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ELUCIDATION OF THE GLYCOALKALOID BIOSYNTHESIS 
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Glycoalkaloids, members of the triterpene class of compounds, typically posses a sterol skeleton of six nitrogen containing heterocyclic rings with one or more carbohydrate residues, attached to the 3-OH group of the aglycone. They play an important role the plant defense against pathogens and herbivores, and are also known to have various pharmaceutical activities. In this study we investigate the possible role of two highly homologous glycosyltransferases, GLY1 and GLY3 that are putatively involved in the biosynthesis of glycoalkaloids in tomato. In order to elucidate these genes function we have generated transgenic tomato plants in which the GLY1 and GLY3 genes were silenced using RNAi. Preliminary metabolic profiling by the use of a LC-QTOF-MS system revealed an alteration in the profiles of leaves and fruit derived from the GLY1 and GLY3 silenced lines, compared to the wild-type plants. The silenced plants of both genes displayed up to 50% reduction in the principal tomato glycoalkaloid, α-tomatine. The decline in α-tomatine levels was accompanied with reduced levels of its derivative dehydrotomatine. Moreover, GLY1 silenced plants that displayed a severe visual phenotype showed a significant increase in levels of the α-tomatine precursor, tomatidine. Enzymatic activity assays revealed that the recombinant GLY1 enzyme is able to use tomatidine as a substrate for galactosylation and in a lower rate, for glucosylation. On the other hand, the GLY3 enzyme was able to use tomatidine as a substrate for glucosylation and to a lower extent for galactosylation. Our study opens the way for the elucidation of the glycoalkaloids pathway in tomato. It will provide the base for understanding their defensive role in plants and their future application in providing fungal resistance to plants.
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