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Project Title: Using RNA-silencing to tackle neuroinflammation in retinal degeneration.

Lay description: Recent research indicates that the progression of age-related macular degeneration
(AMD) is closely linked to the mismanagement of neuroinflammatory pathways, leading to the death
of retinal neurons and the vital photoreceptors that enable central vision. The retina, like other parts of
the central nervous system, benefits from a specialized immune status, managed by retinal glial cells
including microglia and Miiller glia. When photoreceptors are damaged, microglia are summoned to
the injury site, becoming overactive and exacerbating the damage through inflammation. Meanwhile,
Miiller glia shift away from their supportive roles, further fuelling the inflammation that guides
microglia to the distressed photoreceptors.

Diminishing this neuroinflammation necessitates silencing of immune responses from both microglia
and Miiller glia simultaneously. The challenge faced in the development of therapies against
neuroinflammation stems from the fact that neuroinflammation in both microglia and Miiller glia
is controlled by complex biological pathways that requires simultaneous suppression.

The innovation in our approach lies in targeting the transcription factors that oversee these
extensive gene networks, a strategy that holds promise due to its success in cancer research. This
path, unexplored in the realm of retinal neuroinflammation, offers a modern avenue to control the
multitude of genes that orchestrate neuroinflammation, potentially revolutionizing AMD treatment.

Scientific Outcomes

We identified a family of three transcription factors (TFs) that drive retinal inflammation.
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We profiled the expression of these three transcription factors across major retinal cell types and
show their localisation to retinal glia.

The left panel in Fig.2 is a clustering map displaying various cell types distinguished by their unique
gene expression profiles. Each dot represents a single cell retinal cell whose complete gene expression
can be accessed. The right panel is a dot plot showing the relative expression levels and prevalence of
TF1, TF2 and TF3 across the cell types. The size of the dots indicates the percentage of cells expressing
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inflammatory cascade that leads

to retinal degeneration. Such insights are pivotal for devising therapeutic strategies aimed at
modulating glial activity, offering the possibility to mitigate retinal inflammation with minimal
neuronal interference. This precision in targeting not only enhances the potential efficacy of treatments
and also minimizes the risk of adverse effects.

The suppression of these three transcription factors reduces inflammation and increases cell
survival.
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Lastly, Figure 3C demonstrates

that the retinal layer where photoreceptors reside is notably thicker in treated mice, implying decreased
cell death and heightened neuronal survival, which may correlate with improved visual outcomes.
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Significance

This project addresses a critical gap in AMD treatment by targeting the inflammatory processes at their
molecular roots. By focusing on transcription factors in Miiller glia and microglia, this research has
the potential to yield a novel class of therapeutics for AMD, offering hope to millions suffering from
this debilitating condition.



