Serendipita indica confers drought tolerance in tomato by stimulating the expression of drought stress-related genes in leaves
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Background: Tomato (Solanum lycopersicum L.) is considered one of the most economically important horticultural crops worldwide. Abiotic stresses, such as drought, have a negative impact on tomato development and productivity. Serendipita (=Piriformospora) indica is a biotrophic mutualistic root endosymbiont that can colonize many plant species and benefits host plants with growth-promotion, disease resistance, and abiotic stress tolerance. Recent studies reported the ability of S. indica to enhance tolerance to drought to various crop species. However, scarce information is available on the role of S. indica on tomato tolerance to drought. 
Objectives: The aim of this study is to investigate the physiological and molecular effects of S. indica inoculation in tomato on drought stress tolerance. 
Methods: Tomato plants cv. Moneymaker were grown in a sterile substrate, and they were inoculated with a GFP-labelled S. indica isolate. Control plants were mock-inoculated with the autoclaved S. indica isolate. S. indica- and mock-inoculated plants were stressed for five days. All pots were irrigated to reach a complete saturation (T0). Then, irrigation water was daily applied to replace 100% transpiration (well-watered) and to replace 50% transpiration (drought stress, DS) (T1) by pot weighting. 
Results: S. indica root colonisation was confirmed by fluorescent and light microscopy. Physiological measurements clearly revealed differences between S. indica- and mock-inoculated drought-stressed plants. Moreover, gene expression analysis performed on leaves at T0 and T1 revealed that P. indica was able to enhance the expression of drought tolerance- and phytohormone-related genes, suggesting a prominent role of this fungus to make tomato more tolerant to drought. 
