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When and how plants acquired the ability to form green leaf volatiles upon tissue damage?
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@ Green leaf volatiles (GLVSs) consist of six-carbon volatile compounds and are formed rapidly when plant
leaves would be damaged. GLVs are formed from galactolipids through oxygenation by lipoxygenase and
subsequent cleavage reaction catalyzed by hydroperoxide lyase (HPL). Most terrestrial plants have the ability to
form GLVs upon mechanical damage, but it is not known when and how the ability was acquired in the course
of the evolution of terrestrial plants. ®When thalli of a liverwort (Marchantia polymorpha) were damaged,
emission of sesquiterpenes was observed, but the emission of GLVs was negligible. Not all, but some mosses,
such as Sphagnum, showed week but substantial ability to form GLVs after mechanical damage. Most
lycophytes examined so far showed the ability comparable to those found with angiosperms. With a lycophyte,
Selaginella moellendorffii, 11 genes showing homology to angiosperm HPL were found. We are now trying to
identify HPL gene in the lycophytes in order to show that the acquisition of HPL gene was the essential event to
acquire the ability to form GLVs upon wounding.
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