
  

 

HE precise relation between the structural connectivity in a network and its functional connectivity is currently unknown. 

Patterned in vitro neuronal networks coupled to multi electrode arrays constitute a model living system where the 

topology can be defined a priori and functional properties can be studied [1], [2]. Recent studies by our colleagues [3] and 

others [4] showed that network activity patterns varied when the topology of the network was varied. Thus these networks 

serve as a useful platform to study the effect of structural connectivity on functional connectivity.  

In this work, we constrained neurons in a dissociated culture to topologies that have different levels of convergence and 

studied the effect convergence level had on the functional connectivity measured using Granger Causality. We define 

convergence as the number of nearest neighbors to which each node in the pattern was connected (Fig 1a). We hypothesized 

that higher convergence in networks should lead to higher functional connection strengths between regions of the network. 

Also the effect of this topology should influence the spatial distribution of strength of functional connections. Our results 

showed that although the functional connection strengths remain relatively similar (Fig 1b) irrespective of the topology; the 

spatial distribution was indeed affected by the topology of the network. Functional connection strengths in topologies with 

higher convergence changed less over distance compared to those with lower convergence (Fig 1c). Also the fidelity of 

information propagation in these networks as measured by Victor-Purpura metric was significantly different for different 

topologies. 
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