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Photosensing of microalgae under natural environments and their photoresponses
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Euglena gracilis, a unicellular phytoflagellate, has been attracting much
attention as a potential feedstock for renewal energy. In outdoor open-pond cultivation, the
Broductivity of this alga decreases under the direct solar radiation. Here we identified carotenoid

iosynthetic genes such as phytoene synthase gene (EgcrtB) from E. gracilis and found that they are
actually functional genes. This study indicated that excess light-stress increased the expression of
EgcrtB, which codes for the enzyme catalyzing the first carotenoid specific step, and caused an
accumulation of carotenoids in the cells of E. gracilis. Our results also indicated that suppression
of EgcrtB caused a significant decrease in carotenoid and chlorophyll contents in E. gracilis
accompanied by changes in intracellular structures, suggesting that carotenoids contribute to
photoprotection of this alga during the long-term acclimation to light-induced stress.
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