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Project summary:  
Despite decades of effort, seizures cannot be predicted with good accuracy. Patients’ 
propensity to experiencing seizures not only depends on predictable circadian rhythms, but 
also on stochastic brain states. Key regulators of neuronal excitability, namely 
neurotransmitters (NTs) and neuromodulators (NMs), are also strongly modulated by 
circadian rhythms and brain states and so by tracking their fluctuations we should be able to 
better understand and predict seizure occurrences. In this context, adenosinergic system is of 
particular interest as it is strongly involved in brain state regulation, in particular, in the 
regulation of sleep-wake cycle and the modulation of seizure activity. 

This project will be conducted in a rodent model of temporal lobe epilepsy using fiber 
photometry in combination with polysomnography (EEG, EMG) and video monitoring. We will 
take advantage of newly developed genetically-encoded neurotransmitter indicators for 
adenosine (GRAB-Ado) and local field potential (LFP) electrodes to monitor both the 
extracellular fluctuations of adenosine and neuronal activity in different brain structures 
throughout the day in control (and possibly in epileptic) animals. We will study the correlations 
between these two signals and to additional multimodal measurements (e.g. hypnograms, 
locomotion, behavior, interictal activity...). 

In this context, the student will have the opportunity to observe the surgical 
procedures, participate in the behavioral and photometry experiments (depending on animal 
handling accreditations), perform histochemistry and biochemistry assays and take part in 
designing and performing data analysis. 
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