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Age-related macular degeneration (AMD) is a leading cause of vision loss among the elderly, driven
by pathological choroidal neovascularization (CNV). Placental Growth Factor (PIGF), a member of
the VEGF family, plays a key role in this process through VEGFR-1 signaling. We are investigating a
gene therapy strategy involving a knock-in (KI) variant of PIGF, termed PIGF-DE, which lacks VEGFR-
1 binding capacity and therefore cannot activate this signaling pathway. Unlike PIGF knockout mice,
which lack both PIGF and PIGF/VEGF-A heterodimers, PIGF-DE-KI mice retain non-functional PIGF
homodimers and PIGF/ VEGF-A heterodimers [1;2].

In laser-induced CNV model, PIGF-DE knock-in mice exhibited significantly reduced CNV supported
by reduced microglial activation, inflammatory cell infiltration, and VEGFR-1 phosphorylation [3].
Our findings support a key role for PIGF in immune-driven angiogenesis in AMD and demonstrate
that targeted disruption of its signaling can effectively reduce disease progression.

To enable in vivo gene editing, we are developing lipid nanoparticles (LNPs) for the delivery of
CRISPR/Cas9 components to engineer the PIGF-DE variant. Subretinal administration of different LNP
formulations encapsulating GFP mRNA confirmed efficient and localized expression at the retinal
pigment epithelium (RPE). Ongoing research is assessing the ability of the CRISPR/Cas9 system to
introduce the PIGF-DE variant in vitro with the ultimate goal of incorporating these components into
LNPs for in vivo gene editing of RPE cells.

This work combines gene editing and precision nanomedicine to develop a targeted therapeutic
approach for AMD, offering a potential path toward durable and personalized treatment options in
ophthalmology.
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