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2. DESCRIPTION OF THE COLLABORATIVE PROJECT 
 
With time, mood disorders such as depression and anxiety frequently appear in patients suffering from 
chronic pain, which dramatically add to the patients’ pain burden. While this co-morbidity is clinically well 
established and affects the quality of life, the underlying mechanism remains unclear. To understand the 
affective consequences of neuropathic pain, we need to consider how and where it affects the brain. We 
recently developed a murine model which reproduces this time-dependent development of mood 
disorders in a neuropathic pain context. Within this NeuroTime project, we will address a “shared 
neuroanatomical substrate” hypothesis, considering that some of the brain regions processing pain are also 
processing affective information, and that molecular alterations induced in these regions by long-term 
neuropathic pain could thus lead to altered processing of affective information which may result in mood 
disorders. Our preliminary results and the literature point toward a critical implication of the anterior 
cingulate cortex (ACC) in the development of this co-morbidity over time. The main objective of the project 
is to analyze the neuroanatomical network substrate of these affective consequences of neuropathic pain. 
The current proposal will focus on ACC as a milestone of this network.  
Yalcin and colleagues will perform the neuropathic surgery and all the behavioral tests to confirm over time 
the development of mood disorders. They will also realize all the anatomical network analysis of ACC in 
naive and neuropathic animal. This will be done through tract-tracing of ACC connectivity in naïve and long-
term neuropathic animals. To address the functional impact of the inputs and outputs of ACC in the 
affective consequences of neuropathic pain, optogenetic manipulations of selected brain region will be 
performed in vivo by Lüthi lab, and completed by the behavioral analyses at various time-points by Yalcin 
lab. Based on the anatomical and physiological data obtained in the Yalcin and Lüthi labs, a network model 
of the neural dynamics in ACC and the affective consequences of long-term neuropathic pain will be 
generated in the Kumar and Aertsen lab.   

 
 
3. REQUIREMENTS FOR THE CANDIDATE 
 
A master (or equivalent) degree in the field of Neuroscience or Biology is a pre-requisite for the fellowship, 
preferably with experience in neuroanatomical and neurophysiological techniques and programming skills 
with regard to data analysis and modeling. The student should express a strong motivation working on this 
project.  Mastery of the English language is essential. 

 


