Molecular signaling and cellular mechanisms at the basis of root colonization
by arbuscular mycorrhizal fungi
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Arbuscular mycorrhizas (AM) are symbiotic associations between 90% of land plants and obligate fungal
symbionts belonging to Glomeromycota (Schussler et al., 2001). AM fungi improve plant nutrient uptake
and resistance against pathogens by colonizing the root through intra/intercellular hyphal development
and the formation of arbuscules, the highly branched structures that mediate nutrient exchange (Parniske,
2008). The presence of a symbiotic interface compartment around the intracellular fungal structures is a
landmark of AM establishment and allows fungal development inside the cell lumen whilst maintaining
host cell integrity (Bonfante, 2001).

This presentation focuses on the events associated with the perception of the AM fungus and its
accommodation inside the lumen of the host plant cell. Our findings, based on an in vivo confocal
microscopy approach, demonstrate that root cells perceive AM fungal signals and trigger calcium-
mediated signaling in their nucleoplasm, both before and upon direct contact with the fungus (Chabaud et
al., 2010). Such calcium signals position within the so-called SYM pathway, the signaling pathway that
controls AM establishment. Nuclear calcium spiking is a pre-requisite to the cellular reorganization that
initiates the process of interface construction. This starts after the adhesion of the fungal hyphopodium to
the root epidermis and leads to the assembly of the so-called prepenetration apparatus (PPA) inside one or
a few contacted epidermal cells (Genre et al., 2005). The PPA is a columnar cytoplasmic aggregation
containing all the elements of the secretory pathway. The exploitation of a range of fluorescent protein
markers indicates that host plasma membrane proliferation takes place within the PPA. This leads to the
assembly of the perifungal membrane and symbiotic interface in advance of hyphal tip growth.
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