
 

                                          
Anatomical and functional plasticity of tanycytes in the control of 
seasonal physiology 

Seasonal adaptation of physiology is a key mechanism in the survival of many species in 

temperate latitudes. These adaptations are triggered by plastic changes in the brain driven by 

external cues such as the photoperiod (day length). The endocrine consequences of these 

seasonal adaptations then feed back on the brain triggering further changes in brain 

connectivity. Seasonal brain plasticity is therefore a particularly interesting model to study 

brain plasticity and its functional consequences. The signaling pathways uncovered by 

studying seasonal brain plasticity might be relevant for treating human diseases such as 

Seasonal Affective Disorder or in the control of human fertility. 

In mammals, seasonal physiology is driven by changes in pineal melatonin production, 

which are translated into changes in thyroid stimulating hormone (TSH) production by the 

pituitary pars tuberalis. These changes in TSH are then transduced into the brain by a 

particular glial cell type of the hypothalamus, the tanycytes. We have shown that pars 

tuberalis TSH controls the balance of two key enzymes of thyroid hormone metabolism in 

tanycytes, Deiodinase 2 that activates T4 to T3 and Deiodinase 3 which inactivates both T4 

and T3. Furthermore, seasonal changes of this signaling pathway trigger plastic changes in 

the morphology of tanycytes and their interaction with neurosecretory terminals in the median 

eminence. 

The aim of this PhD project is to analyze the relationships between the hormonal changes 

and tanycyte morphology, and to determine the functional involvement of this neuroglial 

plasticity in seasonal physiology. This PhD project involves in vivo experimentation in 

seasonal hamsters as well as in vitro experiments on cultured tanycytes to analyze the 

involved signaling pathways. 

We will provide training in seasonal physiology, animal experimentation, stereotaxic 

surgery, endocrinology, molecular biology, and both confocal and electron microscopic  

techniques. The candidate will apply for a PhD Fellowship of the French Ministry of National 

Education, Higher Education and Scientific Research in June 2020. Training for the selection 

process will be provided by the host research laboratory. The candidate should have a good 

working knowledge in Cell Biology and Endocrinology. An interest for functional 

neuroanatomy is a plus. 

Send your application (cover letter with motivations, CV with academic grades) to Dr. Paul 

Klosen Klosen@inci-cnrs.unistra.fr and to Dr. Valérie Simonneaux simonneaux@inci-

cnrs.unistra.fr 
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