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Fossil fuels are the main energy source today. However, well known problems are linked to this
use: 1) the probable end of this source in a near future, 2) production of tremendous CO, the
increasing amount of which in the atmosphere inducing a global warming. Because its use only
excretes water, "Hydrogen energy" is a remarkable new "clean energy" for the next generations. The
process of this energy manufacture, however, required actually much more electric energy than H, can
release. Therefore, we have to elaborate efficient new strategies.

By using solar energy, photosynthetic organisms generate protons (H') and oxygen molecules
as secondary products by extracting electrons from water molecules, a free and unlimited compound.
In short, the first steps of the photosynthesis process carries out "electrolysis" with solar energy. In
addition, the organisms uptake CO, from the earth to synthesize sugar. The photosynthetic process is
a perfect model to produce both protons and electrons in a minimum cost, and to reduce CO,. We can
expect that biomimetic catalysts will have great advantages over the very expensive chemical catalyst
used actually to produce molecular hydrogen. If we succeed to construct genetic engineered
photosynthetic organism which is accompanied with production of H,, we are able to solve both
problem of energy production and CO, increasing. Although it is known that water molecule is
oxidized by a cluster including Mn in Photosystem II reaction centre, the molecular mechanism
remains to be elucidated.

I have investigated about the structure and mechanism of water oxidation in molecular level. In
this study, I construct new photosynthetic organism which is invested the ability of reduction of H' to
H, by introduction of dehydrogenase gene and try to produce hydrogen by the organism and solar
energy. Also, I try to accelerate water oxidation to release H' for efficient H, production. This
strategy can be resulting in ideal "bio-organic solar battery".
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