(Maccione et al. 2014)ΜΕΑ recording of the voltage from a P11 mouse retina in the presence of 10 μM bicuculline. 

Which mechanisms underly this variability ?

Randomness ?

Genetics ?

Non linear dynamics ? 

Analytical results

1. There is a critical transition for the Acetylcholine conductance, given by the bifurcation analysis, where waves start to appear.

2. A wave propagates in the sAHP profile left by previous waves (random landscape)

3. Waves cannot cross each others => characteristic length, exponential distribution.

Variability within retinal waves
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(

  Maccione et al. 2014) ΜΕΑ recording of the voltage from a P11 mouse retina in the presence of 10 μM bicuculline.Spontaneous spatio-temporal waves during development Disappear short after birth when vision is functional

  modify physiological parameters inducing the bifurcationsThe variability in the period across species can be explained by the closeness to bifurcation.Non linear dynamics and initial conditions induce a wave propagation in a random, history dependent landscape inducing a strong variability in wave duration or size.The distribution is, in general, exponential.
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  modify physiological parameters inducing the bifurcations The variability in the period across species can be explained by the closeness to bifurcation. Non linear dynamics and initial conditions induce a wave propagation in a random, history dependent landscape inducing a strong variability in wave duration or size. The distribution is, in general, exponential. During development, following a genetic program, acetylcholine synapses evolve. This induces a strong variation in the non linear dynamics of waves and in their distribution.
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	Cellular mechanisms of SACs bursting
	Generated mainly by
	fast voltage-gated
	Ca2+ channels
	Zheng et al. 2006

Zheng et al.

2006 Generated mainly by fast voltage-gated Ca2+ channels Zheng et al. 2006 Generated mainly by slow Ca2+-gated K+ channels B. sAHP (slow AfterHyperpolarization)

  

Distance Pairwise Correlations Variability within retinal waves

  

	Network of SACs : Simulated Calcium Concentration Network of SACs : Simulated Calcium Concentration
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Cellular mechanisms of stage II retinal waves

There is a critical point where waves are power law distributed.

Is there a benefit for the visual system, at this stage of development, to generate power law distributed waves ?

Which mechanism could enable this fine tuning ? Homeostasis ?
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