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Phosphorus-iron crosstalk in the arbuscular mycorrhizal symbiosis

Nuria Ferrol, Olga Lopez-Castillo, Nerea Caceres, Alessandra Lepore, Concepcién Azcdn-Aguilar
Soil and Plant Microbiology Department, Estacion Experimental del Zaidin, Consejo Superior de Investigaciones
Cientificas (CSIC), Granada, Spain

Phosphorus (P) and iron (Fe) are two essential nutrients for plant growth and development. Both
elements are abundant in most soils, but poorly available to plants. Recent evidence shows that P
availability can affect plant Fe homeostasis and vice versa, but the regulatory mechanisms involved in
the P-Fe signalling crosstalk are still poorly characterized. To cope with P or Fe deficiency, plants have
evolved a suit of adaptive strategies oriented towards increasing acquisition and use efficiency of these
elements. A widespread strategy engaged by plants to overcome nutrient deficiencies is the formation of
a mutualistic symbiotic interaction, referred as arbuscular mycorrhiza, with some soil-borne fungi
belonging to the subphylum Glomeromycotina within the phylum Mucoromycota. Arbuscular
mycorrhizal fungi are obligate biotrophs that colonize the root cortex and develop an external mycelium
that overgrows the rhizosphere. This hyphal network represents, therefore, an adaptation strategy to
increase the supply of mineral nutrients to the plant. The contribution of the AM symbiosis to plant P
uptake has been extensively studied. However, very little is known about its contribution to Fe nutrition
and on the interactive effects of P and Fe in the symbiosis. Here, using the Solanum lycopersicum-
Rhizophagus irregularis mycorrhizal system, we analysed the effect of different Pi and Fe regimes on
plant performance and physiology as well as on P- and Fe-deficiency related signalling by analysing the
expression of key genes regulating Pi and Fe starvation signalling. Both P and Fe fertilization impacted
plant performance, but the effects we modulated by the mycorrhizal status of the plant. The role of AM
in the regulation of the P-Fe interplay will be presented.
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