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Recently, long non-coding RNAs (IncRNAs) are revealed to have various biological functions.
Although previous studies suggest that RNA-mediated pathway is required for precise spindle formation,
responsible INcRNAs have not been identified. We have already identified IncRNAs that were related to
spindle assembly, named SARA-1 and SARA-2 (Spindle Assembly noncoding RNAS). In this research
subject “Analysis of novel IncRNAs that regulate cytoskeleton”, we aimed to investigate the molecular
functions of SARA-1 and SARA-2, and also aimed to identify novel SARAs.

Depletion of SARA-1 drastically disturbed establishment of kinetochore-microtubule attachment, and
resulted in severe mitotic defects in human cultured cells. We found that loss of SARA-1 caused
significant decrease of microtubule plus-end binding proteins and motor proteins from both microtubules
and kinetochores without decreasing their expression levels. We also found that SARA-1 molecules were
localized in the cytoplasm and might regulate the phosphorylation pathway that controlled the localization
of these proteins.

We also succeeded in identifying the novel SARA, named SARA-3, from the IncRNAs potentially
localized to centrosomes/spindle poles (Centrosomal Noncoding RNAs=CENNAs) that have been
identified in our previous screen. Depletion of SARA-3 caused serious defects in spindle formation in
human cultured cells, although significance of the phenotype depended on cell lines. It was a surprising
finding because this result suggested that SARA-3 might regulate the spindle assembly only in the specific
tissues/organs. Although further studies are required to demonstrate the molecular function of these
SARAs, this study would shed light on the new aspect of IncRNAs that control spindle assembly and
provide new insight to the future cell division research.




