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Studies on the functional role of unpaired regions of nucleic acid structures
and their effects of molecular crowding
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This study investigates the influences of intracellular crowding
environments on nucleic acid structures with unpaired regions. We constructed in vitro experimental
systems of intracellular media by using various types of organic compounds and proteins, and
investigated DNA and RNA oligonucleotide structures and thelr thermodynamic stability under the
conditions. It was shown that bulky cationic molecules, such as large tetraalkylammonium ions and
basic proteins, preferentially interact with long unpaired nucleotides in DNA duplex and quadruplex
structures and they can greatly stabilize the structures with long loops. Large tetraalkylammonium
ions were also found to enable to enhance the turnover activity of hammerhead ribozymes and to
induce topological changes of certain G-quadruplexes. We propose functional roles of unpaired
regions in the formation of nucleic acid structures in the presence of high concentrations of bulky
cationic molecules.
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