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# <% 48P © Recombination of cell membrane components is a strategy of
phytoplankton in adapting to low phosphorus environment and its possible regulatory
mechanism-taking the Coccolithophore (Emiliania huxleyi) as an example
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Marine phytoplankton has developed diverse strategies to cope the lack of nutrients in
oligotrophic oceans. Taking phosphorus as an example, except for the use of high-affinity
phosphate transporter or alkaline phosphatase to enhance the uptake of external trace

phosphates, the use of sulphoquinovosyldiacylglycerol (SQDG) or betaine lipids (e.g.
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diacylglycerylcarboxyhydroxymethylcholine, DGCC) to replace phospholipids in cell
membranes, should be another survival strategy to adapt the P-starvation environment. This
alternative mechanism was not only found in the model algae but also in the Sargasso Sea
(Van Mooy et al., 2009). However, the regulatory mechanism of cell membrane remodeling
therein has not yet been clarified. Using Emiliania huxleyi as the research object, Shemi et al.
(2016) found phospholipids on the cell membrane were replaced by non-phospholipids such
as SQDG and DGCC. The process of the recombination of lipid composition in the cell
membrane was very rapid and reversible, that is, when phosphorus was re-added to the
culture medium, the cells re-used the phospholipid to build cell membrane. However, the
treatment of the Phosphoinositide 3-kinase (PI3K) inhibitor "wortmannin" decreased the
replacement ratio of phospholipids in the cells under phosphorus-deficient, suggesting that
PI3K may be involved in the regulation of this remodeling process. In addition, phosphorus
deficient also induced the formation of acidic vesicles in the cytoplasm, implying that the
autophagy-like process might be induced to promote the recovery and reuse of cellular
materials. The results of these two studies provide a cellular level for the assessment of how

marine phytoplankton adapts to the phosphorus-limited environments.
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