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Although retinal neural circuitry is immature in neonates, the developing retina
Is not “silent” before the emergence of visual experience. Indeed, spontaneous
waves of activity spread across the ganglion cell (GC) layer, while visual
connections become established. In this talk, | will review our studies on
developmental changes in wave dynamics and on how early neural activity
influences developing GC dendrites and receptive fields. The maturation of
retinal circuitry is controlled by complex interactions between several
neurotransmitters. Special emphasis will be given to the maturation of
GABAergic inhibition, showing that GABAA responses are initially excitatory,
and that the gradual shift to mature inhibition, through upregulation of the
anionic transporter KCC2, underlies changes in activity patterns.

| will also introduce recent studies on the transgenic blind Cone-Rod homeoboX
(Crx) mouse, an animal model of retinal dystrophy (retinitis pigmentosa). | will
show that the Crx retina has developed powerful mechanisms to compensate
for the lack of visual experience, exhibiting strong spontaneous oscillatory
bursting activity throughout the degeneration process as well as widespread
intrinsic photosensitivity in GCs. These altered early activity patterns lead to
abnormal retinothalamic projections, confirming the crucial role played by early
retinal activity in guiding the wiring of visual pathways during a crltlcal perlod of

brain development. W

In the last part of my talk, | will present our B R S
new studies towards the development of N o TS
retinal prosthetic devices, concentrating on s L —
our work using biocompatible carbon nano- [ Pinanen
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coupling to the retina and GC stimulation. e ——




