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Dual utilization of Chlorella for prevention of global warming and purification

of arsenic contaminated water
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Cells of a green alga, Chlorella, accumulate triacylglycerol (TG), the
material for biofuel production, and arsenic (As) during culturing in the presence of arsenate.
Chlorella is thus expected as a biological material for both prevention of global warming and
purification of As contaminated water. This study demonstrated the regulation of metabolism and gene
expression in Chlorella under As-stress conditions, as follows. (1) TG accumulation is supported
through regulation of carbon- and energy-metabolism that enabled the preferential flow of carbon and
energy into TG synthesis system. (2) As the response to phosphorus (P)-limitation stress, a non-P
lipid, diacylglyceryltrimethylhomoserine appeared as a novel lipid concomitantly with the loss of

hosphatidylcholine and phosphatidylethanolamine to mitigate the lowered availability to

phosphate in As-stressed cells where arsenate compete with phosphate in P-metabolism.
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