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Schematic diagram of the directional domestication

Fig. 1

device for glucose tolerance of C. vulgaris
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C. vulgaris after directional domestication
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Effects of high glucose stress on growth and carotenoids
synthesis of Chlorella vulgaris

LIU Chen',CHEN Ruisheng”, WANG Zhen', YANG Hongjing' , SONG Kai', WEI Jingbin' , HAN Lu'
1. Gansu Tobacco Industry Co.,Ltd.,Lanzhou 730050, China
2. College of Tobacco Science and Engineering , Zhengzhou University of light Industry ,Zhengzhou 450001, China

Abstract ; [ Objective ] This study aimed to alleviate the inhibitory effect of high initial glucose concentration on the
growth and carotenoid synthesis of Chlorella vulgaris during fermentation. [ Methods ] High glucose-tolerant C.
vulgaris strains were screened with biomass and carotenoid yield as indicators, using UV mutagenesis combined with
directional domestication under glucose concentration gradient stress. The mechanism underlying the effect of high
glucose stress on the growth of C. vulgaris was analyzed at the transcriptome level, and the result were verified by
RT-qPCR. [ Results] A C. vulgaris strain capable of tolerating a glucose concentration of 30 g/L was obtained
through directional domestication. Compared with the original strain, its glucose tolerance increased by
approximately 50% , and the carotenoid yield reached 5.38 mg/l. The FPKM density distribution of gene
expression in the high glucose-tolerant strain differed significantly from that of the control group, and the two
expression patterns showed low similarity. Four upregulated differentially expressed genes ( DEGs) related to the
cysteine and methionine metabolism pathway in the high glucose-tolerant strain led to the accumulation of propionate
and its derivatives in cells, thereby inhibiting growth. The expression levels of gene 2. 1. 1. 14, gene 2. 5. 1.6, and
gene 3.5.99.7 were upregulated 184. 74-fold, 175. 68-fold, and 179. 28-fold, respectively, compared with the
control group. [ Conclusion ] The strategy of UV mutagenesis combined with directional domestication under glucose
concentration gradient stress can effectively improve the glucose tolerance of C. wulgaris, and the abnormal
regulation of the cysteine/methionine metabolism pathway is one of the important molecular mechanisms by which
high glucose stress inhibits its growth.

Key words: high glucose stress;directional domestication ; Chlorella vulgaris ; carotenoids ; transcriptome analysis
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