbon)
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Pronated imine group
(activated for nucleophilic
attack at the carbon by
protonation of the imine)

g

0—P=0
| U
(0]

Phosphorus of
a phosphate group
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