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‘The somatosensory cortex ‘The primary motor cortex

Brodmann areas 3, 1, and 2 refers to the primary somatosensory cor-

tex. In the connectome, these areas correspond to nodes IR and 2R | Brodmann area 4 denotes the primary motor cortex of the human
Primary somatosensory cortex (represented by the Brodmann areas | brain. In the connectome, it corresponds to node 8. Located in the
3,1, and 2 and corresponding to the network nodes 1R and 2R)is | rear part of the frontal lobe, the motor cortex is involved in planning,
involved with the localization of the input stimulus, the evaluation of | control and execution of voluntary movements of the body, with the
its intensity, the proprioception and the shape recognition processes. | function of transmiltting to the cells of the nuclei of the cranial nerves
Area 3 receives the information that are then sent to areas 1, 2and | and cells of the spinal cord impulses for movements

motor areas by the cortico-cortical neurons pathway
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Bertacchini, F., Scuro, C., Pantano, P. et al.

Modelling brain dynamics by Boolean networks. Sci Rep 12, 16543 (2022).
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OFEN Modelling brain dynamics
by Boolean networks

Francesca Bertacchini'?, Carmelo Scuro®?, Pietro Pantano®? & Eleonora Bilotta??

Understanding the relationship between brain architecture and brain function is a central issue in
neuroscience. We modeled realistic spatio-temporal patterns of brain activity on a human connectome
with a Boolean networks model with the aim of computationally replicating certain cognitive
functions as they emerge from the standardization of many fMRI studies, identified as patterns of
human brain activity. Results from the analysis of simulation data, carried out for different parameters
and initial conditions identified many possible paths in the space of parameters of these network
models, with normal (ordered asymptotically constant patterns), chactic (oscillating or disordered)
but also highly organized configurations, with countless spatial-temporal patterns. We interpreted
these results as routes to chaos, permanence of the systems in regimes of complexity, and ordered
stationary behavior, associating these dynamics to cognitive processes. The most important result of
this work is the study of emergent neural circuits, i.e., configurations of areas that synchronize over
time, both locally and globally, determining the emergence of computational analogues of cognitive
processes, which may or may not be similar to the functioning of biological brain. Furthermore,

results put in evidence the creation of how the brain creates structures of remote communication.
These structures have hierarchical organization, where each level allows for the emergence of brain
organizations which behave at the next superior level. Taken together these results allow the interplay
of dynamical and topological roots of the multifaceted brain dynamics to be understood.
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(b) "Absolute fucking crap. But crap with good PR."
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