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Abstract:

Protein folding underlies the emergence of sequence-encoded
function, yet most short peptides lack stable secondary structure.
I will demonstrate that incorporation of collagen-mimetic
sequences (COLL) into designer peptides induces controlled self-
assembly what enables new drug delivery strategies. COLL
integration significantly reduces cytotoxicity, enhances
proteolytic stability, and increases bioavailability. These
assemblies efficiently deliver small-molecule therapeutics and
form higher-order nanostructures (~10 nm) for siRNA delivery.
Assembly behavior is programmable through peptide sequence
design, allowing thermoresponsive, receptor-independent
targeted cell selection. Furthermore, collagen sequence
engineering enables heterotrimer formation, providing a
platform for combination drug delivery.
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