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In-cell NMR analysis on the structural stability and interaction of nucleic
acids in living human cells
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The intracellular environment is highly crowded with macromolecules and
physicochemical properties inside the cells are different from those of in vitro. Therefore, it has
long been thought that structures, dynamics, and interactions of nucleic acids can be different in
in-cell and in vitro conditions. Here we evaluated the structural properties of nucleic acids in
living human cells by in-cell NMR. In terms of intracellular structure, the direct evidence of the
formation of parallel and antiparallel triplex structures were provided. Furthermore, base-pair
opening dynamics of telomere G-quadruplex structure in living human cells was evaluated at base-pair

resolution. We found that all G-G base-pairs open more frequently in living human cells than in
vitro. We also detected the interaction of RNA aptamer to its target small molecule in living human
cells. The potential of in-cell NMR for investigation of structural properties of nucleic acids in
living human cells was demonstrated.
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