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Retinal waves

Variability within retinal waves

Retinal waves require three components: i) Spontaneous bursting activity ii) Refractory mechanism (slow After HyperPolarisation-sAHP) iii)Coupling (through Acetylcholine neurotransmitter)

Coupled neurons synchronize Isolated Neurons burst independently

Coupled neurons synchronize

Experiments for the emergence of retinal waves

Several models of stage II retinal waves have been already proposed:

• Feller et all Neuron, 1997.
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Membrane potential dynamics
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SACs Network

SACs realistic connections

SACs on a lattice SACs become points on a lattice

Model synaptic interactions

• Molecular nicotinic receptors (nAchR)

• Two molecules of acetylcholine bind to open a nicotinic channel 

Membrane potential dynamics
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Regimes

For g A < g A0 , no propagation is possible. Individual cells can burst but gA is not large enough to trigger a wave.

I. A bursting cell can induce bursting of a neighbour, but transition is driven by noise. Transport is sub-ballistic.

Regimes

For g A < g A0 , no propagation is possible. Individual cells can burst but gA is not large enough to trigger a wave.

I. A bursting cell can induce bursting of a neighbour, but transition is driven by noise. Transport is sub-ballistic.

Regimes

For g A < g A0 , no propagation is possible. Individual cells can burst but gA is not large enough to trigger a wave.

I. A bursting cell can induce bursting of a neighbour, but transition is driven by noise. Transport is sub-ballistic.

II. Bursting cells can make their neighbours burst. Transport is ballistic. Waves collides at sAHP barriers.
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Regimes

For g A < g A0 , no propagation is possible. Individual cells can burst but gA is not large enough to trigger a wave.

I. A bursting cell can induce bursting of a neighbour, but transition is driven by noise. Transport is sub-ballistic.

II. Bursting cells can make their neighbours burst. Transport is ballistic. Waves collides at sAHP barriers.

III. Bursting cells can make their neighbours burst. Transport is ballistic. Two interacting waves cooperate.
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	Acetylcholine current
	• The nicotinic conductance depends on the
	second power of the acetylcholine
	neurotransmitter concentration A
	m g Ach =g Ach	A 2 K d 2 + A 2
		18