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Research interest and scientific background: The synthesis of ribosomes is a central process in all living 

cells. In yeast, it involves the action of more than 200 ribosome assembly factors, which guide the 

assembly of ribosomal RNA (rRNA) with ribosomal proteins into pre-ribosomal particles and mediate the 

stepwise structural transformation of these precursors into mature large 60S and small 40S subunits1. 

During these maturation steps, pre-ribosomal particles transit from the nucleolus to the cytoplasm where 

the final maturation steps take place. Cytoplasmic maturation of 40S subunits includes the restructuring 

and processing of rRNA, the binding of a few late associating ribosomal proteins, and the dissociation of 

assembly factors. ATPases and a protein kinase play critical functions in these processes2,3,4,5. The aim of 

this project is to uncover the mechanism by which these factors coordinate the final maturation steps of 

the 40S ribosomal subunit.  

Approach and methods: Yeast strains carrying specific mutations in the factors of interest will be 

generated and analyzed with respect to their ribosome biogenesis phenotypes. Moreover, 40S precursor 

particles will be isolated from these mutants and characterized biochemically. The project will also involve 

a collaboration for cryo-EM analysis of the purified pre-40S particles. 

 

Affiliation: The student will work at the Institute of Molecular Biosciences at the University of Graz. This 

project is directly connected to the doc.fund Molecular Metabolism.  

 

References: 

1.  Kressler D, Hurt E, Baßler J. A Puzzle of Life: Crafting Ribosomal Subunits. Trends Biochem Sci. 2017; 
42(8):640–54.  

2.  Mitterer V, Murat G, Réty S, Blaud M, Delbos L, Stanborough T, et al. Sequential domain assembly of 
ribosomal protein S3 drives 40S subunit maturation. Nat Commun. 2016;7:10336.  

3.  Pertschy B. When a ribosomal protein grows up - the ribosome assembly path of Rps3. Microb Cell 
2017; 4(5):140–3.  

4.  Ferreira-Cerca S, Sagar V, Schäfer T, Diop M, Wesseling A-M, Lu H, et al. ATPase-dependent role of 
the atypical kinase Rio2 on the evolving pre-40S ribosomal subunit. Nat Struct Mol Biol. 2012; 
19(12):1316–23.  

5.  Schäfer T, Maco B, Petfalski E, Tollervey D, Böttcher B, Aebi U, et al. Hrr25-dependent phosphorylation 
state regulates organization of the pre-40S subunit. Nature. 2006; 441(7093):651–5.  


