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Formation and function of nucleolus depending on rRNA G-quadruplexes
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Nucleolus is essential compartment for responding cellular stresses b{
controlling biosynthesis of ribosomes. Responsivity and reversibility are critical for nucleolus
functions. Interestingly, ribosomal DNA (rDNA) and its transcripts ribosomal RNA (rRNA) posses
guanine-rich regions which can fold to form G-quadruplexes (G4s). Noteworthy, RNA and DNA G4s show
structural polymorphism, depending on cellular environmental factors. Thus, it is possible to
hypothesize that rDNA and rRNA G4s play a critical role to control transcription for ribosome
synthesis.

nge we attempted to investigate roles of G4s in formation and function of nucleolus. We found that
G4 clusters exist as a core of Ffibrillar center region, which are the most inner compartment of
three layers of nucleolus. Upon cellular stresses, G4s moved to peripherical region to form
nucleolar caps. These results demonstrate for the first time that G4 is essential for the formation
and function of nucleolus.
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