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Effects of nutrient limitation on cell cycle, toxin content and
composition of Alexandrium tamarense CIO1

GAO Yue, LIN Lin, WANG Da-zhi
( Environmental Science Research Center/State Key Laboratory of Marine Environ-ental Science, Xiamen University, Xiamen

361005, China)

Abstract: This study optimized the cell synchronized method of Alexandrium tamarense CI01 and investigated the effects of nutrient
limitation on cell cycle, toxin content and composition of A. tamarense CI01. The result showed that the synchronization ratio of A.

tamarense CI01 cells increased 14% compared to the traditional darkness induced method. Under nutrient limitation conditions, ni—
tratedimited cells were arrested at G2/M phase while phosphatedimited cells were arrested at G1 phase. Toxin content and composi—
tion of A. tamarense CI01 varied significantly at the different cell cycle phases. Nitratedimitation decreased toxin content while phos—
phate-limitation increased toxin content compared to the nutrient replete condition. Compared to nutrient replete and phosphate-dimita—
tion conditions, the ratio of C, ,declined from 98% to 90% , and the ratio of GTX, ; increased from 2% to 10% under nitrate-dimita—
tion. Toxin biosynthesis was induced by light and always occurred during a defined time frame within the G1 phase of the cell cycle.

Analyzing toxin biosynthesis time and ratios of C; , and GTX, stoxins in cells, we postulate that GTX, ; is synthesized firstly and then
is transferred to C, , in A. tamarense CIO1.
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Fig. 1 Effects of two synchronization methods on synchroniza—

tion ratios of A. tamarense CI01 cells
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Fig.2 Variations of cell density of A. tamarense CI01 in one
cell cycle under nutrient replete and limitation ( N and
P) conditions
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