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Basic organization

* The odyssey from whole brain to tiny spines
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A novel type of brain

scan reveals a healthy
adult’s neural circuitry
and travel pathways.















* Neurons are not working in isolation

e The number of connections between them is
unimaginable

* Yet all brain processing depends upon these
connections



ORGANISATION OF VISUAL CORTEX

Primary visual cortex (V1
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Auditoify cortex

‘ Pyramidal cells

@ Interneurons

Bachatene et al., 2012



CORTICAL LAYERS INTERACT WITH EACH OTHER
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How does the brain process ?

From retina to the visual cortex 1 A Aﬂ A ))l AAA
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Stimulus Stimulus
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Normalized responses
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Neurons remember previous adaptation
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Normalized responses (+/— SEM)
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Yang et al., 2009 Nature let.

Spine maintenance in different
cell types and layers
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mGlu receptor

NMDA receptor - AMPA receptor

Calcium signaling Calcium signaling

(Brecht et Schmitz. 2008)
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What is mine is mine, what is yours is mine?
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Counts/bin
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@ brain possess a cardinal cell that
ggrates the entire subject with the help
dmory

the brain establishes an encoding

sembly that is based on time relationshi
Ween trains of action potentials
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‘ Pyramidal cells

@ Interneurons

Network before adaptation

Network after adaptation



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
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Synaptic orientation
Selectivity = input

NI /7 =\

orientation

Orientation selectivity = preferred ( optimal) orientation depends upon strongest synaptic drive
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