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We are seeking a highly motivated student for a Master 2 or PhD candidate with qualification in Biophotonics 
and Molecular Photonics. The candidate must be Intermediate/fluent in English, show team work skills, 
organization and dynamism, be volunteer, rigor, and have a deep interest for working at the interface between 
synthetic Biology and Neuroscience and optical imaging.  

Scientific context of the project 
Free D-amino acids have recently emerged as an important class of cell-cell signaling molecules in many organs1,2. 
In particular, the exploration of the roles of D-serine in brain physiopathology is a vibrant field that is  growing at 
an accelerating pace. The co-supervisor’s team has discovered that this amino acid is critical for synapse activity 
and circuits dynamics by serving as the primary co-agonist of NMDA receptors (NMDARs) at glutamatergic 
synapses in the forebrain2. Despite significant progress, our understanding of the role played by this right-handed 
amino acid in controlling brain activity in vivo in behaving animals is still poorly defined because we lack the 
appropriate tools to manipulate its metabolism at the single-cell levels in vivo. The hosting team of Pr Andreas 
Moeglich (Germany) and Dr Jean-Pierre Mothet have undertaken to unlock these obstacles by taking advantages 
offered by optogenetics approaches for the photocontrol of the D-serine metabolic pathway and functions with 
high temporal and spatial resolution in order to redefine its function in brain circuits physiopathology. 
We are generating reversibly light-gated serine racemase (SR) and D-amino acid oxidase (DAAO) photoswitches 
by LOV domain insertion into the backbone of the two enzymes. In parallel, we are following an indirect gating 
approach which employs chromophore-assisted light inactivation (CALI). The hosting team has started 
engineering blue-light (BL) and orthogonal red-light (RL) optogenetic switches of the enzymes SR and DAAO. The 
strategies rely on: i) insertion of a BL-sensitive AsLOV2 domain3 into computationally-predicted surface sites of 
both enzymes to enable reversible gating, and ii) fusion of BL- and RL-photosensitizers to SR and DAAO to 
independently and irreversibly silence the function of both enzymes using chromophore-assisted light 
inactivation (CALI)4 

Main objectives of the internship 
The first task of the student will be to optimize and evaluate the functionality of the photoswitches in different 
cellular systems (HEK293 cells and primary cultured neurons) and then in brain slices after viral transfert of the 
photoswitches in mice brain.  

Positionning of the research project 
From a scientific point of view, this project will allow major advances in our understanding of the role played by 
D-serine in brain physiopathology. From a technological point of view, this project will allow the introduction of 
innovative and unique optical tools which, beyond the field of neuroscience, will offer applications in other 
disciplines in biology as well since D-amino acids are conserved throughout evolution. 
 

PhD opportunity : The internship is open to a follow-up by a PhD thesis (funding applications to be 
done to ENS Paris-Saclay CDSN and Doctoral School programs). 
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