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            Abstract
Arbuscular mycorrhiza (AM) is a root endosymbiosis between plants and glomeromycete fungi. It is the most widespread terrestrial plant symbiosis, improving plant uptake of water and mineral nutrients. Yet, despite its crucial role in land ecosystems, molecular mechanisms leading to its formation are just beginning to be unravelled. Recent evidence suggests that AM fungi produce diffusible symbiotic signals. Here we show that Glomus intraradices secretes symbiotic signals that are a mixture of sulphated and non-sulphated simple lipochitooligosaccharides (LCOs), which stimulate formation of AM in plant species of diverse families (Fabaceae, Asteraceae and Umbelliferae). In the legume Medicago truncatula these signals stimulate root growth and branching by the symbiotic DMI signalling pathway. These findings provide a better understanding of the evolution of signalling mechanisms involved in plant root endosymbioses and will greatly facilitate their molecular dissection. They also open the way to using these natural and very active molecules in agriculture.
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                    Figure 1: 
                        Detection and characterization of LCOs in mycorrhized carrot root exudates.
                      [image: ]


Figure 2: 
                        Detection and characterization of LCOs in germinating 
                        G. intraradices
                         spore exudates.
                      [image: ]


Figure 3: 
                        Chemical structures of natural and synthetic Myc-LCOs.
                      [image: ]


Figure 4: Effect of Myc-LCOs on mycorrhization by  G. intraradices. [image: ]


Figure 5: 
                        Synthetic Myc-LCOs stimulate 
                        M. truncatula
                         root branching by the DMI pathway.
                      [image: ]
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        Editorial Summary
The roots of nitrogen-fixing symbiosis
Nitrogen-fixing rhizobial bacteria use lipochitooligosaccharide signal molecules to initiate a symbiotic relationship with plant roots. It has been suggested that mycorrhizal fungi also secrete chemical signals for this process, but the identity of these molecules was unknown. It is now shown that, similar to rhizobia, mycorrhizal fungi do produce lipochitooligosaccharides. These symbiotic signals stimulate arbuscular mycorrhiza formation in plant species of diverse families, and stimulate root development. These data provide a more detailed picture of the evolution of signalling mechanisms in plant root endosymbioses and could pave the way to using these active molecules in agriculture.
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