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Abstract

We have characterized bulk complexes of oligonucleotides with poly-L-lysine (p(L)K) in an attempt to better understand the behavior of polyelectrolytes in
micelles’ complex cores made from the same materials. These biocompatible polymers can be synthesized with well-defined lengths and low polydispersities,
which allows us to effectively vary polymer length together with parameters like DNA hybridization state, salt concentration, charge ratio, and urea concentration
to explore a wide parameter space, and exert greater control over the phase and stability of the final complexes. We used methods including optical
microscopy, fluorescence microscopy and FRET, circular dichroism, and IR spectroscopy to characterize the phase and behavior of these complexes.
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nclusion
V?I:g hgvléssgcgessfully characterized the phase of bulk complexes of oligonucleotides with poly-L-lysine over a wide range of polymer lengths, salt concentrations,
and charge densities. Single-stranded DNA was observed to form liquid coacervates, while double-stranded DNA formed solid precipitates. We have also
demonstrated control over the phase, solid or liquid, of the complexes. Nucleic acid hybridization can be used to convert liquid coacervates into solid precipitates,
and increasing salt concentrations can convert solid precipitates into liquid coacervates. This work can contribute to improved assembly design using these
biomolecules, improves our fundamental understanding of nucleic acid interactions with polycations, and could be used as an indicator of DNA sequence recognition
lin a sensor format.
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