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Figure S1 – Power density spectrum of the noise, filtered by the dynamics of the glutamatergic 

synapses and multiplied by the constant Cpe (see also Eqs. (4), (5) and (6) in the Supplementary 

Materials 1).  
 

  



 

 
Figure S2 – Spectrograms of the potential for the pyramidal population in the four different ROIs 

simulated with the connectivity as in Fig. 2a. 
 

  



 

 

 
Figure S3 – Relationship between the connectivity estimated with the Temporal Granger estimator 

and the true connectivity, using the data obtained from 100 randomly generated networks. The 

continuous lines were obtained using all inputs to the ROIs as high as 400 (the same as in the 

simulations in Fig. 4 and 5 in the text). The dashed lines have been obtained by reducing the input to 

ROIα down to 200, while all other inputs are unchanged. Only the connections entering into (upper 

panels) or exiting from (bottom panels) the ROIα are shown, since the others are not significantly 

affected. It is worth noting that a decrease in the input to a ROI reduces the estimated values of the 

output connectivity, and increases the entering estimated connectivity.  

 

 

  



 
 

Figure S4 - Values of connectivity among the ROIs estimated with the eight different FC estimators, 

with reference to the network in Fig. 2A, when the input to pyramidal neurons in ROIβ is 

progressively varied from 0 to 800, as in the x-axis, and all other inputs and connections are 

maintained at the basal value as in Fig. 2A. It is worth noting the strong effect that the input change 

has on the connections which involve the ROIβ. This result, although with some differences, is 

evident with all estimators.  



 

Figure S5 - Values of connectivity among the ROIs estimated with the eight different FC estimators, 

with reference to the network in Fig. 2B (i.e., a circular connections), when the input to pyramidal 

neurons in ROIθ is progressively varied from 0 to 800, as in the x-axis, and all other inputs and 

connections are maintained at the basal value as in Fig. 2B. It is worth noting the strong effect that 

the input change has on the connections which involve the ROIθ. This result, although with some 

differences, is evident with all estimators. 



 

 

Figure S6 -  Values of connectivity among the ROIs estimated with the Temporal Granger Causality, 

with reference to the network in Fig. 2B, when the input to pyramidal neurons in ROIβ (panel A), 

ROIγ (panel B), ROIθ (panel C), and ROIα (panel D) is progressively varied as in the x-axis, and all 

other inputs and connections are maintained at the basal value as in Fig. 2B. It is worth noting the 

strong influence that the input change has on the connections which enter into and exit from the 

affected ROI. 
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