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The impacts of phosphorus stress on the growth and metabolism
of algae and its response mechanism

LI Xuan' ZHOU Yanping' XIA, Qionggiong” DAI Ruihua'™
(1. Department of Environmental Science & Engineering Fudan University, Shanghai, 200433, China;
2. North China Municipal Engineering Design & Research Institute Company, Tianjin, 300074, China)

Abstract; Phosphorus is one of the nutrients that essential to algae. Usually, algae could directly
utilize phosphate in the aquatic ecosystem. However, phosphate concentration in natural waters is
often too low to satisfy the needs for algae growth, which ultimately leads to phosphorus stress. In
recent years, with the rapid .development of research methods in molecular biology, more and more
studies have conducted on the effect of phosphorus stress on algae growth through transcriptome and
proteome. The'manuseript has reviewed the relevant studies in physiology and molecular biology with
respect to effects of phosphorus stress on the growth and metabolism of algae, and summarized the
response behavior and environmental adaptation mechanism of algae towards phosphorus stress. The
review is scientifically beneficial to exploring the mechanism of algae growth, metabolism, and
phosphorus utilization.
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Fig.1 The effects of phosphorus stress on algae growth and metabolism in physiology and molecular biology
(The left side indicates the effects of phosphorus stress on algae growth and metabolism in the physiological aspects,

and the right side indicates the effects of phosphorus stress onalgae growth and metabolism in the molecular biology)
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Fig.2 The mechanism of algae response to phosphorus stress

(The square represents the enzymes or transporters under the response. The yellow square indicates algae response to the
utilization of alternative phosphorus forms. The blue square indicates response to algae phosphorus sparing and recycling,
and the green square indicates response to algae transport system. Most of the abbreviations in the figure have been marked
in the manuscript, while the other abbreviations are as follows. PST, P sugar transporter; PNT, Phosphonate transporter;
PNL, Generic phosphonate lyase; SUP, Sulfate permease; SUR, Sulfate reductase; APR, Adenosine-5'-phosphosulfate reductase ;
UDPG, Uridine diphosphate glucose; DAG, diacylglycerol; Adomet, S-adenosylmethionine; PEP, Phosphoenolpyruvate )
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