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In Vivo Base Editing of the Retinal Pigment Epithelium (RPE) via LNPs

Targeted non-viral delivery vehicles, particularly lipid nanoparticles (LNPs), represent a transformative
approach for precision in vivo gene editing and cell-specific therapeutic interventions. This project
focuses on the engineering and optimization of ionizable LNPs for the in vivo base editing of the retinal
pigment epithelium (RPE), aiming to treat retinal degenerative disorders via single-nucleotide
corrections. The approach utilizes subretinal injection to deliver mRNA encoding an Adenine Base
Editor (ABE) directly to target tissue.

Initial in vitro screening using reporter mRNA led to the identification of promising candidates (X40D
series) capable of efficient cellular uptake in ARPE-19 cells and up to 60% reporter (GFP) expression.
Subsequent in vivo validation in albino mice via subretinal administration confirmed that the X40D
formulations effectively penetrated ocular tissues and mediated GFP expression in RPE precursor cells.

Among the tested formulations, the lead ionizable LNP S40D exhibited optimal physicochemical
characteristics and superior mRNA encapsulation capability, even at low lipid-to-RNA ratios. When
loaded with the functional ABE-mRNA payload, S40D achieved remarkable therapeutic efficacy in
cultured RPE, with a base editing conversion efficiency around 80%. Notably, this high editing efficiency
was maintained using both freshly prepared and cryopreserved LNP samples, underscoring the
translational stability of the formulation.

In conclusion, S40D ionizable LNPs represent a potent non-viral platform for ocular base editing.
Ongoing studies are aimed at confirming in vivo editing efficacy, laying the groundwork for future clinical
translation.



