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RNA- and DNA-based oligonucleotide (ON) therapeutics are transforming disease treatment due to their high specificity and clinical efficacy. However, their therapeutic potential remains limited by inefficient
intracellular delivery.! Following cellular uptake, most of the ONs are entrapped in endosomal compartments and undergo lysosomal degradation. Only a small fraction (estimated < 4%) of internalized RNA
successfully escapes into the cytosol to reach their target. 2 Although several mechanisms of endosomal escape have been proposed, their molecular basis remains incompletely understood. Peptide-based ONs
strategies have been explored to enhance endosomal escape, yet efficiency-toxicity trade-offs persist.?

This project aims to systematically investigate the mechanisms governing endosomal escape through the design of multifunctional peptide-oligonucleotide conjugates. This will be supported by real-time single particle
molecular microscopy of labelled oligonucleotide-peptide conjugates in living cells, isolated endosomes and membrane models. This approach reveals how individual conjugates interact with membranes, move through
cells and escape from endosomes, providing mechanistic insight into the factors governing efficient intracellular delivery and functional release
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