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Substrate Inhibition

• 20% of enzymes show substrate inhibition [1]

• We propose a novel minimal mechanism of substrate 

inhibition due solely to allostery and multiple active sites

• Evidence for this new mechanism underlying substrate 

inhibition found in acetylcholinesterase [2]
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Enzyme + Substrate

Inhibitor Acceleration

• Various drugs are competitive inhibitors of human metabolic 

enzymes [3]

• Known mechanisms of inhibitor acceleration rely on allostery 

and multiple active sites [4]

• Canonical example: aspartate transcarbamoylase (ATCase)

Enzyme + Competitive Inhibitor
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• Enzyme switches between an active and inactive state

• Active state catalyzes substrate faster

• Two identical, independent substrate binding sites
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Substrate inhibition is more 

likely when the unbound 

inactive state dominates 

over the unbound active state

Suspect Simple Stories

Substrate must have a 

Michaelis binding constant for 

the inactive state that is at 

least twice as small

Substrate Prefers Inactive

Inhibitor with equal binding 

affinity between active and 

inactive states can yield 

inhibitor acceleration

Equal Inhibitor Affinity

In the absence of inhibitor, 

enzyme must spend more 

time in the inactive state

than the active state

Enzyme Prefers Inactive


