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Résumé :
We are proposing a collaborative M2 intership project at the INCC and SPPIN labs (CNRS, Unviersité Paris
Descartes, 45 rue des Saints-Pères, Paris, France) under the co-supervision of Desdemona Fricker (PhD) and
Michael Graupner (PhD). The candidate will be involved in an highly innovative project dedicated to studying
the neuronal and microcircuit basis of the sense of orientation during navigation using cutting-edge fiber-couple
calcium imaging in the awake, behaving animal. Neural recordings will  be paired with deep-learning based
techniques for behavioral analyses.

 
The project  aims to characterize brain circuits  involved in orientation.  Specifically we are interested in the
presubiculum, a cortical area at the center of the brain-wide head direction system. It is a key brain area for the
integration of vestibular and visual information and feeds directional information to hippocampal place cells and
entorhinal grid cells. But we still know very little about which subpopulations of neurons code for head direction
or angular velocity, and how the head direction signal is implemented at the neuronal level in the presubiculum.
The aim of the project is to study the activity patterns of pyramidal cell populations in the presubiculum using
fiber-coupled two-photon imaging while animals explore a circular arena. If realized, it will be the first time that
calcium imaging will be used to record head-direction cell population activity in freely behaving mice.

 
Applicants  should  pursue  studies  in/or  related  to  neuroscience.  The  ideal  candidate  has  practical  skills  for
experimental  work,  some  notions  in  optics,  some  background  in  neurophysiology,  and  a  deep  desire  to
understand the principles underlying the functioning of the nervous system. 

Available techniques : two-photon imaging, fiber-coupled microscope (allowing to perform imaging in freely
behaving  animals),  machine  learning  techniques-  (deep-learning)  based  extraction  of  behavior,  stereotaxic
injection of viral vectors, animal surgery, image processing. 
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