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One hallmark of mucins is their ability to bind a broad range of other objects by engaging in a
combination of electrostatic and hydrophobic interactions. Indeed, when we purify mucins from
the porcine gastric mucosa, we typically find many molecular contaminations including mucin-
associated DNA molecules [1]. Whereas the role of mucin-associated DNA remains unclear, |
will discuss here how the conjugation of synthetic DNA strands to mucin glycoproteins enables
control over the mucin configuration: we can generate condensed, mucin-based nanoparticles
and surface coatings, into which drug molecules can be stably loaded. Stabilization of those
drug reservoirs is achieved by intramolecular cross-links established by self-complementary
DNA sequences that are conjugated to the mucin glycoproteins [2,3]. When exposed to suitable
trigger DNA strands with higher binding affinities, strand displacement occurs; as a
consequence, the condensed configuration of the mucin-based drug carriers is reverted and their
payload is released. By designing the stabilizing DNA sequences such that cellular miRNA
strands can act as trigger molecules inducing mucin de-condensation, we achieve cell-specific
release of drugs from mucin nanoparticles in selected cancer cells.
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