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Functional characterization of architectural RNA species toward noncoding RNA 

taxonomy 

 

Tetsuro Hirose  
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Numbers of long noncoding RNAs (lncRNAs) have been identified as the structural 

scaffold of certain membraneless nuclear bodies. They are termed as “architectural 

RNAs (arcRNAs)” that can be categorized as a distinct subclass of lncRNAs. The 

arcRNAs function to construct massive nuclear bodies with multiple RNA-binding 

proteins that possess characteristic prion-like domains (PLDs). The nuclear body 

formation likely proceeds via liquid-liquid phase separation (LLPS) where arcRNA may 

locally concentrate multiple PLD proteins to trigger LLPS. However, it remains poorly 

understood the mechanism how arcRNA is able to concentrate specific sets of PLD 

proteins. Here, we attempted to identify the functional RNA elements required for 

nuclear body formation that were embedded in lncRNA sequences using the 

CRISPR/Cas9 technology and human haploid cell line. We employed human NEAT1 

arcRNA required for formation of a nuclear body called paraspeckle. We established 

over 100 clones that lack portions of the NEAT1 and examined their phenotypes by 

monitoring paraspeckle integrity. Several clones lacking the specific NEAT1 regions 

showed remarkable defects in paraspeckle formation, some of which exhibited marked 

decrease of NEAT1 level and the deletion of the middle part of NEAT1 (middle) 

caused dispersed paraspeckles, suggesting that this region is required for the formation 

of higher order paraspeckle structure. Electron- and super resolution-microscopy 

confirmed the aberrantly dispersed paraspeckle structure and marked diminishment of 

recruitment of the essential PLD-proteins in middle cells. These data suggest that 

NEAT1 arcRNA possesses several functionally distinct RNA elements that function 

with the PLD-containing RNA-binding proteins for nuclear body construction. 

Furthermore, we recently identified additional arcRNA candidates which commonly 

exhibited unusual semi-extractable feature during canonical RNA preparation, 

suggesting the presence of common mechanism(s) underlying the function of multiple 

arcRNAs.   
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