Focusing on stage II retinal waves

*mouse timeline

Why modelling retinal waves is an interesting problem?

• Retinal waves instruct the shaping of the visual system

• Understanding the mechanisms that generate them may help to control them pharmacologically.

• Using biophysical modelling we could i) find generic principles ii) explain experiments and propose new ones leading to the better understanding of the underlying mechanisms of waves.

• The mathematical modelling of the dynamics of a complex biological process is a very interesting physical problem with real consequences in biology • Also, criticality is not a natural state and it is achieved by bringing system a specific point "critical" points: i) Experimental data need to be analysed in a more elaborate way to reveal the actual distributions of waves characteristics ii) If indeed there is criticality and power laws, then we miss a mechanism that brings the system to the critical point
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  et al. 2019, Lansdell et al. 2014, Hennig et al. 2009, Morris-Lecar 1981 13 reproduce the role of voltage-gated Ca+2 channels on fast oscillations II. We predict that a fast potassium channel is needed to produce fast oscillations For the zero order approximation we assumed that V_, R and Ω do not depend on gA. Fit holds for smaller gA Criticality is a precise concept in physics and power law distributions are not enough to characterise it Hennig et al. 2009 • Hennig et. al 2009 also found power law -like distributions for the waves sizes

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

variables: V, N, C, R, S, A 3 time scales: Fast, Medium, Slow Nonlinear cholinergic coupling ~30 parameters

Conclusions & Perspectives

• Analysing the dynamics of our model using dynamical systems theory leading to a main hypothesis: Immature SACs are near a bifurcation