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Abstract

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. Controlling the self-assembly of
polyfunctional compounds in interpolyelectrolyte aggregates is an extremely challenging task.
The use of macrocyclic compounds offers new opportunities in design of a new generation of
mixed nanoparticles. This approach allows creating aggregates with multivalent molecular
recognition, improved binding effciency and selectivity. In this paper, we reported a
straightforward approach to the synthesis of interpolyelectrolytes by co-assembling of the
thiacalix[4]arene with four negatively charged functional groups on the one side of macrocycle,
and pillar[5]arene with 10 ammonium groups located on both sides. Nanostructured
polyelectrolyte complexes show effective packaging of high-molecular DNA from calf thymus.
The interaction of co-interpolyelectrolytes with the DNA is completely different from the
interaction of the pillar[5]arene with the DNA. Two different complexes with DNA, i.e.,
micelleplex- and polyplex-type, were formed. The DNA in both cases preserved its secondary
structure in native B form without distorting helicity. The presented approach provides
important advantage for the design of effective biomolecular gene delivery systems.
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