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Isoprene is a volatile Cs terpenoid that is released mainly from the leaves of many deciduous broad-leaved trees,
such as Salix, Quercus and Populus species. The annual global emission of isoprene from these trees is estimated to
be as high as 5 x 10' g of carbon, which is similar to the level of methane, the most abundant naturally emitted
hydrocarbon. Isoprene is a very reactive hydrocarbon and is thought to rapidly react with hydroxy radicals in the
atmosphere, which prolongs the lifetime of methane, resulting in the enhancement of a greenhouse effect in the
atmosphere. Isoprene synthase gene may be used as a molecular tool to suppress isoprene emission in high-emitting
trees.

Isoprene synthase cDNA from Populus alba (PalspS) was isolated by RT-PCR. This PalspS, which was
predominantly observed in the leaves, was strongly induced by heat stress and continuous light irradiation, and was
substantially decreased in the dark, suggesting that isoprene emission was regulated at the transcriptional level.
The subcellular localization of PalspS protein with green fluorescent protein (GFP) fusion was shown to be in
plastids. PalspS expressed in Escherichia coli was characterized enzymatically: it had an optimum pH of
approximately 8.0, and an optimum temperature 40°C. Its preference for divalent cations for its activity was also
studied. We are now preparing transgenic trees, in which PalspS is highly expressed and also strongly suppressed by
RNAI technology.

We also performed the similar experiment as above to isolate isoprene synthase gene from an important fast-growing
tree, Eucalyptus globulus, but the most probable cDNA candidate was turned out to be other terpene synthase.




