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Dissection of nucleolar silent chromatin structure by proteomics and single-
molecule imaging
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The RNA polymerase I (Pol 1) transcription machinery in the nucleoli is an
integral component for ribosome biogenesis, the defect of which is related to human genetic
disorders called ribosomopathies. While the structural integrity and mapping of the molecules have
previously been revealed, it remains unclear about the dynamics of the molecules reflecting the
physical property in vivo. We establish the single-molecule imaging system of Pol I in living cells.

Our particle tracking analysis find that the transcription machineries embed in the transcription
factories are immobile for efficient transcription. After inducing a new nucleolar silencer,TopBP1,
Pol Is are released from the factories, and moves more rapidly by Brownian motion around nucleolar
periphery. We propose that the defect of immobility of Pol 1 anchored to the transcription factory
induces the droplet-like self-assembly of Pol I, thereby causing the perturbation of ribosome
biogenesis in the human genetic disorder.
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