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Physiological response and resistance mechanism of oleaginous
microalgae Auxenochlorella protothecoides UTEX 2341 under
cadmium treatment
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State Key Laboratory of Agrobiotechnology, College of Biological Sciences, China Agricultural University,
Beijing 100193, China

Abstract: [Background] The problem of heavy metal cadmium (Cd) pollution is becoming increasingly
serious. Microalgae is agood biological adsorbent of heavy metals. However, current researches have mainly
focused on the Cd removal rate and adsorption performance of microalgae, while their anti-Cd mechanisms
were seldom studied. [Objective] In our study, the effects of Cd stress on the physiological character,

Foundation item: National Natural Science Foundation of China (31570117)
*Corresponding author: Tel: 86-10-62733464; E-mail: yangjsh1999@cau.edu.cn
Received: 03-12-2018; Accepted: 13-02-2019; Published online: 28-02-2019

E&WE: EEARFEI4(31570117)
*BIE1EE: Td. 010-62733464; E-mail: yangjsh1999@cau.edu.cn
Utis BHA: 2018-12-03; #£F HHA: 2019-02-13; M4&E 4 HHEA: 2019-02-28



W4 K4 PHimidiE Auxenochlorella protothecoides UTEX 2341 X4 fit Ak FHR i 1 K i tEHL 3 2505

resistance mechanism and oil productivity of oleaginous microalgae Auxenochlorella protothecoides UTEX
2341 were studied. [M ethods] The growth and oil productivity of microalgae under 0-5 mmol/L Cd stress
were measured. Changes in pigment, soluble protein and oil content of algae under 2 mmol/L Cd stress were
further analyzed, as well as changes in their submicrostructure, antioxidant enzymes, antioxidants and fatty
acid components. [Results] Auxenochlorella protothecoides UTEX 2341 could withstand 2 mmol/L of Cd
stress. Its biomass and chlorophyll content slightly decreased, while its lipid yield significantly increased to
1.60 g/L at 168 h, 1.77 times of the control. Besides, high Cd treatment induced the accumulation of reactive
oxygen species (ROS). In response to the oxidative damage caused by high Cd stress, the microalgae cells
initiated their resistance mechanism, as the content of antioxidants of carotenoid and reduced glutathione
(GSH) remarkably increased to 1.42 and 4.5 times of the control, alleviating the toxicity of Cd, though the
activity of antioxidant enzymes was suppressed by Cd stress. According to the results of fatty acid
composition analysis, the content of C18:1 increased and the percentage of C16—C18 reached 96%—98%,
meeting the production standard of biodiesel. [Conclusion] This research laid a foundation for future
researches on the anti-Cd mechanism of microalgae and the algae lipid synthesis regulation mechanism

under Cd stress.

Keywords: Microalgae, Cadmium, Biodiesel, Resistance mechanism, Antioxidant enzyme, Antioxidant
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Figure 1 Biomass, lipid content and lipid yield of
Auxenochlorella protothecoides UTEX 2341 under different
cadmium treatment
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Figure 2 Chlorophyll content (A), lipid yield (B) and protein content (C) of Auxenochlorella protothecoides UTEX 2341

under 2 mmol/L cadmium treatment
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Figure4 ROScontent (A), SOD activities (B) and CAT activities (C) of Auxenochlorella protothecoides UTEX 2341 under

2 mmol/L cadmium treatment
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Figure5 Thevariation of carotenoid (A) and GSH content (B) under culture
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C14:0 MR Myristic 0.90 0.80 0.74 0.59
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