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Basic organization 

• The odyssey from whole brain to tiny spines 

 

















• Neurons are not working in isolation  

• The number of connections between them is 
unimaginable  

• Yet all brain processing depends upon these 
connections   



ORGANISATION OF VISUAL  CORTEX 

Bachatene et al., 2012 



Harris & Flogel, Nature Reviews ,2013 

CORTICAL  LAYERS INTERACT WITH EACH OTHER 







Purves et al., 2004 
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Spatial Frequency 

Marschansky et al., Neuroscience  2011 



Neurons remember previous adaptation 

Marschansky et al., Neuroscience  2011 



Mouse 

From lab PloS One 2013 
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Chene et al., 2011  Nature let 

Yang et al., 2009 Nature let. 

Spine maintenance in different 
cell types and layers 

Spine activated by different 
properties 
I.E. same dendrite are highly 
heteregenous 



(Sabatini, 2007) 

(Brecht et Schmitz. 2008) 
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What is mine is mine, what is yours is mine? 

Ce qui  est  à  moi est  à  moi ce  qui  est  à  toi est  à  moi 
Ce qui  est  à  moi est  à  moi ce  qui  est  à  toi est  à  moi 

Engel AK.,  Fries  P., Singer W. Nature  Rev  Vol 2 2001 
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• Two basic mechanisms: 

- The brain possess a cardinal cell that 
integrates the entire subject with the help of 
memory  

- Or the brain establishes an  encoding 
assembly that is based on time relationships 
between trains of action potentials 











Dentritic shaft 
 
 
Synaptic orientation 
Selectivity = input 
 

Orientation tuning curve 

Orientation selectivity = preferred ( optimal) orientation depends upon strongest synaptic drive 
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   Functional reorganization of cortical activity  
  can occur within minutes of neural           
  disruption to maintain cognitive abilities. 

  To compensate for neural disruption by rapidly 
   reorganizing cortical activity,  notably  
  the capacity to recruit neural areas for 
  tasks in which they are not otherwise used. 
 
Zanto et al., J.Neurosci 2013 



Normal Visual 
field 

Accident = 
Blind spot 

Training = 
Blind spot 
diminishes 

Recovery 

AC AC AC AC 

Ref 



Dr. S. Molotchnikoff Dr. J Rouat L. Bachatene 

S. Cattan J. Jeyabalaratnam Nayan Chanauria 


