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MXAEE Channelrhodopsin-2 Gene Transduced into Retinal Ganglion Cells Restores
GB Functional Vision in Genetically Blind Rats.
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RXAERE Visual Properties of Transgenic Rats Harboring the Channelrhodopsin-2 Gene
GB regulated by the Thy-1.2 Promoter.
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B IERE Channelrhodopsins provide a breakthrough insight into strategies for curing
" GB blindness.
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Retinitis pigmentosa (RP) is a retinal degenerative disease that is associated with a progressive loss
of rod photoreceptos resulting in a loss of peripheral visual fields, then central vision, and finally
blindness. Mutations of a number of genes have been shown to cause RP, and these genes are mainly
related to the phototransduction pathway. Unfortunately, these findings have not led to a successful way
to treat or prevent RP. Although the photoreceptors are degenerated in the eyes of RP patients, other
retinal neurons, including retinal ganglion cells (RGCs), are still preserved.

We previously reported restoration of visual response in genetically blind rats by the transfer of
clamydomonas derived channelrhodopsin-2 (ChR2) gene. It is a useful method to endow RGCs, in
addition to their native function of transmitting visual signals to the brain, with a photoreceptor-like
function by the ChR2 gene for restoring vision. However it is still not clear the visual properties produced
by ChR2 transferred RGCs. There are three types of RGCs in the mammalian retina: ON, OFF, and
ON-OFF. Since the transfer of the ChR2 gene into RGCs was not regulated according to RGC type in
previous study, it is possible that all RGC types became photosensitive. Thus, RGC-derived signals must
be reinterpreted by the brain in order to organize effective vision. In this study, we tried to clarify the
properties of sight produced by ChR2-transferred RGCs in vivo and in vitro.

We measured the contrast sensitivities of Thy-I ChR2 transgenic rats which the ChR2V protein
specifically expressed in the retinal ganglion cells. The contrast sensitivity within the low spatial
frequencies in the TG-rats is higher than those in the wild type rats. We also showed that the optomoter
responses were recovered after the ChR2 gene transfer into genetically blind rats.

In these studies, we showed the possibility that we can produce new sights with high resolution by the
ChR2 gene transfer into any type of retinal ganglion cells.




