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Small molecules regulate liquid-liquid phase separation induced by G-quadruplex

(Graduate School of Faculty of Frontiers of Innovative Research in Science and Technology,
Konan University) (ONagisa Takamiya, Mitsuki Tsuruta, Yoshiki Tsuruta, Keiko Kawauchi,
Daisuke Miyoshi

Liquid-liquid phase separation (LLPS) of biomolecules is involved in the central dogma and
other intracellular reactions. Moreover, abnormal LLPS is implicated in neurodegenerative
diseases such as frontotemporal dementia (FTD). It is expected that the regulation of LLPS
leads to new therapeutic modalities for the neurodegenerative diseases. So far, Bis-ANS has
been reported as a compound that can solubilize LLPS. However, this compound is not
selective and suppresses normal LLPS as well. Therefore, it is necessary to identify compounds
that selectively inhibit the disease-related LLPS. mRNA is a biomolecule that plays an
important role in LLPS as well as a protein. Stress granules, involved in neurodegenerative
diseases, contain mRNAs with aberrantly extended guanine-rich repeat sequences in the
untranslated region of the FMR1 gene. Such a guanine-rich sequence can form a G-quadruplex
(G4). Recently, it has become clear that G4 induces LLPS." By targeting G4, it may be possible
to create compounds that can regulate LLPS.(Fig. 1) In this study we examined the effects of
compounds on LLPS using the LLPS model system including RNAG4. As a result, we found
a group of compounds that can accelerate and inhibit LLPS by targeting the RNAG4.
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