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Observation of dynamics of repeat RNA foci with morphological and component changes
controlled by photoswitchable RNA binding ligands ('SANKEN, Osaka University, *CREST,
JST)  OYusuke Fujiwara,' Chikara Dohno,'* Kazuhiko Nakatani'

RNAs with r(UGGAA) repeat sequences acts as scaffolds for interactions with RNA-binding
proteins, forming phase-separated bodies in cells. However, when the repeat sequences are
abnormally expanded, these dysregulated phase-separated bodies (RNA foci) potentially lead
to neurological diseases. These phase-separated bodies change their components depending on
the surrounding environment, highlighting the need for spatiotemporal control of RNA foci
formation to understand their dynamics. So far, we have developed NCTA, a photoswitchable
RNA ligand that binds to r(UGGAA) repeats. Azobenzene moiety in NCTA undergoes light-
dependent configurational changes, altering its affinity to RNA. Treatment with NCTA in
model cells enabled light-dependent control of RNA foci formation with r(UGGAA) repeats,
increasing foci size within 1 hour after UV irradiation, which is reversed by subsequent visible
light irradiation within the same timeframe. Furthermore, in the presence of NCTA, RNA foci
after UV irradiation exhibited altered protein components, suggesting NCTA functions as a
“photoswitch” for the functions of RNA foci. We will also report the temporal changes in
protein localization and discuss the mechanism by which NCTA interacts with RNA foci.
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