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Metabolic engineering for isoprene production in algae
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Isoprene is a volatile C5 hydrocarbon, 2-methyl-1,3-butadiene, which is used for the production of
synthetic rubber and adhesives in a large amount [1]. The overall consumption over the world is ca. 1
million tons, while the source of isoprene is currently almost completely dependent on petrochemicals, for
instance the isolation from C5 cracking fraction [2]. Because of the latent risk of resource depletion and
also for lowering environmental load, isoprene production by living organisms have been attempted in
recent years [3,4].

In nature, many microorganisms and plant species are known to emit isoprene to atmosphere. In
particular, isoprene represents ca. 50% of plant-derived volatile organic compounds (PVOC) emitted to the
air, which is calculated to be ca. 50 Tg carbon per year on the earth [5]. In order to establish the isoprene
production by metabolic engineering, isoprene synthase gene was searched in plant species that are known
as isoprene emitter plants. The first isoprene synthase gene was identified in poplar in 2001, and in Kyoto
University another isoprene synthase gene PalspS was isolated from Populus alba in 2005 [7].

We first tried to produce isoprene in transgenic plants, and used Arabidopsis as a model. However, the
production level was too low, and more importantly the recovery of isoprene from the leaves seems to be
practically unfiesible. From these experiences we are trying to express PalspS in a couple of
microorganisms. The results are now summarized as a publication.
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