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Model system for nucleic acid-protein liquid-liquid phase separation

Miyoshi, Daisuke
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Nucleic acids and proteins form droplets via liquid-liquid phase separation
(LLPS) in cells. In this study, we attempted to elucidate molecular mechanisms that bring
environmental responsiveness and reversibility of droplet formation by focusing on nucleic acid
structure, which has not been the focus of previous studies. First, a minimal phase-separation model
system consisting of oligonucleic acids and oligopeptides was constructed. By use of the model
system, factors affecting LLPS were identified. Furthermore, we develop controlling procedure of
LLPS by using G-quadruplex ligands, surrounding environmental factors, and chemical modifications to
the nucleic acids. Based on these results, we proposed molecular mechanism and regulation procedure
of reorganization of nucleolus, a typical droplet found in cells.
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