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Abstract:  How neuronal circuits support the integration of the sensory information to coordinate a motor 
outcome is still an open challenge. In zebrafish larvae, optical methods allow for the reconstruction of the 
activity from several thousand neurons across the entire brain in parallel, while tracking the behavioral 
outcome, in response to a sensory stimulation. This kind of dataset provides an ideal workbench for the 
application of theoretical approaches aiming at generating plausible circuit models where to test 
hypotheses on the circuit mechanisms, to assess the network properties and its functional organization. 
This approach is also taking advantage of high-resolution reconstructions of the neuronal wiring diagrams 
and connectomes whose layouts offer a sort of structural blueprint underlying the circuit activity. However, 
it’s not yet clear if and to what extent the patterns extracted from the connectome reconstruction can 
explain the observed functional information, and vice versa. In order to disentangle the relationships 
between the different circuit components, everyday more refined intervention approaches allow for 
controlling the neuronal activity at single cell resolution in an arbitrary number of cells with targeted 
spatio-temporal patterns.  
In the talk, I‘m presenting the current state of the art and the application of these methods for the study of 
the brain mechanisms. 
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