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Abstract for the Biken Academic Seminar

Molecular autonomy in translation of the genetic message

Koreaki Ito
Kyoto Sangyo University

Translation involves a huge number of chemical reactions in conjunction with the physical
movement of the ribosome along a messenger RNA. Detailed knowledge has started to
accumulate about the progression of translation elongation, which takes tens of seconds in
prokaryotes and a few minutes in eukaryotes. The elongation process does not proceed at
monotonous, uniform speed. The concept that non-uniform polypeptide chain elongation is
important for the subsequent fates of newly synthesized proteins, including folding and
subcellular localization, has only recently been established. Our studies on regulatory nascent
polypeptides (such as SecM) contributed to this concept by showing that some nascent
polypeptides interact with the ribosomal exit tunnel to arrest its elongation at the ribosomal
active site. Interestingly, dynamic behaviors of the extra ribosomal part of the nascent chain,
including translocation across the membrane and co-translational folding, lead to the generation
of physical force that acts to resume translation. Thus feedback-regulated modulation of
translation speed could coordinate protein biogenesis. To verify the generality of translation
pausing, we are also engaging in direct profiling of nascent polypeptides of the cell, termed
"nascentome", by making use of the fact that the translation intermediates invariably carry
covalently attached tRNA moiety at the growing ends. Dynamic and regulated molecular
interactions involving the ribosome, messenger RNA and nascent polypeptidyl-tRNA are based,
at least partly, on their autonomously interacting properties.
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