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Methods: Non-linear Optical microscopy: polarization‐resolved third harmonic generation (P‐THG), 
2‐photon excited fluorescence (2P), Fluorescence Lifetime Microscopy (FLIM), metabolic imaging 

PhD track subject Our research focuses on the development of non-linear optical microscopy 
with endogenous (label-free) signals to study the structure and function of live tissues with 
sub-cellular resolution. In close collaboration with the Brain & Spine Institute we develop 
non-invasive imaging and biophotonics applications to study physiopathological processes 
of the nervous system. The project aims at implementing advanced fluorescence lifetime 
imaging (FLIM) to investigate the metabolic states of cells and polarized third-harmonic 
generation microscopy (THG) for probing myelin distribution and organization in healthy 
and pathological brain tissues and in vivo zebrafish models. 

 
(a) 2P-FLIM of the metabolic biomarker NADH in an unstained zebrafish embryo at 3 days post 
fertilization (dpf) reveals spatial metabolic patterns at the embryo level, brain and cellular level  
(b) 2P Intensity and THG intensity reveals the distribution of NADH and myelin in the neuronal 
axons (*) of the zebrafish spinal cord in vivo.  
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