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Abstract

The ribosome polymerizes L-a-amino acids into polypeptides, catalyzing peptide
bond formation through aminolysis. This process is facilitated by entropy trapping
within its peptidyl transferase center (PTC). Based on our previous results published
last year, which showed that the ribosome forms 6-membered pyridazinone backbones
rather than traditional peptide bonds, we further investigated its ability to create more
diverse cyclic backbones during polymerization.

To explore this, we designed a new set of various non-canonical monomers, charged
them onto tRNA using ribozymes, and demonstrated that these monomers produce
novel cyclic backbones through two consecutive chemical reactions within the
ribosome. Furthermore, we examined the regioselectivity of these cyclic backbones,
revealing that the ribosome favors the a-nitrogen for covalent bond formation as it

incorporates a-amino acids as building blocks within the cell.



