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Metarrestin blocks metastasis by impairing a new function of EEF1A involved in modulation of 
ribosomal biogenesis

Juan	Jose	Marugan3,*,	Sui	Huang1,	Kevin	Frankowski2,	Samarjit	Patnaik3,	Frank	Schoenen2,	John	Norton1,	Chen	Wang1,	Steve	Titus3,	Chris	Dextras3,	
Wei	Zheng3,	Wei	Sun3,	Noel	Southall3,	Yaroslav	Teper4,	Jeffrey	Aubé2,	Marc	Ferrer3	and Udo	Rudloff4
1Department	of	Cell	and	Molecular	Biology,	Northwestern	University,	USA
2Specialized	Chemistry	Center,	The	University	of	Kansas,	USA
3Division	of	Preclinical	Innovation,	National	Center	for	Advancing	Translational	Sciences,	National	Institutes	of	Health,	USA
4Center	for	Cancer	Research,	National	Cancer	Institute,	USA

In the last decade a number of studies have indicated the importance of ribosomal biogenesis as a fundamental process controlling 
epithelial to mesenchymal transition (EMT) both during embryogenesis and cancer development. Studies toward understanding 

the underlying mechanisms responsible of neurocristopathies and metastasis have shown that the up-regulation of ribosomal 
biogenesis is important for promoting efficient EMT, migration and invasion. One cellular marker of metastatic potential is the 
perinuclear compartment (PNC), a unique structure adjacent to the nucleolus which indicates an elevated state of transcription and 
assembly of ribosomal components, and correlates clinically with metastasis of solid tumors.Screening and optimizing for 
disassemblers of the PNC, we identified metarrestin, a well-tolerated orally-bioavailable small molecule able to block metastasis in 
three different mouse cancer xenograft models of breast, prostate and pancreatic human cancers. In vitro, Mearrestin blocks migration 
and invasion of metastatic tumoral cells at nontoxic doses. Pull down studies identified EEF1A (EEF1A1 and EEF1A2) as the main 
binding partner of metarrestin. We then sought to validate this target by through siRNA treatments, evaluation of the levels of 
nascent pre-rRNA, visualization of nucleolar structure changes by immunofluorescence of key proteins. The results indicated that 
metarrestin blocks a previously unknown function of EEF1Ainvolved inthe up-regulation of the transcriptional activity of RNA 
Polymerase I. Metarrestin’s modulation of Pol I-EEF1A-dependent function impacts ribosome synthesis and nucleolar structure 
without affecting other classical functions of this protein such as its role in translation elongation and protein synthesis. Our studies 
represent a broad and novel way to block the progression of tumorgenesis toward metastasis and open the door to the development 
of a new generation of nontoxic anticancer agents specifically blocking metastasis.
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