
Assessment of the biochemical antioxidative mechanisms linked to 

copper tolerance in Biscutella auriculata L. 

 

CAMPOS, J.A.1; PECO, J.D.1,2; SANDALIO, L.3; ROMERO-PUERTAS, M.3; 

OLMEDILLA, A.3 AND HIGUERAS, P.2 

1-Escuela Técnica Superior de Ingenieros Agrónomos, Universidad de Castilla-La 

Mancha (UCLM). Ronda de Calatrava, 7, 13071, Ciudad Real, Spain. 2-Instituto de 

Geología Aplicada, Universidad de Castilla-La Mancha (UCLM). Plaza de Manuel 

Meca, 1, 13400, Almadén, Ciudad Real, Spain. 3-Department of Biochemistry and 

Molecular and Cellular Biology of Plants, Estación Experimental del Zaidín, Consejo 

Superior de Investigaciones Científicas (CSIC). Apartado 419, E-18080, Granada, Spain. 

Corresponding autor: juanantonio.campos@uclm.es 

 

Copper (Cu) is a redox-active essential transition metal involved in many 

physiological processes in plants. Nevertheless, excess Cu can be potentially toxic, 

causing phytotoxicity by the formation of reactive oxygen radicals (ROS). In this study, 

Biscutella auriculata L. seedlings were cultivated in semi-hydroponic systems, irrigated 

with Hoogland nutrient solution for 15 days and then treated with a nutrient solution 

supplemented with 0.125 mM of Cu(NO3)2 for 15 days. Cu treatment produced a 

significant growth inhibition as well as an important decrease in the photosynthetic 

parameters. Due to Cu oxidative damage there was an increase in oxidative stress markers 

(H2O2 content, malon-di-aldehyde and GSH/GSSG ratio). An antioxidant enzyme 

system was activated in order to withstand the oxidative stress caused. The Cu was mainly 

spotted in roots and only a small portion was translocated to the aerial part. The analysis 

of the phytochelatins (PC) showed an increase in the concentration of PC2 and PC3 in 

leaves and roots. The presence of Cu trigger the synthesis of phytochelatins as a 

mechanism to neutralize its toxic effect. Based on our results, we can conclude that B. 

auriculata is able to grow on places contaminated with Cu, activating a specific 

mechanism of tolerance that allow it to endure toxic concentrations of Cu. 
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