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Abstract

Lack or dysfunction of the lymphatics leads to secondary lymphedema formation that
seriously reduces the function of the affected organs and results in degradation of
quality of life. Currently, there is no definitive treatment option for lymphedema. Here,
we utilized nucleoside-modified mMRNA encapsulated in lipid nanoparticles (LNPs)
encoding murine Vascular Endothelial Growth Factor C (VEGFC) to stimulate lymphatic
growth and function and reduce lymphedema in mouse models. We demonstrated that
administration of a single low dose of VEGFC mRNA-LNPs induced durable, organ-
specific lymphatic growth and formation of a functional lymphatic network. Importantly,
VEGFC mRNA-LNP treatment reversed experimental lymphedema by restoring lymphatic
function without inducing any obvious adverse events. Collectively, we present a novel
application of the nucleoside-modified mMRNA-LNP platform, describe a model for
identifying the organ-specific physiological and pathophysiological roles of the
lymphatics, and propose an efficient and safe treatment option that may serve as a
novel therapeutic tool to reduce lymphedema.
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