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Synthetic biological approach to clarify the network of proton motive force

Shikanai, Toshiharu
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To adapt to the stressful light environments, angiosperms have made some
decisions which could not be canceled. To ask the reason for the decision, we took the synthetic
biological approach to create the plants which selected the different evolution. It is mysterious
that angiosperms gave up the flavodiiron (Flv) protein, which is an excellent safety valve for
electrons. Introduction of Physcomitrella patens Flv into angiosperms actually makes them more
resistant to fluctuation of light intensity. In this study, we focused on another safety valve PTOX,

which leaks electrons from the plastoquinone pool. In the chloroplast ATP synthase, the Fo-ring
consists of 14 ¢ subunits. This number determines how many protons are needed for the synthesis of a
molecule of ATP. Because it affects the total proton budget in chloroplasts, this was also a
definitive design of eukaryotic photosynthetic machinery. We created the tobacco plants with a ring
consisting of 15 c subunits.
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