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Dynamics of connectomes:  neuronal 
network sensory selectivity is 
contingent upon presented stimuli 



Many areas are involved in processing various features of images 

presented to the eyes  

 Felleman, Van Essen 1991 
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Hierarchical and parallel processing 

Motion, space  and action 

Colors, object recognition, face.. 
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Ambiguities 



Are responses reliable 



Are neuronal responses reliable ? 

Two Mechanisms 

 

Does brain code with rate code 

 up to a cardinal cell ? 

 

Or 

 

Does brain signal by forming 

 an encoding assembly? 



Shumikhina et al EBR  2004; Molotchnikoff S & Rouat Front Biosci 2012 



 PC = Ns/Nt  



Bhamauria et al., 2014 
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All cells have 
about the same 
preferred 
orientation 



Cells have 
different 
orientations 



Another example of functional network 

Bhamauria et al., 2014 
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Strength of connections  related to orientation 













Bhamauria et al., 2014 



Duret et al., BMC Neurosci. 2006 





Property 1 Property 2 

-- Assembly regroup two properties = 
belonging to the same object 

-- Superposition 

Two cells sharing similar properties may function distinctly. 



Molotchnikoff and Rouat Front. BioSci. 2012  





Advantage  of neuronal assembly: 
 
Saliency of selected cells 
 
Less variability 







Bharmauria et al. Neurosci. 2014 
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Bharmauria et al. Neurosci. 2014 













•Cortical neurons coordinate their activity in an assembly to encode a 
stimulus. 
 
•Functionally connected neurons exhibit heightened excitability in 
response to a feature —a neuron facilitates the responsiveness of its 
companion neuron for 250 ms after it fires an action potential, 
thereafter, the response declines.  This suggests that the cortical 
network is framed within 250 ms after the onset of the activity of the 
companion cells in an assembly. 
 
•The augmented excitation for about 250 ms creates a ‘window of 
opportunity’ for downstream recipient clusters of neurons to encode 
the stimulus. 
 
•Synergistic influence is more between neurons in assemblies 
consisting large orientation spread. 
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