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MANNOSE-FUNCTIONALIZED NANOPARTICLES AS MRNA VACCINES
SELECTIVELY TARGETED TO ANTIGEN-PRESENTING CELLS
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Cancer represents one of the most devastating diseases without an effective treatment, with
lung cancer ranking among the most lethal. Immunotherapies, especially therapeutic vaccines
that use mRNA as an active compound, stand as the most promising solutions [1]. Poly b-
(amino esters) (pPBAE) have been demonstrated to efficiently encapsulate mRNA generating
small polymeric nanoparticles, the protection and controlled release of the genetic material,
their biocompatibility; and their ability to promote cellular internalization and transfection [2,3].
However, their selectivity is not fully controlled due to the lack of an active targeting moiety.

It is of utmost importance to design selective vectors to selectively target them toward antigen
presenting cells (APCs), and specifically, to dendritic cells (DCs). Knowing the significance of
glycobiology [4], in which the carbohydrates exposed on the nanoparticles interact with the
targeted cells surface proteins, this project aims at engineering a-mannose-nanoparticles to
enhance cell dendritic targeting presenting lectins like DC-SIGN and MMR.

Three different polymer candidates were synthesized with variable-length mannose
functionalization [5,6]. Fine formulation of these polymers with mRNA resulted in nanoparticles
decorated with surface-exposed a-mannoses with sizes around 180 nm and positive surface
charge (see figure: Man-OM-pBAE). Notably, these particles maintained their properties after
freeze-drying and subsequent redispersion. Finally, our mRNA carriers preferentially targeted
and transfected APCs in vitro and in vivo. In conclusion [5, 6], we demonstrated, at a preclinical
level, that the mannose functionalization enables more selective targeting of APCs and, thus,
these polymer and nanoparticles are candidates for a new generation of mMRNA
immunotherapy vaccines.
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