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Full-scale point neuron models of mouse and human
hippocampal microcircuits
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Themathematical modeling of extended brain microcircuits is becoming an effective tool to simulate the neu-
rophysiological correlates of brain activity while opening new perspectives in understanding the mechanisms
underlying brain dysfunctions. The generation of realistic networks is however experiencing limitations due
to the strategy adopted to build network connectivity and also to the computational cost associated with
biophysically detailed neuronal models.

We have recently developed a method to generate neuronal network scaffolds associating geometrical proba-
bility volumes with pre- and postsynaptic neurites. In this talk, I will show that the proposed approach allows
to generate neuronal networks with realistic connectivity properties without the explicit use of 3D morpho-
logical reconstructions to be adopted for highly efficient simulation through point-like neuron models. The
method has been benchmarked both on the mouse and human hippocampus CA1 region and its efficiency at
different spatial scales has been explored. The abstract geometric reconstruction of axonal and dendritic occu-
pancy, by effectively reflecting morphological and anatomical constraints, could be integrated into structured
simulators generating entire circuits of different brain areas.
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