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Covalent Catalysis: In Enzymes

Proteases and peptidases \e cO -\)\L
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Mechanisms of catalysis

Conformational distortion (also kno&lm‘as substrate

strain) (Transition state st bég@;\@’rf’

"Strain" is a C|aSSI§§ﬁ?W&AIQW ’Bwas supposed that binding of the
substrate to- q\e caused the substrate to become
disto ard t |t|on state (this is the assumption of induced-ft
model — substrates induces conformational change in enzyme active
site to fit substrate (induced fit) and enzyme applies bond strain on the
substrate)

— It's unlikely that there is enough energy available in substrate binding to
actually distort the substrate toward the transition state

— It's possible that the substrate and enzyme interact unfavorably and this
unfavorable interaction is relieved in the transition state

— It's more likely that the enzyme is strained, as for example in induced fit

Transition state stabilization is a more modern concept: it is not the
substrate that is distorted but rather that the transition state makes
better contacts with the enzyme than the substrate does, so the full
binding energy is not achieved until the transition state is reached



Mechanisms of catalysis
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1. Quantitative studies showed that observed
* rate enhancement cannot only be explained with above mechanisms and
* we know that enzymes are conformationally dynamic

1. The measure of good/bad substrate by comparing K and k,
« K. (based on binding of substrates in their ground state)

* k, (based on the chemical steps subsequent to initial substrate
binding)

* Jencks (1969) - for a reversible reaction, distortion is necassary:

having an active site best matched to a structure intermediate
between the product and substrate states: the transition state



Examples of metal ion c\?talysis
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Cu? or Zn* can stabilize tﬁé@&%n state (TS). The metal binds to
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This method is likely to be found in many enzymes since nearly 1/3
of all enzymes require metal ions
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