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Insights into the molecular mechanisms of Phytochelatin and Nicotianamine synthesis



Pascal Arnoux, Cyril Dreyfus, Denis Vivares, Djamel Gully, Catherine Brutesco, and David Pignol* 1



Laboratoire de Bioénergétique Cellulaire, IBEB, CEA-Cadarache, 13115 Saint Paul lez durance.



Since the reactivity of metal ions towards organic molecules containing N, O and S atoms is extremely high, metal ions are systematically chelated in biological fluids with organic ligands and the resulting concentration of free metals in the cells is expected to be virtually close to zero. Supraoptimal levels of essential heavy metals (e.g., Cu and Zn) or trace of nonessential heavy metals (e.g., As, Cd, and Hg) lead to aberrant reactions with the thiol groups of proteins, displacement of endogenous metal cofactors from their cellular binding sites, and formation of active oxygen species. In situations of excess of essential metals or in the presence of non-essential toxic metals, the detoxification mechanisms developed by plants involve chelation of the metals often associated with their sub-cellular compartmentalization in order to reduce their potential toxicity towards the basic functions of the plants. High affinity ligands are usually obtained by the enzymatic aggregation or polymerization of key metabolites like glutathione and S-adenosylmethionine, exemplified by the phytochelatins (PCs) and nicotianamine (NA), respectively. Our laboratory is concerned with the molecular study of the enzymatic biosynthesis of metal high affinity ligands (PCs and NA) involved in the homeostasis of essential and non-essential metals in plant. Functional and structural characterizations of Phytochelatin and Nicotianamine synthases will be exposed in this lecture.



Références. - Dreyfus C., Pignol D., Arnoux P. (2008) Acta Crystallogr. F. 64, 933-935 - Vivares D., Arnoux P., Pignol D. (2005). Proc. Natl. Acad. Sci. U S A. vol. 102 (52) : 18848–18853 *Correspondance : [email protected]
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