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Quality control of protein synthesis by peptidyl-tRNA drop off in the early
elongation stage
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In bacteria, peptidyl-tRNAs are frequently dissociated from the ribosome in the
early stage of translation elongation, which is called as peptidyl-tRNA drop off. However, little is
known about the molecular mechanism and a physiological role of this event. In this study, we established
a method for direct analysis and profiling of pep-tRNAs accumulated in the cell using mass spectrometry.
Moreover, using E. coliA rrn strain and tRNA modification enzyme deletion strains, we are looking for the
point mutations in rRNAs and the modified bases in tRNAs that affect the pep-tRNA drop off, and found
several mutations in the peptide tunnel of 23S rRNA and in the decoding center of 16S rRNA and several
modifications in D- or T-loop of tRNA, suggesting that these bases are involved in stabilizing tRNA in
ribosome during translation. These observations raise the possibility of a novel quality control
mechanism to maintain the fidelity of protein synthesis.
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