
Intégration des signalisations nutritionnelles

Research topic:

Regulation of nitrate 
acquisition by plant roots



Because N Fertilizers lead to a dramatic alteration of the N cycle 

The problem: very low N use efficiency in agriculture

N consumed by 
humans (proteins)

N used to produce
the food

Why is nitrate acquisition by plant roots a global issue?
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Recent data on:

Mechanisms of NRT1.1 signaling

New regulators of NRT2.1

N-free

Col chl1-5

DR5::GUS

Krouk et al 2010 Developmental Cell



Induction 
NRT2.1

Repression
NRT2.1
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growth

Regulation
Cluster 17

N-free medium

NRT1.1 (NPF6,3)  senses NO3
‐ through several independent mechanisms

In response to NO3
‐ deprivation

In response to NO3
‐ supply

Bouguyon et al 2015 Nature Plants



The role of repressive chromatin in the regulation of NRT2.1

NRT2.1 repression correlates with 
H3K27me3 levels 
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These chromatin changes are not causal of 
NRT2.1 repression under N-rich environment 
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The role of repressive chromatin in the regulation of NRT2.1
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But they modulate NRT2.1 expression under low N condition!



Modeling regulatory gene network integrating N/C signaling:
3 new transcription factors candidate for the regulation of NRT2.1
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BHLH093 is involved in the regulation
of NRT2.4 in response to light

NRT2.4

MYC1 and TGA3 are involved in the 
regulation of NRT2.4 and NRT2.5 in 

response to N starvation
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NRG2

High affinity NO3
- uptake
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Many regulators of root uptake and lateral root growth identified:

How do they work together?

Modeling appraoch



From global static models to tissue-specific dynamic models
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Today

To move forward for root NO3
‐ uptake we need to know

NRT2.1::GFP

Where the genes are expressed to improve our knowledge 
of the gene regulatory network involved

When the genes are expressed to find the
Interactions between the genes in the regulatory network  

NRT2.1 expression?



NRT2.1 Phosphorylation
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Post-trancriptional regulations



Regulation of NRT1.1 (NPF6.3) expression at the protein level

Post-trancriptional regulations
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Posttrancriptional regulation of NRT1.1 (NPF6.3) coordinates protein expression and function



Loladze 2014 eLifeLong et al 2006 Science

Root NO3
- uptake and climage change

Elevated atmospheric CO2 results in a stimulation of photosynthesis but in a 
decrease in protein accumulation



Paradox:

Short term stimulation vs long term inhibition?



Integrating various levels of regulations
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