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Aim and Motivation Aix--Marseille

umversite
To better understand the network activity of macaque motor cortex, we aim to develop a spiking To validate the ground state model (without function/behavior) we compare experimentally La s = e
neural network model that enables us to understand network mechanisms of observed experi- recorded resting state data with the model activity. We here present the first iteration of the
mental findings and relates structural and functional connectivity. corresponding comparative data analysis.

Experimental Resting State Data Spiking activity Pairwise Covariances

Pairwise cross-covariances (COV) calculated with 200 ms bins re-
veal co-modulation of firing rates between examined spike trains.
Non-stationarities, e.g. abrupt changes of FR, can lead to asym-
metric COV distributions with large positive tails.

The raster plots of an example 10s observation (middle figure) of simulated and experimental activity reveal
that although population spike counts are similar (top histogram), the average firing rates (FR) tend to be
more homogeneous in the simulated results (meso L5 and meso L4, bar plot on the right side of raster plot).

This is shown in detail in the FR distributions on the right (mean FR per unit, 5s slices), which are narrower

for mesocircuit results. Experimental Data Simulated Data
meso L4, 200ms bins

Massively parallel spiking data were recorded from pre-/motor cortex of an awake macaque
monkey at rest, i.e. while the animal was not involved in any task nor received controlled stimuli.
The monkey's behavior was video recorded and revealed periods with and without spontaneous
body movements. We qualified periods without motor activity as “resting state” periods.
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The simulated network is based on the generic layered cortical microcircuit [1], simulated using e Only experimentally obtained COV distributions for putative
NEST [2]. To enable comparison with the experimental data, the model was extended [3] to

cover 4x4 mm?—the same cortical surface area as the Utah array. PalrWlse Flne Correlatlons inhibitory pairs show a pronounced positive tail (asymmetry)
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