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Experimental evaluation of the different evolution in photosynthetic regulation
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Under fluctuating light conditions, photosynthetic electron transport toward

photosystem 1 is downregulated by controlling the activity of the cytochrome b6f complex. This
photosynthetic control is induced by monitoring the acidification of the thylakoid lumen. The
process is essential especially for angiosperms because they lacked the safety valve (Flv) of
electrons functioning at the acceptor side of photosystem I. To test whether the introduction of Flv
into angiosperms permits the weaker operation of photosynthetic control, resulting in the higher
efficiency of photosynthesis, we combined two transgenes, Flv and KEA3ox in Arabidopsis. Flv
alleviated the photodamage of photosystem I under the KEA3ox background in the fluctuating light. We
also observed the Flv-dependent upregulation of C02 fixation and ﬁlant growth. The enhanced
photosynthesis mainly depended on the larger stomatal opining in the Flv background.
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