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An integrative approach to understanding potassium nutrition in
plants

Nutrient homeostasis implies the existence of highly regulated sensing and
signalling mechanisms to adjust absorption, assimilation and allocation by coordinated
metabolism and transport. Unlike nitrate and phosphorus, potassium (K) is not
metabolized and its cellular functions are mainly associated with its physicochemical
properties (charge, mobility) and its role as major cell osmoticum.

In a previous transcriptomic study we identified genes responding to long-term K
deficiency and short term resupply. The main outcome of this study was that K
deficiency induced the production of jasmonic acid and other oxylipins, known to play a
central role in signaling responses to biotic stress. The first part of this talk will focus on
the K-induced hormonal response in shoots and its interaction with simultaneously
occurring biotic stress. In the second part | will discuss how K deficiency interacts with
nitrate assimilation in the roots. It is well established that deficiency in one nutrient can
have serious effects on the uptake and usage of other nutrients, especially in the case of
K and N. In response to K deficiency, our transcriptomic study revealed important
changes in nitrate transport and nitrogen metabolism which were quickly reversed after
K re-supply. This K/N molecular crosstalk was further investigated at the biochemical
level by measuring changes in primary metabolites and maximal enzyme activities in
response to K stress. Integrating these levels of regulation allowed us to better
understand the strong effect of K on primary metabolism and hypothesize about signals
and effectors in K homeostasis.
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