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Monoaminoksidaza (MAO) T enzim za razgradnju amina u mozgu

MAOT A - monomer MAOQOIT B - dimer
L De Colibus, M Li, C Binda, A Lustig, DE Edmondson, A Mattevi, C Binda, P Newton-Vi ns o n, F Hub§8l ek,
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How are Biogenic Amines Metabolized by Monoamine Oxidases?

Robert Vianello,*"! Matej Repi¢,"”! and Janez Mavril™

Keywords: Enzyme catalysis / Computer chemistry / Metabolism / Flavoenzymes / Oxidoreductases

Monoamine oxidases (MAOs) are flavoenzymes important in
regulaling amine neurotransmitter levels and are the central
pharmacological targets in treating depression and Parkin-
son's disease. On the basis of quantum chemical calculations,
we have proposed a new two-step hydride mechanism for
the MAO-catalysed oxidative deamination of amines. In the
rate-limiting first step, through its N5 atom, the flavin ab-
stracts a hydride anion from the substrate a-carbon atom and
forms a strong covalent adduct with the thus created cation.
This is followed by flavin N1 deprotonation of the substrate

amino group, facilitated with two active-site water mole-
cules, to produce fully reduced flavin, FADH,, and neutral
imine. We have demonstrated that our mechanism is in
agreement with available experimental data and provided
evidence against both traditional polar nucleophilic and sin-
gle-electron radical pathways. These results provide valu-
able information for mechanistic studies on other flavoen-
zymes and for the design of new antidepressants and anti-
parkinsonian drugs.

Eur. J. Org. Chem. 2012, 36, 70571 7065
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Tyr435 Tyr39s Tyr435 Tyr398
FAD
FAD
GIn206
RAS Leul71 GIn206 SEL Leul71l

rasagiline (RAS) selegiline (SEL)
1 27.0 kcal mol'™t PGEINDING i 31.9 kcal mol'?!
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