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Diurnal Oscillations in Liver Mass and Cell Size
Accompany Ribosome Assembly Cycles
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Highlights
e Size, ribosome number, and protein content of mouse livers
follow a daily rhythm

e Feeding-fasting rhythms drive nuclear rRNA polyadenylation
cycles

e rRNA polyadenylation cycles are antiphasic to ribosomal
protein synthesis rhythms

e rRNAs in incomplete ribosomal subunits are polyadenylated
and degraded
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In Brief

Daily oscillations in liver size arise from
regulated changes in the number and
activity of ribosomes.

Cell


mailto:frederic.gachon@rd.nestle.com
mailto:ueli.schibler@unige.ch
http://dx.doi.org/10.1016/j.cell.2017.04.015
http://crossmark.crossref.org/dialog/?doi=10.1016/j.cell.2017.04.015&domain=pdf

	Diurnal Oscillations in Liver Mass and Cell Size Accompany Ribosome Assembly Cycles
	Introduction
	Results
	Hepatocyte Sizes Follow Diurnal Oscillations that Depend on the Feeding Regimen
	Diurnal Changes in Liver Weight Correlate with Oscillations in Cellular RNA and Protein Content
	The Diurnal Accumulation of Ribosomes and Proteins Is Regulated by Posttranscriptional Mechanisms
	Rhythms in Nuclear rRNA Polyadenylation Are Antiphasic to the Oscillations in Total rRNA Accumulation
	In Cultured NIH 3T3 Fibroblasts, Excess rRNAs Are Polyadenylated in the Nucleus by the Poly(A) Polymerase PAPD5 and Degrade ...

	Discussion
	The Entire Liver Oscillates
	The Number of Ribosomes May Be Rate Limiting for Protein Synthesis
	rRNA Polyadenylation Cycles May Reflect Rhythmic rRNA Degradation in the Nucleus
	Does Deadenylation Contribute to the Diurnal Accumulation of Polyadenylated rRNA?

	Supplemental Information
	Author Contributions
	Acknowledgments
	References
	STAR★Methods
	Key Resources Table
	Contact for Reagent and Resource Sharing
	Experimental Model and Subject Details
	Mouse Strains
	Cell Lines and Transfections

	Method Details
	Preparation of Total Nucleic Acid and RNA:DNA Ratio Measurements
	Soluble Protein Measurements
	Western Blotting
	RNA Analysis by Quantitative Real-Time RT-PCR
	RNA Polyadenylation Analysis

	Polysome and Ribosome Profiling
	Immunohistochemistry, Image Segmentation, and Hepatocyte Size Estimation

	Quantification and Statistical Analyses
	Estimation of rRNA Synthesis Necessary to Maintain Cellular Ribosome Numbers
	Quantification of Hepatocyte Surface Areas
	Statistical Analysis




