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Monoamine oxidase kinetics and drug design

Monoamine oxidase (MAO) is a target in the design of drugs for the treatment of depression, attention deficit disorders, Parkinson's
disease and Alzheimer's disease in order to elevate the levels of depleted neurotransmitters. Increases in MAO A activity in heart and MAO
B activity in brain with age have been linked with increased oxidative damage, providing another rationale for inhibiting these enzymes.
MAO A and MAO B share 70% sequence identity and the same FAD cofactor covalently attached at a conserved cysteine residue. Their
deep active site cavities are different in volume and shape conferring very different substrate and inhibitor specificities. The majority of
MAOI drugs in current use are mechanism-based irreversible inhibitors such as L-deprenyl (selegiline) which is selective for MAO B.
Restoration of the activity is slow because human MAO turnover in brain has a half-life of 30 days. The irreversible inhibition of MAO A in
the gut results in tyramine in the blood and cardiovascular side-effects, so there are many series of new reversible inhibitors being
published. In all this research, a key technique is experimental kinetic analysis. This lecture will cover kinetic experiments from the last 20
years that have lead to our current understanding of the functional aspects including mechanism and inhibition of this important drug target.
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