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Signaling mechanisms controlling root development and nitrogen 

metabolism in response to heterogeneous NO3
- availability in 

Arabidopsis. 
 
For all living organisms, the capacity to sense and adapt to environmental change is one 
of the foremost challenges for survival and propagation. The short-term adaptation of the 
physiology and development to external fluctuations is even more critical for sessile 
organisms like plants, giving a particular interest to network signaling controlling these 
mechanisms. Belowground, root plasticity is primordial to optimize water and nutrient 
acquisition and depends on the integration of local and systemic signaling. Indeed, it is 
well established that roots have the ability to sense and proliferate in nutrient-rich zones 
(local signal) and invest more of these resources in roots when the internal nutrient 
availability is limited (systemic signal). One major challenge remains to understand how 
plants coordinate this nutrient signaling network in the infinite scenario that they may 
encounter. 
At the Center for Genomics and Systems Biology of New York University (Gloria Coruzzi 
group), I focused on signaling mechanism controlling root development and nitrogen 
metabolism in response to contrasted NO3

- environments, in Arabidopsis. 
In the main project, I used the split-root system (in which physically isolated root 
systems of the same plant were challenged with different environments) as the 
experimental framework to characterize developmental and transcriptomic responses to 
nitrogen-related signaling in roots. The split-root conditions highlighted plants ability to 
integrate information from isolated appendages and tune their molecular and 
developmental strategies to heterogeneous environments. I will present how I showed 



that cytokinin signaling forms one critical component of root-shoot-root communication in 
this system.  
In parallel, I mined and integrated the transcriptomic data using the bioinformatic tool 
that has been developed by G. Coruzzi lab (i.e., VirtualPlant; Katari et al., 2010, Plant 
Physiology, 152: 500-515). This approach allowed me to built genes network and 
identified 2 transcription factors (TFs) as potentially key regulators of the gene 
responses in the split-root plants. 
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