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Nucleic Acid-Peptide Complex Phase Controlled by DNA Hy-
bridization JEFFREY VIEREGG, MICHAEL LUECKHEIDE, LORRAINE
LEON, AMANDA MARCIEL, MATTHEW TIRRELL, University of Chicago —
When polyanions and polycations are mixed, counterion release drives formation
of polymer-rich complexes that can either be solid (precipitates) or liquid (coac-
ervates) depending on the properties of the polyelectrolytes. These complexes are
important in many fields, from encapsulation of industrial polymers to membrane-
free segregation of biomolecules such as nucleic acids and proteins. Condensation
of long double-stranded DNA has been studied for several decades, but compar-
atively little attention has been paid to the polyelectrolyte behavior of oligonu-
cleotides. We report here studies of DNA oligonucleotides (10 - 88 nt) complexed
with polylysine (10 - 100 aa). Unexpectedly, we find that the phase of the re-
sulting complexes is controlled by the hybridization state of the nucleic acid, with
double-stranded DNA forming precipitates and single-stranded DNA forming coac-
ervates. Stability increases with polyelectrolyte length and decreases with solution
salt concentration, with complexes of the longer double-stranded polymers under-
going precipitate/coacervate/soluble transitions as ionic strength is increased. Mix-
ing coacervates formed by complementary single-stranded oligonucleotides results in
precipitate formation, raising the possibility of stimulus-responsive material design.
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