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Résumé 
 
 
The ribosome is an essential ribonucleoprotein complex required for 
protein synthesis. In Saccharomyces cerevisiae, 75 % of the ribosomal 
protein genes are duplicated (dRPGs) and 62 % of these dRPGs 
produce proteins that differ by one or more amino acids (non identical 
dRPs). It was initially proposed that duplication of RPGs may be meant 
for dosage purposes only. Later a “ribosome code” was proposed 
which states that these dRPGs are the bases of a ribosome code 
permitting the cell to modulate its ribosomal contents in response to 
changes in growth conditions. However, the mechanism regulating the 
expression of these dRPGs and the function of this proposed code 
remains largely unknown.  
 
We monitored different levels of dRPG expression by RNAPII ChIP-
Seq, RNA-seq, mRNA association to polyribosomes, and peptide-
based mass-spectrometry to determine paralog specific transcription 
potential, splicing, mRNA abundance, translation, protein abundance 
and incorporation in the actively translating ribosomes before and after 
exposure to stress. Under normal conditions, expression hierarchy of 
the dRPGs is co-transcriptionally established through efficient splicing, 
high stability and efficient translation of the major paralog mRNA. 
Exposure of the cell to stress modifies the expression ratio of the 
paralogs by repressing the expression of the major paralog and thus 
increasing the number of ribosomes carrying the minor paralog leading 
to modification of translation pattern and increased resistance to drug. 
Expression of the more expressed (major) paralog of uL30/RPL7 
increased cell sensitivity to staurosporine while expression of the less 
expressed (minor) paralog induced resistance. Remarkably, we found 
that difference in paralogs function was due to difference in the 
translation pattern. The minor paralog promoted the translation of cell 
wall genes with long open reading frames (ORFs), which are normally 
under-translated in the presence of the major paralog, leading to drug 
resistance. Reducing the ORF length repressed the effect of minor 
paralog and staurosporine on translation. Together the data reveal a 
natural mechanism for the optimization of translation through changes 
in the identity of ribosomal protein genes.   
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