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Liquid-liquid phase separation induced by DNA i-motif structure under cell-mimicking
conditions ('Frontiers of Innovative Research in Science and Technology, Konan University)
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Nucleic acids, in addition to the standard double-helix structure, form various secondary
structure structures. It is known that nucleic acid cytosine-rich sequences fold into cytosine
quadruplex (i-motif) V. Although the i-motif is stable only in acidic conditions, of which pH is
lower than physiological conditions (~ pH 7.2), it has been suggested that i-motifs can be
formed at promoter region of cancer-related genes and telomere region?. Furthermore, i-motif
has the potential to induce liquid-liquid phase separation (LLPS)®. Biomolecular LLPS
regulates various biological processes such as metabolism and gene expression. Therefore, it
is considerable that the i-motif formed within cells undergoes LLPS to regulate gene expression.
However, there is no report of i-motif LLPS at physiological pH. In this study, we investigated
the LLPS ability of i-motifs under conditions that mimic the molecularly crowded environment
of cells. Systematic studies showed that i-motifs can form even at slightly basic pH under
molecular crowded environments. Moreover, molecular crowders accelerate the i-motif LLPS
under the physiological condition.
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Fig. Effect of i-motif on inducing LLPS under physiological pH
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