The remarkable effect of network topology on calcium wave propagation in astrocyte networks

Jules Lallouette 1 , Mati Goldberg 2 , Maurizio De Pittà 2 , Eshel Ben-Jacob 2,3 and Hugues Berry 1,* 1. BEAGLE Team, INRIA Rhônes-Alpes, 69603 Villeurbanne, France 2. School of Physics and Astronomy, Tel Aviv University, 69978 Ramat Aviv, Israel 3. Center for Theoretical Biological Physics, UCSD, La Jolla, CA 92093-0319, USA In astrocyte networks, the reported speed and extent of propagation of intercellular calcium signals can largely vary. Of course, this variability in the propagation patterns may reflect different intracellular properties (biochemical, signaling). But experimental evidence also suggests that the way astrocytes connect to each other in the network (topology) varies depending on the brain region. Such different topologies may already bring forth, by themselves, different modes of intercellular calcium propagation.

-The major classes of observed propagations can be emulated by a mere variation of the connection topology.

-Calcium wave propagation is favored when the connections between astrocytes are few and mainly restricted to small inter-cell distances.

-Propagation is improved when the mean-shortest path of the network is large. Can we account for the different wave properties by the different topologies ?
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