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Alleviation of Al toxicity by exogenous chlorogenic
acid in black soybean

JIANG Xiao-Jie, LI Fang, WANG Wen-Wen, CHEN Xuan-Qin”
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Abstract: We investigated the influences of exogenous chlorogenic acid (CGA) on the physiological parameters and Al
stress-related gene expression of SB ( Al-sensitive black soybean) root under Al stress. A major goal of this report was to
explore the alleviating molecular mechanism of exogenous CGA on Al toxicity in SB. SB seedings were cultured in water
solution and treated with 50 wmol + L Al or CGA plus 50 pmol - L' Al. The optimal concentration of CGA alleviating
Al toxicity was screened. And we study the effects of optimal exogenous CGA on root tip Al content, the activities of an-
tioxidant enzyme, the expressions of 14-3-3 protein and H*-ATPase, and the activity of H* pump under 50 wmol + L Al
stress. Low concentrations of CGA alleviated inhibition of root elongation caused by Al toxicity and promoted the increase
of lateral root numbers under Al stress. However, the CGA-alleviated effect was weaken with high concentration of CGA
treatment. Tt was founded that the alleviation effect of 0.01 g + L' CGA was the most significant. Exogenous 0.01 g - L'
CGA decreased the Al in root tips and MDA contents. And the citric acid content in root exudates of SB under Al stress

was significantly increased due to the addition of exogenous 0.01 g + L' CGA. Expression analysis showed that exogenous
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0.01 g - L' CGA enhanced the expression of three 14-3-3 isoforms (14-3-3b, 14-3-3m, and 14-3-3k) and increased the

expression of GHA2 (plasma membrane H*-ATPase) gene, but inhibited the gene expression of MATE in SB under Al

stress. The results of immunoprecipitation(IP) showed that the phosphorylation of the PM H*-ATPase was up regulated

by the exogenous 0.01 g - L' CGA, which could bind with 14-3-3 protein under Al stress. Meanwhile, plasma membrane

H*-ATPase and H* pump activities were both enhanced by exogenous 0.01 g + L' CGA under Al stress. It was suggested

that exogenous CGA may enhance the SB tolerance to Al stress by increasing the lateral roots number, compensating in-

hibition of MATE expression and interaction between them to increase citric acid exudation.

Key words: black soybean, chlorogenic acid, citric acid; 14-3-3, H"-ATPase; Al stress
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