Arbuscular Mycorrhizal Symbiosis and Phosphate Homeostasis:
Systemic Induction of miRNA399 in Mycorrhizal Medicago truncatula plants
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Abstract

The formation of the symbiotic association between plants and arbuscular mycorthizal (AM) fungi increases the phosphate (Pi) availability and is probably regulated by
key components of the plant Pi homeostasis pathway.

MicroRNAs (miRs) of the 399 family are systemic Pi-starvation signals important for maintenance of Pi-homeostasis in Arabidopsis thaliana, and might also gualify as
signals regulating AM development in response o Pi availability. MiR399s could either represent the systemiic low Pi-signal promoting or required for AM formation, or
they could act as counter players of systemic Pi-availability signals that stippress AM symblosis.

To test either of these assumptions, we analyzed the miR399 famiily in the AM-capable model plant Medicago runcatila.
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Pi-depleted plants showed increased expression of mature miR399 and pri-miR399s, and unexpectedly, seven of the fifteen pri-miR399 species were higher in leaves of
mycorrhizal plants than in leaves of non-mycorrhizal plants. Expression levels of MtPho? remained low whereas PHO?-independent Pi-stress marker transcript levels
indicate the increasing Pi status in mycorrhizal roots. Hence, an AM symbiosis-related sighal appears to iricrease miR399 expression and decrease PHO2 activity. On
single cell level, we could detect miR399 signals concentrating in arbuscule containing cells which is further supplemented by a significant decrease of MtPho2
transcripts in those cells.

These results indicate that the miIR399 might act as systemic signal keeping Pi starvation responses on a high level to sustain AM symbiosis despite of locally improved
Pi availability in mycorrhizal roots.
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