On the complexity of resting state spiking activity in monkey motor cortex | 1

Supplement 2: Spatial activity distribution

The participation ratio quantifies the dimensionality in the network activity space. One could ask how this relates to the distribution
of neuronal activity in physical space. In analogy to large-scale resting state studies which find widely distributed networks of brain
areas that are particularly active during rest (Biswal et al., 1995; Raichle, 2009; Deco et al., 2011), we estimated the spatial spread
of active SUs in the different behavioral states of the REST recordings. To this end, we calculated the average spatial distance from
each active SU to the center of mass of the spiking activity during sleepy rest (RSS), rest (RS), and movements (M). An active SU
emitted at least one spike during the respective 3 s slice; the center of mass is given by the average coordinates of all active SUs.
We thus characterized the mean spatial spread of the activity around the center of mass in each behavioral state.

Figure 1 (below) shows the results obtained for our four REST sessions. The distinct scales on the y-axis are a result of the
different implantations of the Utah arrays in the two monkeys (number and placement of active versus inactive electrodes), see
Riehle et al. (2018). The differences in the spatial confinement of active SUs were small but consistent across sessions and monkeys.
For monkey E, we find that the activity during RS exhibits a higher spatial spread than during M, even if the difference is only
weakly significant (p < 0.01 in session E1 and p < 0.05 in session E2). In monkey N, only the second session shows a significant
difference, namely a larger spatial spread in RS compared to M (p < 0.01). In summary, we show a tendency of the SU activity

during rest to be distributed over a larger spatial region than during movement, which may relate to higher dimensionality quantified

by PR.
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Fig. 1. Spatial arrangement of active SUs on the Utah array. Box plots of the radial spatial distance to the center of mass for the two REST recording
sessions of monkey E (left panel) and N (right panel).
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