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(1) Regulation of gene expression involved in caffeine biosynthesis in plants
MGG 275:125-135, 2006
Substrate specificity of N-methyltransferase involved in purine alkaloids synthesis is dependent upon one amino acid
residue of the enzyme.

Caffeine and theobromine are the major purine alkaloids in plants. To investigate the diversity of N-methyltransferases
involved in purine alkaloid biosynthesis, we isolated genes homologous for caffeine synthase from
theobromine-accumulating plants. The predicted amino acid sequences of N-methyltransferases in
theobromine-accumulating species in Camellia were more than 80% identical to caffeine synthase in C. sinensis.
However,there was a little homology among the N-methyltransferases between Camellia and Theobroma. The recombinant
enzymes derived from theobromine-accumulating plants had only 3-N-methyltransferase activity. The accumulation of
purine alkaloids was, therefore, dependent on the substrate specificity of N-methyltransferase determined by one amino
acid residue in the central part of the protein.

(2) Biosynthesis of hydrocarbon in microalgae
Characterization of hydrocarbon biosynthesis in Botryococcus braunii BOT-70

The green-colonial algae Botryococcus braunii is known to produce large amounts of hydrocarbon. The accumulated
hydrocarbon is classified into 3 races A, B, L by their chemical structure. The aim of this study is to characterize
hydrocarbon biosynthesis in B.braunii BOT-70 for the establishment of the efficient hydrocarbon production.

We investigate the characteristics of hydrocarbon biosynthesis in BOT-70 by 14C-tracer experiments.
[14C-methyllmethionine was specifically incorporated into hydrocarbon, differently from race A strain. The obtained
results suggest that the accumulated major hydrocarbon is classified as race B that produces botryococcene containing
some methyl groups. The hydrocarbon biosynthesis from [14C-methyl] methionine was highest at the beginning of the
growth and then decreased drastically, on the other hand, the hydrocarbon biosynthesis from NaH14CO3 was highest at
early log phase growth. Botryococcene is supposed to be converted from IPP. We examine whether the origin of IPP is MEV
pathway or MEP pathway.

The regulation of salt trelance by methionine metabolism in marine algae

DMSP Biosynthesis Regulated by The Supply of Methionine

The aim of this study is to investigate the metabolic regulation of DMSP (dimethylsulfoniopropionate) biosynthesis in
Enteromorpha compressa for the environmental adaptation. DMSP is one of the compatible solutes accumulated in many
species of marine algae and a few of higher plants.

We fed the radio-labeled precursor of DMSP (for example, methionine) to E.compressa in high salinity medium and
analyzed the change in DMSP biosynthesis activity from each precursors. The obtained results suggest that the
biosynthesis of DMSP in salt-treated E.compressa is regulated by the supply of methionine.

If the biosynthesis of methionine is accerelated on response to salt stress, the expression of the salt-responsive genes
involved in methionine biosynthesis may be induced. Cystathionine-y-synthase is known as a key enzyme of methionine
biosynthesis in plant. So we isolated CGS gene(s) from E.compressa by RT-PCR and examined the correlation between the

expression of CGS and salt stress.
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