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Development of an RNA-induced protein phase separation system
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This study aims to develop an in vitro LLPS system and understand the LLPS

mechanism using the system. We found that LLPS was induced with the RNA fragment derived from the C2
subdomain of NEAT1 arcRNA, that was identified as the functional region for nuclear paraspeckle
formation by CRISPR/Cas9 genome editing analysis, which was synthesized in vitro and mixed with HelLa

nuclear extract. We devised sensitive and quantitative detection system of LLPS. Using the in vitro
system, we identified NONO and SFPQ, which are required for paraspeckle assembly in vivo, are also
required for in vitro LLPS and further identified RBM14 and FUS that are secondarily recruited to
the C2 RNA. Thus, our research unveiled the mechanism of LLPS which was induced by C2 subdomain of
NEAT1 arcRNA.
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