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• Transcorneal electrical stimulation (TES) has been shown to delay the
progression of retinal degenerative diseases, but the molecular mechanism
behind the neuroprotective effects is unclear.

• Here we show that TES induces epigenetic and transcriptional changes in the
retina, which were associated with neuroprotective changes.

• TES also increases neuronal survival by reducing apoptosis.

Whole genome bisulfite sequencing (WGBS) performed on the retinas of TES and
sham-treated rats to identify differentially methylated regions (DMRs) between the
two groups. Of the over 3000 DMRs identified, 43 were selected for further
validation by targeted bisulfite sequencing and quantitative PCR (qPCR). A time
course validation was performed, where retinas were isolated 0, 1, 3 or 6 days after
TES.

II. Introduction
• Transcorneal electrical stimulation (TES) has been shown to delay the

progression of retinal degenerative diseases, such as age related macular
degeneration (AMD) and retinitis pigmentosa (RP).

• While multiple studies have demonstrated increased decreased loss of
photoreceptors and other retinal cell types, only a few have tried to identify the
molecular changes induced by TES that result in these neuroprotective effects.

• In this study, we look for the epigenetic and transcriptional changes that are
induced by TES.
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Figure 1. Heatmap of unsupervised clustering of 43 selected
DMRs. Over 3000 DMRs were identified WGBS, 43 of which
were selected for further validation. Pathways analysis revealed
that these genes were associated with neuronal function and
neuroprotective functions.

Figure 2. Expression levels of some of the selected genes quantified by qPCR. Rats were given TES of
sham treatment, and RNA from retinas were isolated at multiple time points post TES. The temporal
response of genes could be classified into three groups.

This research is funded by NSF EFRI program.• TES induces epigenetic changes and transcriptional changes in the retina.

• These changes were associated with genes with neuronal and neuroprotective functions.

• TES treatment reduced the number of apoptotic cells in the retina.

• Identifying the key epigenetic and transcriptional changes induced by TES that have neuroprotective effects
would further the development of TES-based treatments for retinal degeneration.

Figure 4. Cleaved caspase 3 immunohistochemistry staining of rat retinas after TES or sham
treatment. (Left) Representative images of cleaved caspase 3 staining at each time point.
(Right) Quantification of the percent positive cells in the retina layers going from the outer
nuclear layer to the ganglion cell layer. Asterisks indicate p-value < 0.05.

Figure 3. Scatter plot showing correlation between the methylation
values measured by WGBS and target methylation sequencing for
multiple amplicons.


