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METABOLOMICS REVEALED THE POTENTIAL MECHANISM OF ABSCISIC ACID IN
GRACILARIOPSIS LEMANEIFORMIS UNDER HIGH TEMPERATURE STRESS

LUO Su-Ya, YU Xin-Lei, CHEN Qiong-Lin, LIU Shi-Xia, XU Nian-Jun, SUN Xue
(School of Marine Sciences, Ningbo University, Key Laboratory of Marine Biotechnology of Zhejiang Province, Ningbo 315211, China)

Abstract The economic seaweed Gracilariopsis lemaneiformis is widely cultivated in the southern and northern coasts
of China, yet its cultivation cycles and yields are restricted by high temperature in summer. Plant hormone abscisic acid
(ABA) plays an important role in the growth, development, and stress resistance of higher plants, but the research onto
algae is scarce. To reveal the protective role and potential mechanism of ABA on high-temperature stressed seaweed, the
effect of exogenous ABA on metabolites of heat-resistant strain G [lemaneiformis 981 was analyzed using
ultra-performance liquid chromatography-mass spectrometry (UPLC-MS/MS). The results show that 104 metabolites were
influenced after ABA addition, among them, 26 compounds including xanthine, hypoxanthine, rutin, argininosuccinic acid
were accumulated; however, the contents of 23 lysophosphatidylethanolamines and 35 lysophosphatidylcholines were
decreased. In addition, three pathways of flavone and flavonol biosynthesis, purine metabolism, ascorbate, and aldarate
metabolism were significantly affected by ABA. Physiological and biochemical methods were used to verify the effects of
xanthine on the growth and reactive oxygen species (ROS) of G lemaneiformis under high temperature stress, and the
effects of ABA addition on the activities of two lysophosphatidic metabolic enzymes and one enzyme of argininosuccinate
synthetase and its gene expression. It was found that the changes in algal growth, enzyme activity or gene expression were
consistent with the metabolome outcome. Therefore, ABA could protect high-temperature stressed G. lemaneiformis by
up-regulating flavone and flavonol biosynthesis, purine metabolism and inhibiting lysophosphatide synthesis. This research
provided a new insight for understanding the mechanism of plant hormones in algae against high temperature.

Key words Gracilariopsis lemaneiformis; high temperature stress; metabolomics; abscisic acid



