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Retina’s layered structure 
is shaped during development

But How? Retinal waves!
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What are Retinal waves?
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(Maccione et al. 2014)

ΜΕΑ recording of the voltage from a 
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A. Spontaneous Fast oscillations

Cellular mechanisms of SACs bursting

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)
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Time (min)

Coupled neurons 
synchronize

Coupled neurons 
synchronize

Isolated neurons
burst independently

Cellular mechanisms of stage II retinal waves

Zheng et al. 2006

C. Synchrony through Acetylcholine

Mutual excitatory  
connections between SACs through 

Acetylcholine
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N	neurons,	6	N	equations	

~	20	parameters	per	neuron		
Tuned	to	match	experimental	records.	

Time	scale	separation
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A	network	model	for	stage	II	retinal	waves

+ I(Ri,Aj)

I(Ri,Aj)
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Predict	the	role	of	Kv3	channels	in	the	loss		
of	SACs	excitability
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Distance	Pairwise	Correlations
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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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