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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 PaIspS 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 PaIspS in a couple of 
microorganisms. The results are now summarized as a publication. 
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Wood-rotting fungi are the only organisms that can decompose wood because the lignin in wood cell 
walls is hard to degrade. Biodegradation of lignin is an essential role and characteristic feature of 
wood-rotting fungi in the ecosystem.  Lignin degradation by fungi is explained as mostly to the fungal 
enzymatic activity of ligninolytic enzymes.  However, not only ligninolytic enzymes but also metabolites 
secreted by fungi have known to important in the lignin degradation system.[1,2]  Here, we have focused 
on a wood-rotting fungus, Ceriporiopsis subvermispora, which has the ability to decompose lignin in 
preference to cellulose. Thus, the fungus, C. subvermispora, recognized as a selective lignin-degrading 
fungus. Previous studies reveal that the importance of secondary metabolites of C. subvermispora. [1,2]   

Stable-isotope (non-radioactive) labeling has been used to study metabolites of C. subvermispora and 
has been determined the structure and diversity of them.[2]  High-resolution mass spectrometry enables 
the establishment of incorporation of heavy atoms from precursor substrates into different metabolic 
products.  Here, we try to understand metabolic dynamics of extracellular metabolites, ceriporic acids, by 
stable-isotope labeling experiments.  We analyzed intra- and extracellular metabolites and observed 
several metabolites that can separate as isotopically labeled compounds based on the mass difference. 
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