Influence of exogenous carbohydrates on superoxide dismutase activity in Trifolium repens L. explants cultured in vitro
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The effect of four sugars (sucrose, glucose, fructose, maltose) used as carbon source in liquid medium on superoxide dismutase (SOD) activity was studied. Little is known about how different soluble sugars used in plant tissue culture can affect SOD activity, an antioxidant enzyme involved in regulating the level of reactive oxygen species (ROS) in plant cells. In extracts of 15-day old cotyledons and hypocotyls of Trifolium repens L., four SOD forms were detected by native PAGE and activity staining: MnSOD, FeSOD, Cu/ZnSOD I and Cu/ZnSOD II. Activity of FeSOD and Cu/ZnSOD II was significantly lower in cotyledons cultured on media supplied with different carbohydrates than in control cotyledons cultured on medium without sugars, or was absent altogether. FeSOD was absent in hypocotyls obtained from seedlings grown on sterile filter paper (SFP); those cultured on sucrose-supplemented medium showed weak FeSOD activity. FeSOD appeared to be the most labile SOD form in T. repens cotyledons. MnSOD activity was highest in cotyledons cultured on sucrose-, fructose- and maltose-based media. Cu/ZnSOD I activity was highest in cotyledons cultured on medium with glucose and fructose. Sucrose strongly inhibited both FeSOD and Cu/ZnSOD II activity. The results indicated that various carbohydrates affect the activity of SOD forms in T. repens cotyledons. The decrease in activity of FeSOD and Cu/ZnSOD II, putatively located in chloroplasts, might suggest an inhibitory effect of some carbohydrates on photosynthesis in cotyledons of T. repens. On the other hand, supply of sucrose, fructose and maltose increased the activity of the putative mitochondrial form of MnSOD. This result might indicate sugar-induced production of ROS during respiration in mitochondria.
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