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Structural Features
Arabidopsis thaliana gene At3g25770.1 encodes an isoform of allene oxide cyclase (AOC2), a key enzyme
involved in biosynthesis of jasmonates. Jasmonates are plant hormones with growth-inhibiting and senescencepromoting activities. They also act as signaling molecules in plant defense by inducing the expression of protease
inhibitors and antimicrobial agents. The biosynthesis of jasmonates starts with linolenic acid. Allene oxide cyclase
catalyzes the cyclization of an unstable epoxide precursor of jasmonate, generating the first biologically active
compound of the pathway, 12-oxo-phytodienoic acid (OPDA). The crystal structure of AOC2 reveals an eightstranded antiparallel beta-barrel with a C-terminal helical extension. The hydrophobic center of the barrel forms a
binding site of a substrate. AOC2 is trimeric both in crystals and in solution. The closest structural homologues of
AOC are the proteins of the lipocalin family involved in transport of various small molecules. Recently solved
crystal structure of AOC2 with competitive inhibitor vernolic acid provided insight into a catalytic mechanism of
this enzyme. The hydrophobic part of the inhibitor is buried inside the central barrel while the charged carboxylic
headgroup is located on the protein surface. The substrate specificity and stereoselectivity of the reaction is
dictated by the shape of the central cavity. The initial opening of the epoxide ring is promoted by a conserved
glutamate. The transition state is stabilized by a tightly bound water molecule and favorable interactions with
aromatic residues in the cavity. All the residues involved in catalysis are strictly conserved
References: (1) Hofmann, E., Zerbe, P., Schaller, F. (2006) The crystal structure of Arabidopsis thaliana
allene oxide cyclase: insights into the oxylipin cyclization reaction. Plant Cell 18:3201-3217.
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